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2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING
March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

WELCOME MESSAGE

Dear Colleagues,

On behalf of the Organizing Committee, it is our great honor and pleasure to invite you to the 2019 KSH International
Conference & the 60th Annual Meeting, hosted by the Korean Society of Hematology (KSH), which will be held in Seoul,
Korea from March 14 to 16, 2019.

The Korean Society of Hematology successfully held the first ICKSH in conjunction with BTG last year, surpassing all
expectations. Now, the Organizing Committee is positioning the KSH to lead the field of hematologic diseases through
the relationships and cooperation of many countries by sharing our treatment technology with the world. The ICKSH
will offer the unique opportunity to learn about the latest findings and research from renowned specialists as well as to
exchange ideas and information on the most recent trends.

Our programs will include benign hematologic diseases, various types of hematologic malignancies, coagulation/
thrombosis related disorders and transfusion medicine through plenary lectures, as well as scientific and education
sessions. In addition, a variety of stimulating social programs has been planned so participants can enjoy the fascinating
Korean culture and share our warm spirit of friendship.

We welcome you all and hope you enjoy ICKSH 2019 in Seoul, Korea.

CJ- Pl

Chan-Jeoung Park, M.D., Ph.D. Bin Cho, M.D,, Ph.D.
Congress Chair President
The Korean Society of Hematology The Korean Society of Hematology
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Hyeon Jin Park

National Cancer Center
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PROG RAM AT A GLANCE Thursday, March 14

VISTA 1 VISTA 2 VISTA 3 GRAND HALL

8288 Registration
09:00  OPENING REMARKS
09:00- JSO1 SSO1
10:30 KAI-KSH JOINT Bone Marrow Failure
SYMPOSIUM
Immunotherapeutics
in Blood Disease
IL-7-hyFc, a long-acting Paroxysmal nocturnal
recombinant IL-7 protein, | hemoglobinuria in bone
generates anti-tumor marrow failure
activity by modulating (Jun Ho Jang, Korea)
both adaptive and innate
immune cellsin the
tumor microenvironment
(Seung-Woo Lee, Korea)
Towards next-generation = Germline mutations in
CAR-T cell therapy inherited
for cancer bone marrow failure
(Chan Hyuk Kim, Korea) (Jean Soulier, France)
Immunotherapeutics in Telomere length and
blood disease: CytotoxicT | somatic mutations in
lymphocyte therapy aplastic anemia
(Hyewon Lee, Korea) (Dong Soon Lee, Korea)
Immune checkpoint
inhibitor in lymphoma
(Yoon Seok Choi, Korea)
10:30-
10445 Coffee Break
10:45- PLO1
11:45 Gene Therapy in Hematology
Application of CRISPR/Cas-9 in blood disease
(Matthew H. Porteus, USA)
Gene therapy for hemophilia-will there be a new era in hemophilia treatment?
(Katherine Ann High, USA)
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PROG RAM AT A GLANCE Thursday, March 14

VISTA 1 VISTA 2 VISTA 3 GRAND HALL

1:45- PRESIDENTIAL SYMPOSIUM
12.45
Stem cells in human AML
(Ravi Majeti, USA)
Precision medicine in pediatric acute lymphoblastic leukemia
(Ching-Hon Pui, USA)

12:45- [Luncheon] [Luncheon] [Luncheon]
13:40 LSO1 LS02 LS03

) NOVARTIS AMGEN

Treatment free remission Optimal treatment sequencing for patients with Current issues in the
in CML: Promise and relapsed/refractory multiple myeloma treatment of B-cell
challenges (Ajai Chari, USA) lymphoma

(Adam Mead, UK) (Seok Jin Kim, Korea)
13:40- ASO1 AS02
14:40 Lymphoid Myeloid

Treatment of Philadelphia
chromosome positive
acute lymphobilastic
leukemia- Korean
perspectives
(Young Rok Do, Korea)

CMLin Philippines
(Priscilla B. Caguioa,
Philippines)

Hematopoietic stem cell
transplantation for adult
acute lymphoblastic
leukemia in Taiwan - on
Behalf of TSBMT
(Tran-Der Tan, Taiwan)

Outcome of allogeneic
hematopoietic stem cell
transplantation for SAA
and PNH at Vietnam
national institute of
haematology and blood
transfusion
(Binh ThiThanh Vo,
Vietnam)

Adult ALL in Malaysia
(Sen MuiTan, Malaysia)

Hemoglobinopathy in
Thailand
(Duantida Songdej,
Thailand)
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PROG RAM AT A GLANCE Thursday, March 14

VISTA 1 VISTA 2 VISTA 3 GRAND HALL

liég Coffee Break
14:55- JS02 $S02 SS03 ESO1
16:25 KOGO-KSH Multiple Myeloma Transplantation/ Iron Metabolism
JOINT SYMPOSIUM Cell Therapy
Genomics for Precision
Hematology
Understanding Immunological weapons Thymidine kinase Iron metabolism in
angioimmunoblastic | against multiple myeloma cell therapy hemoglobinopathies
T-cell lymphoma: From (Je-Jung Lee, Korea) (Maria Chiara Bonini, Italy) | (Vip Viprakasit, Thailand)
genomics to animal
pathology
(Jaesang Kim, Korea)
Genomic pathogenesis of - Roles of bone marrow Updates on CART cell Deferasirox for iron
Epstein—Barr virus (EBV)- microenvironment in therapy for multiple overload patients:
induced diffuse large B | clonal evolution and drug myeloma Preserving organ
celllymphoma resistance of multiple (Jesus G. Berdeja, USA) functions
(Sung-Yup Cho, Korea) myeloma (Norbert Gattermann,
(Yusuke Furukawa, Japan) Germany)
Current status of precision Antigen-mediated Accelerating Management of iron
hematology regulation in myeloma personalization of overload in MDS
(Young-Uk Cho, Korea) (Madhav V. Dhodapkar, immune therapies for (Heather Alice Leitch,
o o USA) blood cancers Canada)
Cllnlca‘l apphcatl.o.n of (Larry W, Kwak, USA)
personalized medicine for
AML
(Joon-ho Moon, Korea)
16:25- Break

16:40
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PROG RAM AT A GLANCE Thursday, March 14

1

VISTA 1 VISTA 2 VISTA 3 GRAND HALL

16:40- 5S04 SS05 SS06 ES02
18:10 Myeloproliferative Bleeding Disorder/ Pediatric Disease Indolent Lymphoma:
Neoplasm Thrombosis From Genetics to the
Clinic
Genetic causes of Progress in gene therapy = Inherited hematologic Mantle cell ymphoma
myeloproliferative for hemophilia A and B malignancies -from the clinic to
diseases: Stratification (Glenn F. Pierce, USA) (Lucy Ann Godley, USA) genetics
of patients and new (Mats Jerkeman, Sweden)
therapeutic targets
(Robert Kralovics, Austria)
Molecular mechanism Individualized GATA2 deficiency: How From genetics to
of MPN development by treatment for to make the diagnosis ? the clinic: Follicular
mutant calreticulin hemophilia: Population How to treat it ? lymphoma
(Norio Komatsu, Japan) pharmacokinetics (Jean Donadieu, France) (Gilles Salles, France)
approach
(Cindy H.T. Yeung,
Canada)
Interferon in Mechanisms of cancer- Roles of monosomy 7 From genetics to the clinic
myeloproliferative associated thrombosis and SAMD9/SAMDAL of chronic lymphocytic
neoplasms (Nigel Mackman, USA) mutations in myeloid leukemia
(Jean-Jacques Kiladjian, leukemogenesis (Wei Xu, China)
France) (Hirotaka Matsui, Japan)
L
18:30- WELCOME RECEPTION
20:00

(Re: BAR, Vista Walkerhill Seoul, 1F)
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PROGRAM AT A GLANCE Fiday, March 15

VISTA 1 VISTA 2 VISTA 3

8288 Registration
09:00- JS03 SS07 SS08
10:30  EHA-KSH JOINT SYMPOSIUM | Benign Hematology Histiocytosis
Multiple Myeloma
Monoclonal antibodies in the EuroBloodNet: The rare Langerhans cell histiocytosis 2019:
treatment of multiple myeloma anaemia disorders European New insights and opportunities
(Francesca Maria Gay, Italy) epidemiological platform (Carl E. Allen, USA)
, (Maria del Mar Manu Pereira, Spain)
Treatment for advanced multiple
myeloma in Korea
(Chang-Ki Min, Korea)
Experimental therapy except Clinical utility of high-throughput Treatment of HLH - today and
monoclonal antibodies sequencing for the diagnosis of tomorrow
(Francesca Maria Gay, Italy) hereditary hemolytic anemia (Jan-Inge Henter, Sweden)
(Myungshin Kim, Korea)
Clinical outcomes of cytogenetic The molecular spectrum of Genetic studies on
high-risk multiple myeloma in hemoglobinopathy: Thalassemia the hemophagocytic
Korea and Hb variants lymphohistiocytosis (HLH) in Korea
(Kihyun Kim, Korea) (Cornelis Leonard Harteveld, (Jong Jin Seo, Korea)
The Netherlands)
10:30-
10145 Coffee Break
10:45- PLO2
11:45

Clinical Hematology

Breakthroughs in the treatment of aplastic anemia

(Neal Stuart Young, USA)
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PROGRAM AT A GLANCE Fiiday, March 15

Time GRAND HALL WALKER HALL 1 WALKER HALL 2
8388 Registration
09:00- ESO3

10:30 Acute Lymphoblastic Leukemia

Pharmacogenetics in patients with
childhood acute lymphoblastic
leukemia
(Yoichi Tanaka, Japan)

Recent advances in the treatment
of adult ALL
(Won Sik Lee, Korea)

Mutational landscape of ALL: Next-
generation sequencing-based
mutations scanning strategy
(Seung-Tae Lee, Korea)

10:30-

10445 Coffee Break

10:45-
11:45
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PROGRAM AT A GLANCE Fiday, March 15

VISTA 1 VISTA 2 VISTA 3

i
11:45- AS03
12:45 Special Report from JSH,
CAH, KSH

Developing strategies to improve
efficacy and safety of chimeric
antigen receptor cell therapy

(Kyung-Nam Koh, Korea)
POSTER PRESENTATION

New insights into poor (Exhibition Hall, B3)
hematopoietic reconstitution after
allo-HSCT
(Yuan Kong, China)

Targeting hotspot RHOA mutation
in angioimmunoblastic T-cell
lymphoma
(Shigeru Chiba, Japan)

12:45- [Luncheon] [Luncheon]
13:40 LS04 LS05

%Z% Bristol-Myers Squibb
ONCOLOGY
Advances of CML management A new paradigm shift in frontline treatment of hodgkin lymphoma
and the prospects for the future (Andrea Gallamini, France)
(Susanne Saulele, Germany)

13:40-

1350 Coffee Break
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PROGRAM AT A GLANCE Fiiday, March 15

Time GRAND HALL WALKER HALL 1 WALKER HALL 2
11:45-
12:435

POSTER PRESENTATION

(Exhibition Hall, B3)

12:45- [Luncheon]
13:40 LS06
KYOWA KIRIN

The role of the darbepoetin alfa of
the treatment for low-risk of MDS
(JunHo Jang, Korea)

13:40-

13:50 Coffee Break
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PROGRAM AT A GLANCE Fiday, March 15

VISTA 1 VISTA 2 VISTA 3

13:50- OPO1 OP02 OPO3
1509 AML/MDS ALL Lymphoma
15:05- OP07 OP08 OP09
16:20 AML/MDS Multiple Myeloma Lymphoma/Histiocytosis
16:20-
16:35 Break
16:35- SS09 SS10 SS11
18:05 Future ICT based Medicine Acute Myeloid Leukemia/ Chronic Myeloid Leukemia
Myelodysplastic Syndromes
Deep learning for CRISPR-Cpf1 Genomics of core-binding factor Is chronic myeloid leukemia a
research AML single hit disorder?: Evidence from
(Sungroh Yoon, Korea) (Nicolas Duployez, France) next-generation sequencing data
(Dennis Kim, Canada)
Precision dinner: Genomes and Precision medicine in AML NGS-based ABL1 kinase domain
health records in the era of novel agents mutation detection
(Ju Han Kim, Korea) (Gail J. Roboz, USA) (Simona Soverini, Italy)
Connected health and wellness Incorporation of molecular Precision medicine and immunity
journey assessments in risk stratification for in CML
(Jack Ahn, USA) myelodysplastic syndromes: Ready (Satu Mustjoki, Finland)
for prime time?
(Amer M. Zeidan, USA)
18:05-
18:30 Break
18:30- GALA DINNER
20:00

(Walkerhill Theatre, B1)
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PROGRAM AT A GLANCE Fiiday, March 15

Time GRAND HALL WALKER HALL 1 WALKER HALL 2

13:50- OP04 OPO05 OP06

150 Laboratory Hematology/Cell  Bone Marrow Failure Syndrome/ Transplantation
Therapy/Hematopoiesis Stem Anemia/Cytopenia

Cell Biology/Basic Science

15:05- OP10 OP11 OP12

16:20 MPNs/CML Platelet/Hemostasis/ Transplantation
Thrombosis

16:20-

1635 Break

16:35- ES04

18:05 Coagulation

Early “Goal-directed Coagulation
Therapy”approaches for the
management of acute trauma-
hemorrhage and trauma-induced
coagulopathy
(Marc Guido Maegele, Germany)

Clinical application of clot
waveform analysis in hemophilia
treatment
(Keiji Nogami, Japan)

Thrombin generation assay
(Bas de Laat, The Netherlands)

18:05-

18:30 Break

18:30- GALA DINNER
20:00 (Walkerhill Theatre, B1)
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PROG RAM AT A GLANCE Saturday, March 16

VISTA 1 VISTA 2 VISTA3 GRAND HALL

o BUSINESS MEETING (Walker Hall 2, 1F)
08:30-  WORKING PARTY
09:00 REPORTS
09:00- JS04 SS12 SS13 SS14
10:30 EHA-KSH JOINT Childhood Acute Lymphoma Advances in
SYMPOSIUM I Lymphoblastic Technology
Chronic Myelogenous Leukemia
Leukemia
Europe's experience of Treatment of childhood Pathogenesis of Droplet microfluidics
treatment-free remissionin - AL with IKZF1 deletion EBV-associated in antibody discovery,
ML (Malaysia-Singapore ALL lymphoproliferative immune repertoire
(Susanne Saufiele, Germany) 2010 Studly) disorders sequencing and
Korea's experien.celof ' (Allen Yeoh Eng Juh, (Hiroshi Kimura, Japan)  personalized cancer therapy
treatment-free remission in Singapore) (ChfiStOph A f\/\erten,
CML Germany)
(Hawk Kim, Korea)
TKl-related cardiovascular Multicenter clinical Molecular understanding | Applications of single-
toxicities in Europe trial of pediatric acute of peripheral cell mass cytometry
(Susanne SauRele, lymphoblastic leukemia T-cell lymphoma in hematologic
Germany) in China: CCLG 2008 study (Javeed Igbal, USA) malignancies
(Chi-kong Li, Hong Kong) (Gregory Behbehani, USA)
Long-term safety of Recent updates of Clinical application of cell- Prediction of acute
tyrosine kinase inhibitors | prospective trials for ALL | free DNAin lymphoma = myeloid leukemia risk in
in chronic myeloid in Japan (Seok Jin Kim, Korea) healthy individuals
leukemia patients (Yasuhiro Okamoto, (Liran I. Shlush, Israel)
(Jee Hyun Kong, Korea) Japan)
10:30-
10445 Coffee Break
10:45- PLO3
11:45 Genomics in Lymphoid Malignancies
The new genomics of acute lymphoblastic leukemia
(Charles G. Mullighan, USA)
Genetic basis and treatment of high-risk multiple myeloma
(Gareth J Morgan, USA)
11:45- AWARD CEREMONY
12:30 & CLOSING

(Vista 1, B2)
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FLOOR PLAN

- Oral Sessions
(March 15)

- Bussiness Meeting
(March 16)

@ Meeting Room

|da Lobby
- Kit & Cloak Desk
- Event Desk

Ida 2 Grand Hall Lobby - Coffee & Tea Walkerhill Theatre
- Preview Room - Exhibition -Event &Photo Zone - Gala Dinner (March 15)
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2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING
March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

GENERAL INFORMATION

Registration
All participants are required to check in at the registration desk to pick up their name badge. Badges must be worn during all scientific sessions and
social programs.
LOCATION Vista Lobby (B2)
OPERATION HOURS March 14 (Thu) 08:00 - 18:00
March 15 (Fri) 08:00 - 18:00
March 16 (Sat) 08:00 - 12:30

On-site Registration Fees
General UsD 200
Resident / Trainee / Nurse / Student USD 100

+ Registration fees include:
Participation in all scientific sessions, exhibition, satellite symposium including lunch, coffee breaks,
conference kit, welcome reception and gala dinner.

+ Conference Kit will be distributed with your name badge at the Kit desk (B1). The kit includes a Program
book and Abstract book.

Lunch
Lunch boxes will be provided during the satellite symposium. Please bring the lunch coupon in your name badge.

LOCATION Vista Hall 1 (B2), Vista Hall 243 (B2), Grand Hall (B1)
OPERATION HOURS March 14 (Thu) 12:45 - 13:40
March 15 (Fri) 12:45 - 13:40

Coffee Break

Coffee will be served at coffee break times in Vista Hall Lobby (B2).
Barista coffee and tea will be provided during the conference at the Grand Hall Lobby (B1) and Exhibition Hall (B3).

Internet

+ Internet lounge is located in the Exhibition Hall (B3) during the conference.
+ Wifi internet access is available at the all conference venue.

Certificate of Attendance
Participants may receive the certificate of attendance. Please contact the ICKSH 2019 Secretariat after conference via icksh@icksh.org.
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GENERAL INFORMATION

Useful Phone Numbers

+ Police 112
+ Fire and Ambulance 119
+ Medical Emergency 1339

Useful Travel Website

+ Seoul City Tourism: http://www.visitseoul.net
+ Seoul Metropolitan Government: http://english.seoul.go.kr
+ Korean Tourism Organization: http://kto.visitkorea.orkr/eng.kto

ICKSH2019 Secretariat Office
+ Onsite: Besides Cloak room, Vista Hall Lobby (B2)

+ After conference: 1F, Haeoreum Bldg., 16 Yeoksam-ro 17Gil, Gangnam-gu, Seoul, 06246, Korea
T.+82-2-566-6031
k. +82-2-566-6087
E. icksh@icksh.org

March 14- 16,2019 Grand Walkerhill Hotel, Seoul, Korea
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SPEAKER INFORMATION

Preview Room

All speakers are requested to visit the preview room no later than 2 hours before their session. They will be assisted by our staff who will help
upload the presentation file to the server before the session.

LOCATION IDA2 (B1)

OPERATION HOURS March 14 (Thu) 08:00 - 18:00
March 15 (Fri) 08:00 - 18:00
March 16 (Sat) 08:00 - 12:00

Poster Presentation
Pre-selected posters are required to have a presentation time as following schedule.
After onsite reviews, the scientific committee will select Best Posters and the winners should attend the award at Closing Ceremony on March 16
(Sat).
LOCATION Exhibition Hall (B3)
DATE &TIME March 15 (Fri) 11:45 - 12:45
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SOCIAL PROGRAM

Opening

With the opening address by Chan-Jeoung Park, Congress chairman, ICKSH 2019 will begin.
LOCATION Vista 1 (B2)
DATE &TIME March 14 (Thu) 09:00

Welcome Reception
Welcome to ICKSH 2019! The Organizing Committee will prepare welcome reception.

LOCATION Re:BAR, Vista Walkerhill Seoul (1F)
DATE & TIME March 14 (Thu) 18:30 - 20:00
Gala Dinner

March 14- 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Please join us to share an unforgettable evening. Enjoy the climax of ICKSH 2019 with an excellent dinner and exciting performance.

LOCATION
DATE & TIME

Theater (B1)
March 15 (Fri) 18:30 - 20:00

25
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March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

PLENARY LECTURES

MARCH 14 (Thu.)

PLO1-1
1045-11:15 | Vista 1-3 (82)

Application of CRISPR/Cas-9 in blood disease

Matthew H. Porteus
Stanford Medical School, Stanford University, USA

MARCH 15 (Fri.)

{

PLO2-1
1045 - 11:15 | Vista 1-3(B2)

Breakthroughs in the treatment of aplastic anemia

Neal Stuart Young
National Institutes of Health, USA

MARCH 16 (Sat.)

PLO3-1
1045 - 11:15 | Vista 1-3 (B2)

The new genomics of acute lymphoblastic leukemia

Charles G. Mullighan
St. Jude Children's Research Hospital, USA

PLO1-2
11:15-11:45 | Vista 1-3 (82)

Gene therapy for hemophilia-will there be a new era in
hemophilia treatment?

Katherine Ann High
Spark Therapeutics Inc,, USA

PLO3-2
11:15-11:45 | Vista 1-3 (B2)

Genetic basis and treatment of high-risk multiple myeloma

Gareth J Morgan
NYU Myeloma Centre, USA
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PRESIDENTIAL SYMPOSIUM

MARCH 14 (Thu.)

(

¥

I

PS-1 PS-2
11:45-12:15 | Vista 1-3 (82) 12:15-12:45 | Vista 1-3 (82)
Stem cells in human AML Precision medicine in pediatric acute

lymphoblastic leukemia

Ravi Majeti Ching-Hon Pui
Stanford University, USA St. Jude Children's Research Hospital, USA
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DAILY PROGRAM

March 14 (Thurday)
March 15 (Friday)
March 16 (Saturday)
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DAl LY PROG RAM Thursday, March 14

08:00-

09:00-

09:00-10:30

Chairs

JS01-1

JS01-2

JS01-3

JS01-4

09:00-10:30

Chairs

SS01-1

S501-2

SS01-3

10:30-10:45

10:45-11:45
Chair
PLOT-1

PLO1-2

11:45-12:45
Chair
PS-1

pS-2

Registration Lobby
Opening Remarks Vista 1
[JS01] KAI-KSH Joint Symposium: Vista 1

Immunotherapeutics in Blood Disease

Tae Woo Kim (Korea University College of Medicine, Korea)
Je-Jung Lee (Chonnam National University Medical School, Korea)

IL-7-hyFc, a long-acting recombinant IL-7 protein, generates anti-tumor activity by modulating both adaptive and innate immune
cellsin the tumor microenvironment
Seung-Woo Lee (POSTECH, Korea)

Towards next-generation CAR-T cell therapy for cancer
Chan Hyuk Kim (KAIST, Korea)

Immunotherapeutics in blood disease: Cytotoxic T lymphocyte therapy
Hyewon Lee (National Cancer Center, Korea)

Immune checkpoint inhibitor in lymphoma
Yoon Seok Choi (Chungnam National University College of Medicine, Korea)

[SSO1] Bone Marrow Failure Vista 2

Hoon Kook (Chonnam National University Medical School, Korea)
Jean Soulier (University Paris Diderot, France)

Paroxysmal nocturnal hemoglobinuria in bone marrow failure
Jun Ho Jang (Sungkyunkwan University School of Medicine, Korea)

Germline mutations in inherited bone marrow failure
Jean Soulier (University Paris Diderot, France)

Telomere length and somatic mutations in aplastic anemia
Dong Soon Lee (Seoul National University School of Medicine, Korea)

Coffee Break

[PLO1] Gene Therapy in Hematology Vista 1-3

Chan-Jeoung Park (University of Ulsan College of Medicine, Korea)

Application of CRISPR/Cas-9 in blood disease
Matthew H. Porteus (Stanford Medical School, Stanford University, USA)

Gene therapy for hemophilia-will there be a new era in hemophilia treatment?
Katherine Ann High (Spark Therapeutics Inc, USA)

[PS] Presidential Symposium Vista 1-3
Bin Cho (College of Medicine, The Catholic University of Korea, Korea)

Stem cells in human AML
Ravi Majeti (Stanford University, USA)

Precision medicine in pediatric acute lymphaoblastic leukemia
Ching-Hon Pui (St. Jude Children's Research Hospital, USA)



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING
March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

DAI LY P ROG RAM Thursday, March 14

12:45-13:40
Chair

12:45-13:40

Chair

12:45-13:40

Chair

13:40-14:40

Chairs

ASO1-1

ASO1-2

AS01-3

13:40-14:40

Chairs

AS02-1

AS02-2

AS02-3

14:40-14:55

[LS01] ) NOVARTIS
Dong-Wook Kim (College of Medicine, The Catholic University of Korea, Korea)

Treatment free remission in CML: Promise and challenges
Adam Mead (University of Oxford, UK)

[LS02] AMGEN
Chang-Ki Min (College of Medicine, The Catholic University of Korea, Korea)

Optimal treatment sequencing for patients with relapsed/refractory

multiple myeloma
Ajai Chari (Mount Sinai Hospital, USA)

[LSO3]

Hyeon-Seok Eom (Center for Hematologic Malignancy, National Cancer Center, Korea)

Current issues in the treatment of B-cell lymphoma
Seok Jin Kim (Sungkyunkwan University School of Medicine, Korea)

[ASO1] Lymphoid

Seok Lee (College of Medicine, The Catholic University of Korea, Korea)
Tran-Der Tan (Koo Foundation Sun Yat-Sen Cancer Center, Taiwan)

Treatment of Philadelphia chromosome positive acute lymphoblastic leukemia-
Korean perspectives
Young Rok Do (Keimyung University School of Medicine, Korea)

Hematopoietic stem cell transplantation for adult acute lymphoblastic leukemia in Taiwan - on Behalf of TSBMT

Tran-Der Tan (Koo Foundation Sun Yat-Sen Cancer Center, Taiwan)

Adult ALL in Malaysia
Sen Mui Tan (Hospital Ampang, Malaysia)

[AS02] Myeloid

Won Sik Lee (Inje University School of Medicine, Korea)

33

Vista 1

Vista 2-3

Grand Hall

Vista 1

Vista 2

Bach Quoc Khanh (National Institute of Hematology and Blood Transfusion, Vietnam Society of Hematology and Blood Transfusion, Vietnam)

CML in Philippines

Priscilla B. Caguioa (University of Santo Tomas Hospital, St. Luke’s Medical Center, Philippines)

QOutcome of allogeneic hematopoietic stem cell transplantation for SAA and PNH at Vietnam national institute of haematology and

blood transfusion
Binh ThiThanh VO (National Institute of Hematology and Blood Transfusion, Vietnam)

Hemoglobinopathy in Thailand
Duantida Songdej (Ramathibodi Hospital, Mahidol University, Thailand)

Coffee Break
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DAl LY PROG RAM Thursday, March 14

14:55-16:25

Chairs

JS02-1

JS02-2

JS02-3

JS02-4

14:55-16:25

Chairs

5S02-1

5502-2

5502-3

14:55-16:25

Chairs

SS03-1

5503-2

5S03-3

[JS02] KOGO-KSH Joint Symposium:
Genomics for Precision Hematology

Sanghyuk Lee (Ewha Womans University School of Medicine, Korea)
Sun-Hee Kim (Sungkyunkwan University School of Medicine, Korea)

Understanding angioimmunoblastic T-cell ymphoma: From genomics to animal pathology
Jaesang Kim (Department of Life Science, Ewha Womans University, Korea)

Genomic pathogenesis of Epstein-Barr Virus (EBV)-induced diffuse large B cell
lymphoma
Sung-Yup Cho (Seoul National University College of Medicine, Korea)

Current status of precision hematology
Young-Uk Cho (University of Ulsan College of Medicine, Korea)

Clinical application of personalized medicine for AML
Joon-ho Moon (Kyungpook National University Hospital, Korea)

[SS02] Multiple Myeloma-How is Multiple Myeloma Developed and Progressed? From 3
Different Viewpoint

Chang-Ki Min (College of Medicine, The Catholic University of Korea, Korea)
Yusuke Furukawa (Jichi Medical University, Japan)

Immunological weapons against multiple myeloma
Je-Jung Lee (Chonnam National University Medical School, Korea)
Roles of bone marrow microenvironment in clonal evolution and drug resistance of multiple myeloma

Yusuke Furukawa (Jichi Medical University, Japan)

Antigen-mediated regulation in myeloma
Madhav V. Dhodapkar (Emory University, USA)

[SS03] Transplantation/Cell Therapy

Hyeon-Seok Eom (Center for Hematologic Malignancy, National Cancer Center, Korea)
Maria Chiara Bonini (Universita Vita-Salute San Raffaele, Italy)

Thymidine kinase cell therapy
Maria Chiara Bonini (Universita Vita-Salute San Raffaele, School of Medicine, Italy)

Updates on CART cell therapy for multiple myeloma
Jesus G. Berdeja (Sarah Cannon Research Institute, USA)

Accelerating personalization of immune therapies for blood cancers
Larry W. Kwak (City of Hope Comprehensive Cancer Center, USA)

Vista 1

Vista 2

Vista 3
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DAI LY P ROG RAM Thursday, March 14

14:55-16:25

Chairs

ES01-1

ES01-2

ES01-3

16:25-16:40

16:40-18:10

Chairs

5S04-1

S5S04-2

5504-3

16:40-18:10

Chairs

SS05-1

5S505-2

5505-3

16:40-18:10

Chairs

5S06-1

5506-2

5506-3

[ESO1] Iron Metabolism

Joon Seong Park (Ajou University School of Medicine, Korea)
Heather Alice Leitch (University of British Columbia, Canada)

Iron metabolism in hemoglobinopathies
Vip Viprakasit (Medicine Siriraj Hospital, Mahidol University, Thailand)

Deferasirox for iron overload patients: Preserving organ functions
Norbert Gattermann (Heinrich Heine University, Diisseldorf, Germany)

Management of iron overload in MDS
Heather Alice Leitch (University of British Columbia, Canada)

Break

[SS04] Myeloproliferative Neoplasm

Chul Won Choi (Korea University Guro Hospital, Korea)

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea 35

Grand Halll

Vista 1

Robert Kralovics (CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Austria)

Genetic causes of myeloproliferative diseases: Stratification of patients and new
therapeutic targets

Robert Kralovics (CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Austria)

Molecular mechanism of MPN development by mutant calreticulin
Norio Komatsu (Juntendo University School of Medicine, Japan)

Interferon in myeloproliferative neoplasms
Jean-Jacques Kiladjian (Saint-Louis Hospital and Paris 7 University, France)

[SS05] Bleeding Disorder/Thrombosis

Sung-Hyun Kim (Dong-A University College of Medicine, Korea)
Glenn F. Pierce (World Federation of Hemophilia, USA)

Progress in gene therapy for hemophilia A and B
Glenn F. Pierce (World Federation of Hemophilia, USA)

Individualized treatment for hemophilia: Population pharmacokinetics approach
Cindy H.T. Yeung (McMaster University, Canada)

Mechanisms of cancer-associated thrombosis
Nigel Mackman (University of North Carolina, USA)

[SS06] Pediatric Disease:
Inherited Hematologic Malignancies

Nack Gyun Chung (College of Medicine, The Catholic University of Korea, Korea)
Lucy Ann Godley (The University of Chicago, USA)

Inherited hematologic malignancies
Lucy Ann Godley (The University of Chicago, USA)

GATA2 deficiency: How to make the diagnosis? how to treat it?
Jean Donadieu (Hopital Trousseau, France)

Roles of monosomy 7 and SAMD9/SAMDIL mutations in myeloid leukemogenesis
Hirotaka Matsui (Kumamoto University, Japan)

Vista 2

Vista 3
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DAl LY PROG RAM Thursday, March 14

16:40-18:10
Chairs

ES02-1

ES02-2

ES02-3

18:10-18:30

18:30-20:00

[ES02] Indolent Lymphoma: From Genetics to the Clinic

Inho Kim (Seoul National University College of Medicine, Korea)
Mats Jerkeman (Lund University, Sweden)

Mantle cell lymphoma -from the clinic to genetics
Mats Jerkeman (Lund University, Sweden)

From genetics to the clinic: Follicular lymphoma
Gilles Salles (Université Claude Bernard Lyon—1 (UCBL), France)

From genetics to the clinic of chronic lymphocytic leukemia
Wei Xu (First Affiliated Hospital of Nanjing Medical University, China)

Break

Welcome Reception

Grand Halll

Re:BAR, Vista Walkerhill Seoul (1F)
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DAl LY P ROG RAM Friday, March 15

09:00-10:30

Chairs

JS03-1

JS03-2

JS03-3

JS03-4

09:00-10:30

Chairs

SS07-1

5507-2

SS07-3

09:00-10:30

Chairs

SS08-1

5508-2

5508-3

09:00-10:30

Chairs

ES03-1

ES03-2

ES03-3

[JS03] EHA-KSH Joint Symposium I: Multiple Myeloma Vista 1

Jae-Yong Kwak (Chonbuk National University Medical School, Korea)
Francesca Maria Gay (AOU Citta della Salute e della Scienza, Italy)

Monoclonal antibodies in the treatment of multiple myeloma
Francesca Maria Gay (AOU Citta della Salute e della Scienza, Italy)

Treatment for advanced multiple myeloma in Korea
Chang-Ki Min (College of Medicine, The Catholic University of Korea, Korea)

Experimental therapy except monoclonal antibodies
Francesca Maria Gay (AOU Citta della Salute e della Scienza, Italy)

Clinical outcomes of cytogenetic high-risk multiple myeloma in Korea
Kihyun Kim (Sungkyunkwan University School of Medicine, Korea)

[SS07] Benign Hematology: Vista 2
Hereditary Red Blood Cell Defect

Jin'Yeong Han (Dong-A University College of Medicine, Korea)
Cornelis Leonard Harteveld (Leiden University Medical Center, The Netherlands)

EuroBloodNet: The rare anaemia disorders European epidemiological platform
Marfa del Mar MaAu Pereira (University Hospital Vall d'Hebron, Vall d'Hebron Research Institute, Spain)

Clinical utility of high-throughput sequencing for the diagnosis of hereditary
hemolytic anemia
Myungshin Kim (College of Medicine, The Catholic University of Korea, Korea)

The molecular spectrum of hemoglobinopathy: Thalassemia and Hb variants
Cornelis Leonard Harteveld (Leiden University Medical Center, The Netherlands)

[SS08] Histiocytosis Vista 3

Chuhl Joo Lyu (Yonsei University College of Medicine, Korea)
Ho Joon Im (University of Ulsan College of Medicine, Korea)

Langerhans cell histiocytosis 2019: New insights and opportunities
Carl E. Allen (Baylor College of Medicine, USA)

Treatment of hemophagocytic lymphohistiocytosis - today and tomorrow
Jan-Inge Henter (Karolinska Institute, Sweden)

Genetic studies on the hemophagocytic lymphohistiocytosis (HLH) in Korea
Jong Jin Seo (University of Ulsan College of Medicine, Korea)

[ES03] Acute Lymphoblastic Leukemia Grand Hall

Dae Young Zang (Hallym University College of Medicine, Korea)
Chi-kong Li (The Chinese University of Hong Kong, Hong Kong)

Pharmacogenetics in patients with childhood acute lymphoblastic leukemia
Yoichi Tanaka (Kitasato University, Japan)

Recent advances in the treatment of adult ALL
Won Sik Lee (Inje University School of Medicine, Korea)

Mutational landscape of ALL: Next-generation sequencing-based mutations scanning strategy
Seung-Tae Lee (Yonsei University College of Medicine, Korea)
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DAl LY P ROG RAM Friday, March 15

10:30-10:45

10:45-11:45
Chair
PL02-1

11:45-12:45

Chairs

AS03-1

AS03-2

AS03-3

11:45-12:45

12:45-13:40

Chair

12:45-13:40

Chair

12:45-13:40

Chair

13:40-13:50

13:50-15:05

Chairs

Coffee Break

[PLO2] Clinical Hematology
Hwi-Joong Yoon (Kyung Hee University College of Medicine, Korea)

Breakthroughs in the treatment of aplastic anemia
Neal Stuart Young (National Institutes of Health, USA)

[AS03] Special Report from JSH, CAH, KSH

Hee-Je Kim (College of Medicine, The Catholic University of Korea, Korea)
Shigeru Chiba (University of Tsukuba, Japan)

Developing strategies to improve efficacy and safety of chimeric antigen receptor cell therapy
Kyung-Nam Koh (University of Ulsan College of Medicine, Korea)

New insights into poor hematopoietic reconstitution after allo-HSCT
Yuan Kong (Peking University People’s Hospital, China)

Targeting hotspot RHOA mutation in angioimmunoblastic T-cell ymphoma
Shigeru Chiba (University of Tsukuba, Japan)

Poster Presentation

[LS04] 4% Bristol-Myers Squibb
Dong-Wook Kim (College of Medicine, The Catholic University of Korea, Korea)

Advances of CML management and the prospects for the future
Susanne SaulSele (University of Mannheim, Germany)

[LSO5]

ONCOLOGY
Won Seog Kim (Sungkyunkwan University School of Medicine, Korea)

A new paradigm shift in frontline treatment of hodgkin lymphoma
Andrea Gallamini (Medical Innovation & Statistics A. Lacassagne Cancer Center, France)

[LS06] KYOWA KIRIN
Je-Hwan Lee (University of Ulsan College of Medicine, Korea)

The role of the darbepoetin alfa of the treatment for low-risk of MDS
Jun Ho Jang (Sungkyunkwan University School of Medicine, Korea)

Coffee Break

[OP01] Acute Myeloid Leukemia/Myelodysplastic Syndrome

Jeong Yeal Ahn (Gachon University Gil Hospital, Korea)
June-Won Cheong (Yonsei University College of Medicine, Korea)

Vista 1-3

Vista 1

Exhibition Hall, B3

Vista 1

Vista 2-3

Grand Hall

Vistal
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DAILY PROGRAM Fiidey, March 15

0P01-1

0P01-2

0P01-3

0P01-4

0P01-5

0PO01-6

13:50-15:05

Chairs

0P02-1

0P02-2

0P02-3

0P02-4

0P02-5

0P02-6

13:50-15:05

Chairs

OP03-1

RNA sequencing as an alternative tool for detecting measurable residual disease in core binding factor acute myeloid leukemia
Taehyung Kim (University of Toronto, Canada)

Different predictive roles of risk group and WT1 expression in elderly AML treated by intensive chemotherapy or hypomethylating
agent
Seung-Hwan Shin (The Catholic University of Korea Yeouido St. Mary's Hospital, Korea)

Role of plasma gelsolin protein in the final stage of erythropoiesis and in correction of myelodysplasia
Eun Jung Baek (Hanyang University Guri Hospital, Korea)

Research use only and cell population data items from DxH800 analyzer is useful in discriminating MDS patients from those with
cytopenia without MDS
Sang Hyuk Park (University of Ulsan College of Medicine, Korea)

Androgen therapy for lower-risk myelodysplastic syndrome
Eun-Ji Choi (University of Ulsan College of Medicine, Korea)

Lenalidomide as a second-line therapy after failure of hypomethylating agents in patients with myelodysplastic syndrome (VIOLTET

study)
Hawk Kim (Gachon University Gil Medical Center, Korea)

[OP02] Acute Lymphoblastic Leukemia Vista 2

Eun Sil Park (Gyeongsang National University College of Medicine, Korea)
Sung Hwa Bae (Catholic University of Daegu School of Medicine, Korea)

A pragmatic, non-interventional study to evaluate effectiveness and safety of clofarabine in Korean pediatric patients with refracto-
ry or relapsed acute lymphaoblastic leukemia
Jung Yoon Choi (Seoul National University College of Medicine, Korea)

The genotype distribution and pharmacogenetic effect on mercaptopurine dose of NUDT15 and TPMT in Korean children with
acute lymphoblastic leukemia
Hyery Kim (University of Ulsan College of Medicine, Korea)

Mutational profiling through exome sequencing along with MYD88 L265P analysis could facilitate the diagnosis of vitreoretinal
lymphoma
Borahm Kim (Yonsei University College of Medicine, Korea)

Utility of MLPA as a cost effective diagnostic and prognostic method in hematological malignancies: Experience of a tertiary care
centre from India
Prateek Bhatia (Post Graduate Institute of Medical Education and Research, India)

Genetic characteristics and long-term outcomes of Korean adult patients with Ph-Like ALL versus non-Ph-Like ALL
Jae-Ho Yoon (The Catholic University of Korea Seoul St. Mary's Hospital, Korea)

Qutcomes after second allogeneic hematopoietic cell transplantation in relapsed acute lymphoblastic leukemia: A single-center
experience
Seug Yun Yoon (The Catholic University of Korea Seoul St. Mary's Hospital, Korea)

[OP03] Lymphoma Vista 3

Sung-yong Oh (Dong-A University College of Medicine, Korea)
Deok Hwan Yang (Chonnam National University Medical School, Korea)

Diffuse large B-cell lymphomas carrying chromosomal abnormalities showed a poor prognosis despite aggressive treatment
GiJune Min (The Catholic University of Korea Seoul St. Mary's Hospital, Korea)
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0P03-2

0P03-3

0P03-4

0P03-5

0P03-6

13:50-15:05

Chairs

OP04-1

OP04-2

0P04-3

0P04-4

0P04-5

0P04-6

13:50-15:05

Chairs

0P05-1

0P05-2

0P05-3

OP05-4

Telomere length and its correlation with gene mutations in chronic lymphocytic leukemia in a Korean population
Da Young Song (Seoul National University Hospital, Korea)

International prognostic index improves prognostic value of interim PET-CT scans in diffuse large B-cell lymphoma
Ho-Young Yhim (Chonbuk National University Hospital, Korea)

Screening for monoclonal B-lymphocytes expansions in a hospital-based Chinese population with lymphocytosis
Jiadai Xu (Zhongshan Hospital, Fudan University, China)

Peripheral T cell lymphoma - Demographic profile and outcomes : 17 years experience from tertiary cancer centre, India
Siva Sree Kesana (Cancer Institute (WIA), India)

A multicenter retrospective analysis of clinicopathologic features of monomorphic epitheliotropic intestinal T-cell lymphoma
Jun Ho Yi (Chung-Ang University, Korea)

[OP04] Laboratory Hematology/Cell Therapy/ Grand Hall
Hematopoiesis Stem Cell Biology/Basic Science

Myung Geun Shin (Chonnam National University Medical School, Korea)
Hyun Kyung Kim (Seoul National University College of Medicine, Korea)

Autophagy and unfolded protein response as the regulatory mechanism for the sensitivity of leukemia stem cells to G9a inhibitor
JiEun Jang (Yonsei University College of Medicine, Korea)

3-methyladenine potentiates bortezomib-induced apoptosis of myeloma cell via increasing mitochondrial ROS through autopha-
gy inhibition

Chu Myong Seong (Ehwa Womans University Mokdong Hospital, Korea)

Adoptive transfer of type 1-regulatory T cell ameliorates GVHD by partial differentiation into Foxp3+CD4+T cell with CTLA-4 and

ICOS dependent manner
Young-Woo Jeon (Catholic Hematology Hospital, Korea)

Understanding thrombocytopenia: Role of MicroRNA in neonatal and adult megakaryopoiesis
Ravi Kumar Gutti (University of Hyderabad, India)

The expression level of prohibitin 2 as mitochondrial autophage receptor matches the prognostic chromosomal aberrations of
hematological malignancies
Jun Hyung Lee (Chonnam National University Hwasun Hospital, Korea)

Epigallocatechin gallate suppresses interleukin-13 Secretion by inhibition of NLRP3 inflammasome
Cheng Zhang (Qilu Hospital, Shandong University, China)

[OP05] Bone Marrow Failure Syndrome/Anemia/ Walker Hall 1
Cytopenia
Deog-Yeon Jo (Chungnam National University College of Medicine, Korea)

Hye Lim Jung (Sungkyunkwan University School of Medicine, Korea)

HLA-G-ILT2 interaction contribute to suppression of marrow B-cell growth in acquired aplastic anemia
Peng Chen (Qilu Hospital of Shandong University, China)

A phase 3, multicenter, noninferiority study of ravulizumab (ALXN1210) vs eculizumab in adult patients with PNH naive to comple-
ment inhibitors
Jong Wook Lee (The Catholic University of Korea Seoul St. Mary's Hospital, Korea)

Prediction of thrombosis risk in patients with paroxysmal nocturnal hemoglobinuria
Yuzhou Huang (Peking Union Hospital, China)

High prevalence of anemia in elderly in South Korea: Urgent health-care problem before post-aged society- base on data from the
KNHANES
Hee Won Chueh (Dong-A University College of Medicine, Korea)
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0P05-5

0P05-6

13:50-15:05

Chairs

0P06-1

0P06-3

OP06-4

0P06-5

0P06-6

15:05-16:20

Chairs

OP07-1

0P07-2

0P07-3

0P07-4

0P07-5

0P07-6

Vitamin-D and biochemical status in young children with beta-thalassemia major
Uet Yu (Shenzhen Children's Hospital, China)

Application of rapamycin up-regulating treg cell ratio in children with chronic refractory immune cytopenia - A single-center case series
Hao Gu (Beijing Children Hospital, Capital Medical University, China)

[OP06] Transplantation Walker Hall 2

Hyeon Jin Park (National Cancer Center, Korea)
Seong Kyu Park (SoonChunHyang University College of Medicine, Korea)

Predictive role of circulating immune cell subtypes early after allogeneic hematopoietic stem cell transplantation in patients with
acute leukemia
Sung-Soo Park (The Catholic University of Korea Seoul St. Mary's Hospital, Korea)

The outcome of hematopoietic stem cell transplantation (HSCT) in pediatric patients with hemophagocytic lymphohistiocytosis
(HLH) in Korea
Jun Eun Park (Ajou University School of Medicine, Korea)

HLA-haploidentical transplantation for thalassemia major using NF-08-TM haploid regimen
Xiaoling Zhang (Shenzhen Children's Hospital, China)

Comparison of haploidentical and umbilical cord blood transplantation using targeted busulfan in children and adolescent with
hematologic malignancies
Kyung Taek Hong (Seoul National University Hospital, Korea)

Different circulating T cells are associated with early relapse after autologous HSCT in patients with multiple myeloma and classical
hodgkin lymphoma

Egor Batorov (Research Institute of Fundamental and Clinical Immunology, Russia)

[OP07] Acute Myeloid Leukemia/ Vista 1
Myelodysplastic Syndrome

Eul-Ju Seo (University of Ulsan College of Medicine, Korea)
Keon Hee Yoo (Sungkyunkwan University School of Medicine, Korea)

Molecular abnormalities and their correlation with the prognosis of younger Indian patients with de novo myelodysplastic syn-
dromes: AlIMS study
Rekha Chaubey (All India Institute Of Medical Science, India)

Immunogenic cell death in acute myeloid leukemia: Synergy with venetoclax
Marc Diederich (Seoul National University, Korea)

Prediction of clinical outcomes with assessment of sarcopenia and adipopenia by computed tomography in adult patients with
acute myeloid leukemia
Jongheon Jung (National Cancer Center, Korea)

Hyperleukocytosis at initial diagnosis of AML: Cytogenetic and molecular feature and prognostic implication in patients undergo-
ing allogeneic-HSCT
Silvia Park (The Catholic University of Korea Seoul St. Mary's Hospital, Korea)

Germline predisposition gene mutations in pediatric acute myeloid leukemia
Dajeong Jeong (Seoul National University College of Medicine, Korea)

HSCT is an effective method to improve the prognosis of AML in children with c-Kit mutationanalysis of 131 cases
Li Gao (Children's Hospital of Soochow University, China)



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

42

March 14 - 16, 2019 Grand Walkerhill Hotel, Seoul, Korea

DAILY PROGRAM Fiidey, March 15

15:05-16:20

Chairs

0P08-1

0P08-2

0P08-3

0P08-4

0P08-5

0P08-6

15:05-16:20

Chairs

0P09-1

0P09-2

0P09-3

0P09-4

0P09-5

0P09-6

15:05-16:20

Chairs

OP10-1

[OP08] Multiple Myeloma Vista 2

Hyo Jung Kim (Hallym University College of Medicine, Korea)
Sukjoong Oh (Sungkyunkwan University School of Medicine, Korea)

Next-generation sequencing study of V(D)J rearrangements on non-CR patients showing MRD negativity by next-generation flow
Naery Yang (Seoul National University College of Medicine, Korea)

Bone marrow tracer uptake pattern of PET/CT in multiple myeloma: Image interpretation criteria and prognostic value
Jing Li (Zhongshan Hospital, Fudan University, China)

Real world experience of carfilzomib, and dexamethasone versus pomalidomide-based combination chemotherapy after a 2nd-
Line therapy in RRMM
JiHyun Lee (Dong-A University Hospital, Korea)

PD-1 blockade reinvigorates bone marrow CD8+ T cells from multiple myeloma patients in the presence of TGF-B inhibition
Yoon Seok Choi (Chungnam National University College of Medicine, Korea)

A multicenter, phase Il study of response-adapted lenalidomide-based therapy for elderly patients with newly diagnosed multiple
myeloma in Korea
Kwai Han Yoo (Gachon University Gil Medical Center, Korea)

Preclinical and clinical results of combination immunotherapy; Cancer vaccine with immune modulator, checkpoint inhibitors and

epigenetic regulator
Jooeun Bae (Harvard Medical School, USA)

[OP09] Lymphoma/Histiocytosis Vista 3

Seong Hyun Jeong (Ajou University School of Medicine, Korea)
Hyoung Soo Choi (Seoul National University College of Medicine, Korea)

Clinical features and treatment outcomes of hodgkin lymphoma: A retrospective review in a Malaysian tertiary centre
Yang Liang Boo (Hospital Sultanah Aminah, Malaysia)

Primary central nervous system lymphoma : An institutional experience from India with uniform chemotherapy protocol
Pooja Gogia (Sarvodaya Hospital and Research Centre, India)

Busulfan, etoposide, cytarabine and melphalan (BuEAM) as a conditioning regimen for autologous stem cell transplantation in
patients with non-Hodgkin
Jae-Cheol Jo (Ulsan University Hospital, University of Ulsan College of Medicine, Korea)

Predictive parameters for neutropenia after R-CHOP chemotherapy with prophylactic peg G-CSF in patients with diffuse large B-cell
lymphoma
Do Young Kim (Pusan National University Hospital, Korea)

Clinical characteristics of childhood hemophagocytic syndrome and analysis of underlying genetic deficiency
Huirong Mai (Shenzhen Children's Hospital, China)

Identification of genetic mutation in pediatric patients with HLH : The study of Korean clinical research network for histiocytosis
Hyery Kim (University of Ulsan College of Medicine, Korea)

[OP10] Myeloproliferative Neoplasm/ Grand Hall
Chronic Myeloid Leukemia

Ki-Seong Eom (College of Medicine, The Catholic University of Korea, Korea)
Min Kyoung Kim (Yeungnam University College of Medicine, Korea)

An epidemiologic study for disease transformation and second cancers in Korean patients with myeloproliferative neoplasms
Junshik Hong (Seoul National University Hospital, Korea)
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0P10-2

0OP10-3

OP10-4

0P10-5

0OP10-6

15:05-16:20

Chairs

OP11-1

OP11-2

OP11-3

OP11-4

OP11-5

OP11-6

15:05-16:20

Chairs

OP12-1

0P12-2

0P12-3

The temporal sequence and the differences of somatic mutation acquisition determines clinical behaviors of JAK2 positive myelop-

roliferative neoplasms
Ja Min Byun (Seoul National University Boramae Medical Center, Korea)

Retrospective screening for myeloproliferative neoplasms in patients with cerebral infarctions as revealed using the revised 2016
WHO criteria
lk-Chan Song (Chungnam National University Hospital, Korea)

Clinical characteristics and risk groups of chronic myeloid leukemia in children
Quoc Thanh Nguyen (University of Medicine and Pharmacy, Vietnam)

Expression and clinical significance of PTEN gene in chronic myeloid leukemia (CML) patient in Indian population
Asgar Ali (All India Institute of Medical Sciences Patna, Bihar, India)

Pilot prospective phase Il study of Nilotinib combined by chemotherapy for myeloid blastic phase of chronic myeloid leukemia or
bcr-Abl positive acute
Hawk Kim (Gachon University Gil Medical Center, Korea)

[OP11] Platelet/Hemostasis/Thrombosis Walker Hall 1

Sun-Young Kong (National Cancer Center, Korea)
Soo-Mee Bang (Seoul National University College of Medicine, Korea)

Single-center clinical data analysis of hereditary thrombocytopenia in children with chronic thrombocytopenia
Jingyao Ma (Beijing Children's Hospital, Capital Medical University, National Center of Children’s Health, China)

Developing a diagnostic predictive model for immune thrombocytopenic purpura based on immature platelet fraction
Min Ji Jeon (Korea University Guro Hospital, Korea)

Insufficient receptor editing leads to B cell central intolerance and subsequent autoantibodies accumulation in primary immune
thrombocytopenia
Zi Sheng (Qilu Hospital, Shandong University, China)

ROTEM parameters as predicting factors for bleeding in immune thrombocytopenic purpura
Huu Tuan Nguyen (Cho Ray Hospital, Vietnam)

Increased pathogenic Th17 cells in primary immune thrombocytopenia
JuLi (Qilu Hospital, Shandong University, China)

Prediction value of risk assessment model deep vein thrombosis with padua prediction score
Iswandi Darwis (Faculty of Medicine, Lampung University, Indonesia)

[OP12] Transplantation Walker Hall 2

Byung-Su Kim (Hallym University College of Medicine, Korea)
Eun Sun Yoo (Ewha Womans University School of Medicine, Korea)

Cytoprotective autophagy in bone marrow endothelial cells enhance hematopoietic stem cells in poor graft function patients after
allo-transplant
Xie-Na Cao (Peking University People’s Hospital, China)

Aberrant bone marrow M1/M2 macrophage polarization may contribute to prolonged isolated thrombocytopenia after allotrans-
plantation
Hong-Yan Zhao (Peking University, China)

G-CSF-induced macrophage polarization may prevent acute graft-versus-host disease after allogeneic hematopoietic stem cell
transplant
QiWen (Peking University People’s Hospital, China)
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DAl LY P ROG RAM Friday, March 15

0OP12-4

0P12-5

0P12-6

16:20-16:35

16:35-18:05

Chairs

SS09-1

SS09-2

5509-3

16:35-18:05

Chairs

5510-1

5510-2

5510-3

16:35-18:05

Chairs

SS11-1

SS11-2

SS11-3

Early transplantation-related mortality within 50 days after allogeneic hematopoietic stem cell transplantation in patients with

acute leukemia
Seom Gim Kong (Kosin University Gospel Hospital, Korea)

Incidence of anicteric veno-occlusive disease/sinusoidal obstruction syndrome and defibrotide efficacy following hematopoietic

stem cell transplant
Richard Martin (Jazz Pharmaceuticals, UK)

Phase I trial of repeated infusions of bone-marrow derived mesenchymal stem cells in steroidrefractory chronic graft-versus-host

disease patients

Nayoun Kim (The Catholic University of Korea Seoul St. Mary's Hospital, Korea)

Break

[SS09] Future Information and Communications
Technologies (ICT) based Medicine

Dae-Young Kim (Philip Morris International, Korea)
JuHan Kim (Seoul National University College of Medicine, Korea)

Deep learning for CRISPR-Cpf1 research
Sungroh Yoon (Seoul National University, College of Engineering, Korea)

Precision dinner: Genomes and health records
JuHan Kim (Seoul National University College of Medicine, Korea)

Connected health and wellness journey
Jack Ahn (Samsung Electronics, USA)

[SS10] Acute Myeloid Leukemia/
Myelodysplastic Syndromes

Je-Hwan Lee (University of Ulsan College of Medicine, Korea)
Amer M. Zeidan (Yale University, USA)

Genomics of core-binding factor AML
Nicolas Duployez (Lille University Hospital, France)

Precision medicine in AML in the era of novel agents
Gail J. Roboz (Weill Medical College of Cornell University, USA)

Incorporation of molecular assessments in risk stratification for myelodysplastic syndromes: Ready for prime time?

Amer M. Zeidan (Yale University, USA)

[SS11] Chronic Myeloid Leukemia

Sang Kyun Sohn (Kyungpook National University School of Medicine, Korea)

Simona Soverini (University of Bologna, Italy)

Is chronic myeloid leukemia a single hit disorder?: Evidence from next-generation sequencing data
Dennis Kim (University of Toronto, Princess Margaret Cancer Centre, Canada)

NGS-based ABL1 kinase domain mutation detection
Simona Soverini (University of Bologna, Italy)

Precision medicine and immunity in CML
Satu Mustjoki (University of Helsinki, Finland)

Vista 1

Vista 2

Vista 3
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DAl LY P ROG RAM Friday, March 15

16:35-18:05

Chairs

ES04-1

ES04-2

ES04-3

18:05-18:30

18:30-20:00

[ES04] Coagulation: Global Assay of Hemostasis Grand Hall

Jaewoo Song (Yonsei University College of Medicine, Korea)
Sung-Hyun Kim (Dong-A University College of Medicine, Korea)

Early “Goal-directed Coagulation Therapy” approaches for the management of acute trauma-hemorrhage and trauma-induced

coagulopathy
Marc Guido Maegele (Witten/Herdecke University, Germany)

Clinical application of clot waveform analysis in hemophilia treatment
Keiji Nogami (Nara Medical University, Japan)

Thrombin generation assay
Bas de Laat (Synapse Research Institute, The Netherlands)

Break

Gala Dinner Walkerhill Theater, B1
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DAl LY P ROG RAM Saturday, March 16

07:30-08:30

08:30-09:00

09:00-10:30

Chairs

JS04-1

JS04-2

JS04-3

JS04-4

09:00-10:30

Chairs

5512-1

5512-2

5512-3

09:00-10:30

Chairs

SS13-1

SS513-2

S513-3

Business Meeting

Working Party Reports

[JS04] EHA-KSH Joint Symposium Il -
Chronic Myelogenous Leukemia

Chul Won Jung (Sungkyunkwan University School of Medicine, Korea)
Susanne Sauf3ele (University of Mannheim, Germany)

Europe’s experience of treatment-free remission in CML
Susanne SaufSele (University of Mannheim, Germany)

Korea's experience of treatment-free remission in CML
Hawk Kim (Gachon University College of Medicine, Korea)

TKl-related cardiovascular toxicities in Europe
Susanne SaulSele (University of Mannheim, Germany)

Long-term safety of tyrosine kinase inhibitors in chronic myeloid leukemia patients

Jee Hyun Kong (Yonsei University College of Medicine, Korea)

[SS12] Childhood Acute Lymphoblastic Leukemia :

Recent Updates of Prospective Trial of Pediatric ALL in Asia

Young Tak Lim (Pusan National University College of Medicine, Korea)
Allen Yeoh Eng Juh (National University of Singapore, Singapore)

Treatment of childhood ALL with IKZF1 deletion (Malaysia-Singapore ALL 2010 Study)

Allen Yeoh Eng Juh (National University of Singapore, Singapore)

Multicenter clinical trial of pediatric acute lymphaoblastic leukemia in China: CCLG 2008 study

Chi-kong Li (The Chinese University of Hong Kong, Hong Kong)

Recent updates of prospective trials for ALL in Japan

Yasuhiro Okamoto (Kagoshima University Graduate School of Medical and Dental Sciences, Japan)

[SS13] Lymphoma

Seok-Goo Cho (College of Medicine, The Catholic University of Korea, Korea)
Javeed Igbal (University of Nebraska Medical Center, USA)

Pathogenesis of EBV-associated lymphoproliferative disorders
Hiroshi Kimura (Nagoya University Graduate School of Medicine, Japan)

Molecular understanding of peripheral T-cell lymphoma
Javeed Igbal (University of Nebraska Medical Center, USA)

Clinical application of cell-free DNA in lymphoma
Seok Jin Kim (Sungkyunkwan University School of Medicine, Korea)

Walker Hall 2

Vista 1

Vista 1

Vista 2

Vista 3
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DAl LY P ROG RAM Saturday, March 16

09:00-10:30

Chairs

SS14-1

SS14-2

SS14-3

10:30-10:45

10:45-11:45

Chair
PL03-1

PLO3-2

11:45-12:30

[SS14] Advances in Technology Grand Hall

Yonggoo Kim (College of Medicine, The Catholic University of Korea, Korea)
Christoph A. Merten (European Molecular Biology Laboratory (EMBL), Germany)

Droplet microfluidics in antibody discovery, immune repertoire sequencing and personalized cancer therapy
Christoph A. Merten (European Molecular Biology Laboratory (EMBL), Germany)

Applications of single-cell mass cytometry in hematologic malignancies
Gregory Behbehani (The Ohio State University— the James Cancer Center, USA)

Prediction of acute myeloid leukemia risk in healthy individuals
Liran I. Shlush (Weizmann Institute of Science, Israel)

Coffee Break

[PLO3] Genomics in Lymphoid Malignancies Vista 1-3
Hyeoung-Joon Kim (Chonnam National University Medical School, Korea)

The new genomics of acute lymphoblastic leukemia
Charles G. Mullighan (St. Jude Children’s Research Hospital, USA)

Genetic basis and treatment of high-risk multiple myeloma
Gareth J Morgan (NYU Myeloma Centre, USA)

Award Ceremony & Closing Vista 1-3
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POSTER LIST

PP-001

PP-002

PP-003

PP-004

PP-005

PP-006

PP-007

PP-008

PP-009

Inhibition of Unc-51-Like kinase 1 (ULK1) preferentially induces apoptosis and autophagy in FLT3-ITD- mutated acute myeloid
leukemia cells

JiEun Jang', Ju-In Eom’, Hoi-Kyung Jeung’, Haerim Chung', Yu Ri Kim', June-Won Cheong', Yoo Hong Min*'

' Department of Internal Medicine, Yonsei University College of Medicine, Korea

? Avison Biomedical Research Center, Yonsei University College of Medicine, Korea

RNA CRISPR-Cas9 efficiently down regulates pCrKL signalling in K562 BCR-ABL cell line: Insights from in-vitro experiments with gene
editing

Prateek Bhatia*, Aditya Singh

Pedliatric Hematology-Oncology Unit, Department of Pediatrics, Post Graduate Institute of Medical Education and Research, Chandigarh, India

HTLV-1 bZIP factor modulates p53 pathway by stabilizing PICTT complex
Takayuki Ohshima*, Rio Yamada, Risa Mukai, Kanata Yoshimoto, Yu Maruoka
Faculty of Pharmaceutical Sciences at Kagawa Campus, Tokushima Bunri University, Japan

Prognostic impact of interim and post-treatment positron emission tomography status in mantle cell lymphoma patients treated
with frontline R-CHOP

Young-Woo Jeon"*?, Seugyun Yoon', Ki-Joon Min', Sung-Soo Park’, Silvia Park', Jae-Ho Yoon', Sung-Eun Lee', Byung-Sik Cho', Ki-Seong Eom', Yoo-Jin
Kim', Hee-Je Kim', Seok Lee', Chang-Ki Min', Jong Wook Lee', Seok-Goo Cho*"**

" Hematology, Catholic Hematology Hospital, Seoul St. Mary’s Hospital, Korea

? Hematology, Institute for Translational Research and Molecular Imaging, Catholic Institutes of Medical Science, Korea

? Hematology, Laboratory of Immune Regulation, Convergent Research Consortium for Immunologic Disease, Korea

Genetic alterations and their clinical implications in langerhans cell histiocytosis

Kyung-Nam Koh', Sung Min Chun?, Jong Jae Kim®, So Yoon Min', Jin Kyung Suh', Hyery Kim', Ho Joon Im', Jong Jin Seo*'
' Pediatrics, Asan Medical Center Children's Hospital, University of Ulsan College of Medicine, Korea

? Pathology, Asan Medical Center, University of Ulsan College of Medicine, Korea

Predictive role of circulating microRNA-29¢-3p expression for autologous stem cell transplantation in patients with newly diagnosed
multiple myeloma

Sung-Soo Park', Tae Woo Kim', Seug Yun Yoon', Gi June Min', Silvia Park', Young-Woo Jeon"?, Seung-Ah Yahng’, Seung-Hwan Shin®, Sung-Eun Lee"”,
Jae-Ho Yoon'?, Byung-Sik Cho"?, Ki-Seong Eom'*?, Yoo-Jin Kim"?, Seok Lee"?, Hee-Je Kim'*, Seok-Goo Cho', Chang-Ki Min*"*

' Department of Hematology, Seoul St. Mary’s Hematology Hospital, College of Medicine, The Catholic University of Korea, Korea

? Leukemia Research Institute, The Catholic University of Korea, Korea

’ Department of Hematology, Incheon St. Mary's Hospital, College of Medicine, The Catholic University of Korea, Korea

* Department of Hematology, Yeouido St. Mary's Hospital, College of Medicine, The Catholic University of Korea, Korea

Incidence, prevalence, mortality, and causes of death associated with Waldenstrém macroglobulinemia in Korea: A nationwide,
population-based study

Seri Jeong', Seom Gim Kongy’, Da Jung Kim’, Sangjin Lee®, Ho Sup Lee*’

' Laboratory Medicine, Kosin University College of Medicine, Korea

? Pediatrics, Kosin University College of Medicine, Korea

* Hematology-Oncology, Kosin University College of Medicine, Korea

* Statistics, Pusan National University, Korea

Nationwide epidemiologic study for disease transformation and secondary cancers in Korean children and young adults with
myeloproliferative neoplasms

Hyoung Soo Chai', Junshik Hong?, Ju Hyun Lee’, Soo Mee Bang*’

' Pediatrics, Seoul National University Bundang Hospital, Korea

? Internal Medicine, Seoul National University Hospital, Korea

’ Internal Medicine, Seoul National University Bundang Hospital, Korea

Distribution chemotherapy response modulating genetic polymorphisms in Armenian population
Yervand Hakobyan, Arsen Arakelyan*

Adults' Department, Hematology Center after Prof. Yeolyan MH RA, Armenia

Institute of Molecular Biology NAS RA, Armenia



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea 51

POSTER LIST

PP-010

PP-011

PP-012

PP-013

PP-014

PP-015

PP-016

PP-017

PP-018

PP-019

PP-020

Twenty years'experiences of exchange transfusion in Korea
Min-Sun Kim, Dae-Hyun Ko*, Sang-Hyun Hwang, Heung-Bum Oh
Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Korea

Antileukemic activity of Thiazole-Pyrazole conjugates against human leukemic cell via inhibition of epidermal growth factor receptor (EGFR)
Udaya Pratap Singh*', Hans Raj Bhat”

' Department of Pharmaceutical Sciences, Sam Higginbottom University of Agriculture, Technology & Sciences, India

? Department of Pharmaceutical Sciences, Dibrugarh University, India

2-Phenylpyrimidine coumarin induces apoptosis via activation of caspase and inhibition of PI3K/Akt/mTOR-Kinase in human leukemic cell

S.Singh
Department of Pharmaceutical Sciences, Sam Higginbottom University of Agriculture, Technology & Sciences, India

Impact of the immuno-microenvironmental changes in AML by blocking both CXCR4 and dual immune checkpoints
Hee-Sun Hwang', A-Reum Han', Ji Yoon Lee', Hee-Je Kim*"?

' Leukemia Research Institute, The Catholic University of Korea Seoul St. Mary's Hospital, Korea

? Seoul St. Mary’s Hematology Hospital, College of Medicine, The Catholic University of Korea Seoul St. Mary's Hospital, Korea

A case of jumping translocation of 142 in acute myeloid leukemia patient
Cheongang Park, Seon-Ho Mun, A-Jin Lee, Chang-Ho Jeon, Hun Suk Suh, Sang-Gyung Kim*
Laboratory Medicine, Daegu Catholic University Medical Center, Korea

Flow cytometric characteristics of distinct population in acute basophilic leukemia
Seon-Ho Mun, Sang-Gyung Kim*, A-Jin Lee, Hun Suk Suh, Chang-Ho Jeon, Cheongang Park
Laboratory Medicine, Daegu Catholic University Medical Center, Korea

PTEN/AKT signaling mediates chemoresistance in refractory acute myeloid leukemia through enhanced glycolysis

Min Jeong Ryu"?, Jeongsu Han"**, Soo Jeong Kim* Min Joung Lee"** Xianshu Ju"** Yu Lim Lee"**, Jeong Hwan Son’, Jianchen Cui"**, Yunseon
Jang"** Woosuk Chung™®, Ik-Chan Song’, Gi Ryang Kweon"**, Jun Young Heo*"***

' Department of Biochemistry, Chungnam National University School of Medicine, Korea
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Hematology and Oncology, Capital Institute of Pediiatric, China

The correlation and predictive value of immature platelet fraction to plasma platelet recovery in patients receiving autoSCT
Siew Lian Chong*', Kian Boon Law’, Kian Meng Chang’

' Hematology Department, Hospital Ampang, Malaysia

? Clinical Trial Unit, National Clinical Research Centre, MOH, Malaysia

Survival by time to start of defibrotide in veno-occlusive disease/sinusoidal obstruction syndrome post hematopoietic stem cell

transplant in adults

Paul Richardson*', Enric Carreras’, Antonio Pagliuca’, Robert Ryan®, William Tappe’, Mohamad Mohty”, Richard Martin’

' Department of Medical Oncology, Division of Hematologic Malignancy, Jerome Lipper Multiple Myeloma Center, Dana-Farber Cancer Institute, Harvard Medical School, USA
? Spanish Bone Marrow Donor Program, Josep Carreras Leukemia Foundation and Leukemia Research Institute, Spain

° Department of Haematology, King's College Hospital, UK

* Biostatistics, Jazz Pharmaceuticals, Inc, USA

* Clinical Development, Jazz Pharmaceuticals, Inc, USA

° Hematology Department, Hopital Saint Antoine, AP-HP, Sorbonne Université, USA

"Jazz Pharmaceuticals, Oxford, UK
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Initial evaluation of the efficacy of autologous stem cell transplantation in non-Hodgkin lymphoma at HCMC Blood Transfusion
Hematology Hospital

Nam Duy Hoang*, Thu Hanh Nguyen, Phu Duc Vinh Huynh, Man Van Huynh, Dung Chi Phu
Stem Cell Transplantation Department, HCMC Blood Transfusion Hematology, Vietnam

Evaluation of the bacterial and fungal infection status in HSCT patients in HCMC Blood Transfusion and Hematology Hospital
Hanh Thu Nguyen*, Van Man Huynh, Duc Vinh Phu Huynh, Duy Nam Hoang, Thien Ngon Huynh, Xuan Tuan Ma, Chi Dung Phu
Stem Cell Transplantation Department, Blood Tranfusion Hematology Hospital, Vietnam

Recovery of specific subsets of NKand T cells highly associated with GVHD after haploidentical stem cell transplantation in acute leukemia
Haerim Chung', Ji Eun Jang', Yu Ri Kim', Hoi-Kyung Jeung’, Ju-In Eom’, Soo-Jeong Kim', Jin Seok Kim', June-Won Cheong', Yoo Hong Min*'

' Department of Internal Medicine, Yonsei University College of Medicine, Korea

? Avison Biomedical Research Center, Yonsei University College of Mediicine, Korea

Autologous hematopoietic stem cell transplantation in acute myeloid leukaemia: Long-term outcome
Azizan Sharif', Tan Sen Mui', Ong Tee Chuan', Ho Kim Wah', Sharifah Shahnaz Syed Abdul Kadir', Law Kian Boon’

' Department of Hematology, Hospital Ampang, Malaysia

? Clinical Research Centre, Hospital Ampang, Malaysia

Impact of CMV prophylaxis on rates of rehospitalization in adult CMV seropositive allogeneic HSCT recipients: Experience from the
letermovir phase 3 clinical trial

Shahrul Mt-Isa*, Hong Wan, Cyrus Badshah, Valerie Teal, Randi Leavitt, Jonathan Schelfhout, Eungeol Sim

Merck& Co, USA

Lkb1 modulates regulatory T cell homeostasis during acute GVHD
Xiuhua Su, Erlie Jiang*
Hematopoietic Stem Cell Transplantation Center, Institute of Hematology, Chinese Academy of Mediical Science and Peking Union Medical College, China

Phase Il study of imatinib mesylate and mycophenolate mofetil in children with steroid-refractory sclerotic type chronic graft-versus-
host disease

Jung Yoon Choi®, Hyery Kim? Hyoung Jin Kang*", Hee Jo Baek’, Hoon Kook*, Jae Min Lee®, Hong Yul An'?, Kyung Taek Hong", Hee Young Shin"

" Department of Pediatrics, Seoul National University College of Medicine, Korea

2Seoul National University Cancer Research Institute, Korea

*Division of Pediatric Hematology/Oncology, Department of Pediiatrics, Asan Medical Center Children's Hospital, Korea

* Department of Pediatrics, Chonnam National University Hwasun Hospital, Chonnam National University Medical School, Korea

* Department of Pediatrics, College of Medicine, Yeungnam University, Korea

Role of platelet-rich plasma in healing diabetic and leprosy foot ulcers in resource poor setting
Shambhu Dutta Joshi
Dermatology, Far Western Community Hospital, Nepal

Curative effect and optimal timing of allogeneic hematopoietic stem cell transplantation in patients with myelodysplastic syndrome
of higher risk groups
Qiangian Wang, Mingzhe Han*

Department of Hematopoietic Stem Cell Transplantation, Institute of Hematology & Blood Disease Hospital, CAMS & PUMC, China

Renal parameters and their associations with clinical severity score among adult Sudanese patients with sickle cell anemia
Mohamed Suliman®*', Alnazeer Hassan’, Lamis Kaddam®

" Physiology, Ibn Sina University, Sudan

? Physiology, Al-Fajr College, Sudan

’ Physiology, Al Neelain University, Sudan

Autonomic activity and haemodynamic characteristics in relation to clinical severity of sickle cell anaemia among steady state adults
Alnazeer Hassan*', Mohamed Suliman’, Lamis Kaddam®

' Physiology, Alfajr College for Science and Technology, Sudan

? Physiology, Ibn Sina University, Sudan

* Physiology, Alneelain, Sudan
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A somatic cell nuclear transfer methodology for replacement of hematological malignant cells population in the myeloproliferative disorders

Abdul Mannan Baig
Biological and Biomedical Sciences, Aga Khan University, Pakistan

Adipose-derived stem cells therapy in diabetic osteoarthritis

Navneet Kumar Dubey*', Win-Ping Deng’

' Ceramics and Biomaterials Research Group, Advanced Institute of Materials Science, Ton Duc Thang University, Vietnam
? School of Dentistry, College of Oral Medicine, Taipei Medical University, Taiwan

Adipose tissue derived stromal-vascular-fraction enriched platelet-rich-plasma therapy reverses the effects of androgenetic alopecia
Mahmood Saba* "**

' Department of Dermatology, King Edward Medical University, Pakistan

? Biomedical Sciences, King Edward Medical University, Pakistan

*Tissue Engineering and Regenerative Medicine Laboratory, Department of Biomedical Sciences, King Edward Medical University, Pakistan

To determine the frequency and types of RBC alloimmunization in multitransfused oncology patients at a teaching hospital in Lahore, Pakistan
Aisha Mahesar*, Ayisha Imran, Nauman Malik, Mansoor Mazari
Hematology, Chughtais Lahore Lab, Pakistan

An attempt to tailor wastage of blood products in the form of returned units
Sidra Asad Ali', Maria Al%, Huma Mansoori®

' Laboratory, Patel Hospital, Pakistan

? Pathology, Jinnah Medical and Dental College, Pakistan

’ Pathology, Dow University of Health Sciences, Pakistan

Inappropriate use of fresh frozen plasmain a tertiary care hospital
Sidra Asad Ali*, Wajeeha Noman, Mariam Mirza
Laboratory, Patel Hospital, Pakistan

Post donation notification, counseling and response rate of reactive blood donor:
An important step to prevent reactive donor from re-donating blood

Sidra Asad Ali*, Syed Usama, Mariam Mirza

Laboratory, Patel Hospital, Pakistan

Therapeutic plasma exchange in rat killer (Yellow Phosphorus) poisoning: Experience from South India

Deepti Sachan*', llankumaran Kaliamoorthyz, Akila Rajakumarz, Dinesh Jothimani®, Mettu S Redd\/, Kulaseharan Vh?, Mukul \/if, Mohamed Rela*
"Transfusion Medicine, Dr. Rela Institute & Medical Centre, India

? Institute of Liver Disease & Transplant Centre, Dr. Rela Institute & Medical Centre, India

’ Department of Pathology, Dr. Rela Institute & Medical Centre, India

Correlation between the IgG subclasses with occurrence and severity of haemolytic disease of foetus and newborn
Rahul Katharia*, Bharat Singh, Madhkani Pradhan, Rajendra Chaudhary

Transfusion Medicine, Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, INDIA, Indlia

Maternal and Reproductive Health, Sanjay Gandhi Postgraduate Institute of Medical Sciences, India

Overview of antibodies implicated in delayed hemolytic transfusion reaction
Rahul Katharia*, Rajendra Chaudhary
Transfusion Medicine, Sanjay Gandhi Postgraduate Institute of Medical Sciences, India

Retrospection of anti-blood group antibody proficiency testing data using geometric mean and standard deviation
John Jeongseok Yang, Dae-Hyun Ko*, Sang-Hyun Hwang, Heung-Bum Oh
Department of Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Korea

Ensuring standard transfusion practices amidst staff nurses by implicating a framework of knowledge gap analysis and subsequent
reformatory measures

Maria Ali Soomro*', Mahadev Harani', Sidra Asad Ali, Huma Mansoor?®

" Department of Pathology, Jinnah Medical and Dental College, Pakistan

? Department of Pathology, Patel Hospital, Pakistan

’ Department of Pathology, Dow University of Health Sciences, Pakistan
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Knowledge, attitudes and practices on blood transfusion of medical residents in a tertiary hospital: A questionnaire-based study
Bmin Sheila Miranda
Internal Medicine, Philippine General Hospital, Philippines

Correlation between packed red cells hematocrit with post-transfusion hemoglobin level in anemic patient at Badung mangusada
district hospital, Bali

Ni Gusti Ayu Arini Junita Putri Kardinal*', Ni Made Renny Anggreni Rena’, Wayan Losen Adnyana’, Tjokorda Gde Dharmayudha’, Ketut Suega’, | Made
Bakta’, Anak Agung Wiradewi Lestari’

' Division of Hematology and Medical Oncology, Department of Internal Medicine, Faculty of Medicine, Udayana University / Sanglah General Hospital, Indonesia

? Division of Hematology and Medical Oncology, Department of Internal Medicine, Faculty of Medicine, Udayana University / Sanglah General Hospital, Indonesia

* Department of Clinical Pathology, Faculty of Medicine, Udayana University / Sanglah General Hospital, Indonesia

Impact of voluntary non-remunerated blood donation: How the community responses in developing country

Joshi Mandeep
Public Health, Community Health and Environmental Society, Nepal

Development of deep vein thrombosis after achieving remission in a patient with acquired hemophilia A

Camille Ariadne Tanchanco*', Valerie Ramiro?, Johannes Paolo Cerrado®, John Mark Torres’, Teresita Dumagay', Angelina Mirasol', Teresa Abola®
' Section of Hematology, Department of Internal Medicine, Philippine General Hospital, Philippines

? Section of Cardiology, Department of Internal Medicine, Philippine General Hospital, Philippines

’ Department of Internal Medicine, Philippine General Hospital, Philippines

Successful management and delivery in a pregnancy with secondary evans syndrome from systemic lupus erythematosus and
antiphospholipid syndrome

Camille Ariadne Tanchanco*', Honorata Baylon', Aubrey Seneris’, Patricia Pauline Remalante’, Raquel Isabelle Donado*

' Section of Hematology, Department of Internal Medicine, Philippine General Hospital, Philippines

? Department of Obstetrics and Gynecology, Philippine General Hospital, Philippines

? Section of Rheumatology, Department of Internal Medicine, Philippine General Hospital, Philippines

“Section of Immunology and Allergology, Department of Internal Medicine, Philippine General Hospital, Philippines

On-demand versus low dose factor VIl prophylaxis treatment in hemophilia A patients: Differences in outcome and factor
concentrates utilization

Kuo Zang Wong', Ngee Siang Lau’

' Department of Pharmacy, Hospital Melaka, Malaysia

2Medical Department, Hospital Melaka, Malaysia

Evaluation of bone marrow study in patients with ewing sarcoma/primitive neuroectodermal tumors at a tertiary-care hospital
Kuenyoul Park', Min Young Lee', Ari Ahn', Hyery Kim’, Kyung-Nam Koh?, Young-Uk Cho', Seongsoo Jang', Chan-Jeoung Park*'

" Department of Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Korea

? Department of Pediatrics, University of Ulsan College of Medicine and Asan Medical Center, Korea

Bone marrow findings of IgG4-related disease; A case of bone marrow involvement of IgG4-related disease
Han Joo Kim', Enkyung You', Seokchan Hong’, Chan-Jeoung Park*'

" Department of Laboratory Medicine, University of Ulsan, College of Medicine and Asan Medical Center, Korea

? Division of Rheumatology, Department of Internal Medicine, University of Ulsan, College of Medicine and Asan Medical Center, Korea

Etiology, sensitivity profiles, clinical course of bloodstream infections in patients with hematological and oncological diseases
Senmin Chen, Sixi Liu, Xiuli Yuan, Huirong Mai, Shilin Liu, Junrong Lin, Feigiu Wen*
Hematology and Oncology Department, Shenzhen Children’s Hospital, China

Evaluation of neutrophil extracellular traps as the circulating marker for patients with cardiocerebrovascular diseases

Hyeonho Lim', Inhwa Jeong', Gyudae An', Kwangsook Woo', Kyeonghee Kim', Jeongman Kim', Jaekwan Cha’, Moohyun Kim’, Jin-Yeong Han*'
' Department of Laboratory Medicine, Dong-A University College of Medicine, Korea

? Department of Neurology, Dong-A University College of Medicine, Korea

? Department of Internal Medicine, Dong-A University College of Medicine, Korea
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Current status of Korea Leukemia Bank

Soo-Hyun Kim'? Mi-Young Lee"?, Soo-Young Choi’, Hea-Lyun Yoo, Kyung-Mi Kee”, Ji-Hyung Suh’, Seon Young Yang’, Suna Park’, Sa-Hee Park’, Dong-
Wook Kim*"**

' Korea Leukemia Bank, The Catholic University of Korea, Korea

? Leukemia Research Institute, The Catholic University of Korea, Korea

’ Department of Hematology, Seoul St. Mary’s Hospital, The Catholic University of Korea, Korea

Areport of a new NFKB1 frameshift mutation contributing to primary immunodeficiency diseases
Yan Liu, Anli Liu, Jun Peng*
Department of Hematology, Qilu Hospital, Shandong University, China

A case of occult macrophage activation syndrome that mimics of refeactory kawasaki disease

Sang Hyun Joo, Kwang Nam Kim*
Pediatrics, Hallym University Sacred Heart Hospital, Korea

Cutaneous manifestation among transfusion patients

Mandeep Joshi
Public Health, Community Health and Environmental Society, Nepal

Dipeptidyl peptidas-IV inhibition and hematological effect of alkaloids rich withania somnifera extract in type 2 diabetic mellitus; In-
Vitro, In-Vivo

Anand Krishna Singh
Biotechnology, Devi Ahilya University Indore, India

Production of a chemotherapeutic enzyme drug for acute myeloid leukemia and acute lymphoblastic leukemia: L- asparaginase
Girish Pendharkar*, Sujata Umrane, Dhanashree Patil, Shweta Patil
School of Life Sciences, Kavayitri Bahinabai Chaudhari North Maharashtra University, India

Factors associated with quality of life in patients with leukemia
Elaheh Alizargar, Azadeh Alizargar*
Community Health Research Center, Khorasgan Azad University, Iran

Systematic literature review and assessment of health-related quality of life in aggressive non-Hodgkin lymphoma survivors
Md Azharuddin*', Mohammad Adil’, Pinaki Ghosh’, Manju Sharma'’

" Department of Pharmaceutical Medicine, School of Pharmaceutical Education and Research, Jamia Hamdard, india

* Department of Pharmacology, School of Pharmaceutical Fducation and Research, Jamia Hamdard, India

* Department of Pharmacology, Poona College of Pharmacy, Bharati Vidyapeeth, India

Psychosocial counseling for prevention of sickle cell in a tribal population
Suresh Gemawat
Genaral Medical Laboratory, Madan Mohan Medical and Counselling Centre, India

Incidence of cancer incidence in India: A analysis from cancer registries
Abul Kalam Najmi*', Md Salman Hussain?, Md Sarfaraj Hussain®

' Department of Pharmacology, Jamia Hamdard, India

? Department of Pharmaceutical Medicine, Jamia Hamdard, India

’ Department of Pharmacognocy, Integral University, India
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PLO1-1

Application of CRISPR/Cas-9 in blood disease

Matthew H. Porteus

Stanford Medical School, Stanford University, USA

Genome editing provides a method to change the genomic DNA sequence of a cell with single nucleotide precision. While ZFNs, TALENs
and other nuclease systems can work well, the ease of design, high activity, and high specificity of the CRISPR/Cas9 nuclease system has
accelerated the translation of the concept of genome editing to the clinic. We have had to optimize the use of the CRISPR/Cas9 system
to achieve high frequencies of editing in primary human cells such as hematopoietic stem cells and T-cells. These optimizations include
delivering the system as a ribonucleoprotein complex (RNP) with purified Cas9 and synthetic gRNAs with end-modifications, using AAV6
to transduce cells to deliver donor DNA for homologous recombination, and to using specific high-fidelity variant of Cas9 to maintain high
on-target activity while minimizing off-target effects. Using this system, we now routinely achieve genome editing by homologous recom-
bination in hematopoietic stem cells of 40-70%. We are now translating this system to engineer the blood system to treat genetic red blood
cell diseases like sickle cell disease and genetic metabolic diseases such as mucopolysacchroidosis type .
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Gene therapy for hemophilia-will there be a new era in hemophilia treatment?

Katherine A. High

Spark Therapeutics, Philadelphia, USA

Gene therapy has entered an exciting phase, with products now licensed in both the US and Europe, and investigational products for a
number of diseases, including hemophilia, now in late phase testing. After a brief review of the two “waves” of gene therapy trials for hemo-
philia, the first wave beginning in the late 1990, and involving a range of different vectors and routes of administration, and the second
beginning in 2010, and focused on intravenous administration of AAV vectors, the talk will review the most recent published clinical studies
in gene therapy for hemophilia. Basic information on AAV vector design and manufacture will be reviewed. Safety data in clinical trials will
be discussed, and relevant data from animal studies will also be considered. The presentation will also cover considerations for defining
endpoints for efficacy, durability, and predictability.
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Breakthroughs in the treatment of aplastic anemia

Neal Stuart Young

National Institutes of Health, USA

Understanding and treatment of severe aplastic anemia, historically a uniformly and rapidly fatal disease affecting mainly young persons,
have markedly improved over the last several decades. Aplastic anemia was one of the first diseases to be cured by allogeneic transplant.
Hematopoietic stem cell transplantation has become increasingly available due to better prophylaxis and treatment of infectious com-
plications and graft-versus-host disease. BMT is now undertaken in older and even elderly patients, and the donor pool has been greatly
expanded by large registries of unrelated histocompatible volunteers, and the success of strategies that allow successful engraftment of
haploidentical donor cells from family members. Immunosuppression directed against the immune pathophysiology of aplastic anemia
is a good alternative to transplant, but there has been little improvement on results with the standard regimen of horse anti-thymocyte
globulin and cyclosporine, despite many well designed and innovative research approaches. Hematopoietic growth factors are generally
ineffective in bone marrow failure, but eltrombopag, a thrombopoietin synthetic mimetic, was surprisingly effective as monotherapy in
patients with refractory disease, producing robust trilineage responses in about 50% of cases. Eltrombopag administered with standard
immunosuppression increases the overall and especially the complete hematologic response rates in treatment-naive severe aplastic
anemia; the combination is now FDA-approved for this indication in the United States. Results with combination therapy have inspired a
range of novel strategies to treat aplastic anemia and related syndromes: limiting toxicities by eliminating ATG, early introduction of oral low
risk therapy, and broadening of the indications to moderate aplastic anemia and overlap syndromes such as hypoplastic myelodysplastic
syndrome. Results from the clinic also have inspired new hypotheses related to stem cell biology; the role of the immune system in marrow
failure; and mechanisms of genomic instability and “clonal evolution”.



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING
March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

PLO3-1

The new genomics of acute lymphoblastic leukemia

Charles G. Mullighan

Hematological Malignancies Program, St Jude Children’s Research Hospital, USA

Recent studies have used integrative genomic analysis of over 2000 samples of acute lymphoblastic leukemia in children and adults to
provide subclassification of all cases, define constellations of genomic lesions defining each subtype, examine the associations of germline
and somatic genomic alterations driving leukemogenesis, and identify genetic determinants of outcome. These studies have identified
unexpectedly broad diversity of subtypes with over 23 driven by aneuploidy, transcription factor alterations and kinase driving lesions.
Many such subtypes were cryptic on cytogenetic analysis and require genomic sequencing to identify all lesions due to heterogeneity of
founding alteration. Moreover, many founding lesions are now appreciated to be diverse rearrangements, structural variations or sequence
mutations, also indicating the need for molecular analysis for accurate ALL classification. This talk will review the current state of the art of
ALL genomic pathogenesis, classification and diagnosis, and describe new opportunities for risk stratification and therapeutic intervention.
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Genetic basis and treatment of high-risk multiple myeloma

Gareth J Morgan

NYU Myeloma Centre, USA

While we have significantly impacted the survival of low risk multiple myeloma (MM) we have been significantly less successful in improving
outcomes for high-risk (HR) disease. To effectively make progress we need to address the definitions and biology of high-risk status. HR
status is the end result of the evolutionary transformation of a normal plasma cell driven by the adaptation of the myeloma-propagating
cell to the microenvironment which comes to dominate by a clonal sweep. HR disease is enriched for extra-medullary disease and plasma
cell leukaemia, is less dependent on the microenvironment and has more proliferative features than the earlier stages of disease.

The genetic features that define HR include amp1q, P53 mutation and the adverse translocation t(4;14) and t(14;16). We have recently
defined a extremely high risk group, “double hit” myeloma defined by the biallelic inactivation of P53 and/or ISSIll and amp 1g. This group
constitutes approximately 8% of NDMM and has a median PFS and OS that is extremely poor, similar to that seen in RRMM and so could be
used to do studies at presentation. This is a robust definition with easily identifiable DNA based variants.

The GEP 70 in contrast is more difficult to measure but identifies 15% of patients at diagnosis that contains the double hit group but the
outcome is more variable. In an attempt to find the full extent of HR at presentation we have carried out a segmentation analysis based on
machine learning approaches applied to gene expression profiles. This approach identified a HR cluster with distinct molecular features that
has poor clinical outcome that could be used to target specific treatment strategies.

Interestingly recent analysis of the bone marrow microenviroment has identified that the cellular content becomes increasingly modified
as the disease progresses and a HR microenvironment exists that contributes over and above the genetic features acquired by the tumor
cells. This opens the potentially for targeting immunotherapy and interventions to the microenvironment.

Currently we are not in a position to target therapy based on our biological knowledge other than to utilize chemotherapy approaches to
target the proliferative nature of the myeloma-propagating cells responsible for these late disease stages. In order to exploit this concept we
have conducted a clinical trial utilizing high dose sequential therapy with the addition of daratumumab. This combination has succeeded
in getting most patients to the maintenance phase of treatment, which has previously been difficult because of relapse between blocks of
high dose therapy.
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Stem cells in human AML

Ravi Majeti

Department of Medicine, Division of Hematology, Cancer Institute, and Institute for Stem Cell Biology and Regenerative Medicine, Stanford University
School of Medicine, USA

AML develops from the sequential acquisition of multiple mutations in a single lineage of cells. These mutations initially occur in HSCs,
termed pre-leukemic HSCs, and are enriched in genes involved in regulation of the epigenome. The pre-leukemic cells acquire additional
mutations, often in genes involved in proliferation, resulting in development of AML. Stratification of a cohort of AML patients into high
or low pre-leukemic HSC groups demonstrated that the high group had much worse overall and relapse-free survival, indicating that the
presence of pre-leukemic HSC may be critical for clinical outcomes. In bulk AML, sequencing studies demonstrated that most cases harbor
multiple subclones with a complex evolutionary structure. These subclones potentially exhibit distinct features including leukemia stem
cell properties, clonal dominance, and responses to chemotherapy and targeted agents. Isolating and investigating these subclones is
essential to understanding their properties, and is facilitated by a novel humanized ossicle xenotransplantation model, single cell methods,
and CRISPR/Cas9 engineering of normal and leukemic cells. Eventually, all subclones must be targeted in order to improve long-term

outcomes and for potential cures in AML. Notably, mutation-specific targeted agents have the potential to improve outcomes in AML.

Several approaches were employed to identify mutation-specific vulnerabilities including epigenomic profiling, computational approaches,
and metabolomic profiling. Several targets were validated through genetic and/or pharmacologic modulation in primary AML cells and
xenograft models, making them strong candidates for therapeutic development.
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Precision medicine in pediatric acute lymphoblastic leukemia

Ching-Hon Pui

St. Jude Children’s Research Hospital, USA

Next-generation high-throughput sequencing technology, especially transcriptome sequencing, has identified additional novel genetic
subtypes of acute lymphoblastic leukemia (ALL) with prognostic and therapeutic implications, as well as cooperative mutations that
account for much of the heterogeneity in clinical response among patients with specific genetic subtypes. Virtually all patients can now be
classified by their specific driver genetic mutations, some of which are amendable to available targeted therapeutics. Several new subtypes
of B-ALL have been identified: Ph-like, IAMP21, DUX4-rearranged, MEF2D-rearranged, ZNF384-rearrangement, ETV6-RUNX1-like and PAX5
ALL. T-ALL is genetically more diverse than B-ALL, and no genetic alterations have been identified that reproducibly and independently
predict outcome. In a recent comprehensive genomic analysis, 106 putative driver genes were identified among 264 children and young
adults with T-ALL. ABL1 tyrosine kinase inhibitors promise to improve outcome of some subtypes of Ph-like ALL and T-cell ALL. Risk-
adapted treatment based on clinical and genetic features as well as minimal residual disease (MRD) measurement has improved the cure
rate of childhood ALL to approximately 90%. The optimal use of MRD information should take into consideration of the level and the
timing of measurement, the germline and leukemia genetics, and treatment efficacy. Negative MRD after the first two weeks of remission
induction helps to identify very low-risk patients with ETV6-RUNX1-positive or hyperdiploidy>50 ALL for treatment reduction. By contrast,
positive MRD at latter time points is useful to identify patients who require more intensive or novel therapy. Increasing number of inherited
polymorphisms and mutations of host germline genetic variants have been associated not only with the drug response, resistance
and toxicity, but also with the risk of leukemic transformation. For example, polymorphism of NUDT15 strongly predisposed patients to
mercaptopurine-related toxicity, especially among Asian patients. Germline TP53 alterations was associated with the development of
childhood low-hypodiploid ALL and increased the risk of relapse and development of second cancer. Up to 5% of children with ALL have
inherited cancer susceptibility genes that have important implications not only for the patients but also their family members in terms of
genetic counseling, testing and monitoring for early detection of cancer and management.
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JS01-1

IL-7-hyFc, a long-acting recombinant IL-7 protein, generates anti-tumor
activity by modulating both adaptive and innate immune cells in the tumor
microenvironment

Ji-Hae Kim', Sung-Wook Hong’, Young-Min Kim', Saet-byeul Jo’, Man Kyu Ji, Yeon Kyung Oh*, Han Wook Park’, Sora Kim?, Donghoon
ChoP’, Byung Ha Lee’, Se Hwan Yang’, Young Chul Sung“, Seung-Woo Lee'’

"Department of Life Sciences, Pohang University of Science and Technology, Pohang, Korea

* Division of Integrative Biosciences and Biotechnology, Pohang University of Science and Technology, Pohang, Korea
?NeolmmuneTech, Inc, 2400 Research Blvd, Suite 250, Rockville, USA

“Research Institute, Genexine, Inc, Korea Bio Park, Seongnam, Korea

Interleukine-7 (IL-7), a strong candidate for a novel immunotherapeutic agent, plays important roles in the development and homeostasis
of T lymphocytes. Recombinant IL-7 has shown positive effects in various models by increasing T cells in both mice and humans; however,
the short half-life and stability of recombinant IL-7 has remained a challenge for its clinical application to cancer immunotherapy. Here, we
investigated anti-tumor effects of a long-acting form of recombinant human IL-7 fused with hybrid Fc (rhiL-7-hyFc; Hyleukin-7) in mice. rhiL-
7-hyFc administration in tumor-free mice generated the cytokine-induced CD8" T cell proliferation, which altering CD8" T cell homeostasis
by expanding largely the TCM-phenotype CD8" T cells displaying activation-induced attributes, such as Eomes, Granzyme B, CXCR3, and
IFN-0. When injected into mice with syngeneic tumor graft, rhil-7-hyFc induced anti-tumor activity in a dose-dependent manner. rhil-7-
hyFc dramatically expands CD8" T cells in the periphery and recruits effector CD8' T cells in the tumor, yielding a high CD8" T/Treg cell ratio
in the tumor microenvironment (TME). rhiL-7-hyFc increases Ki-67 and granzyme-B expression but decreases expression levels of immune
checkpoint molecules on CD8" tumor-infiltrating lymphocytes (TILs). Surprisingly, rhil-7-hyFc reduced myeloid-derived suppressor cells
(MDSCs) in the TME, yielding the high CD8" T/MDSC ratio. Collectively, rhil-7-hyFc treatment confers anti-cancer activity by inducing a
"CD8' T cell infiltrated-inflamed-immune favorable” TME. The combination treatment of rhil-7-hyFc with cyclophosphamide and immune
checkpoint blockades showed enhanced anti-tumor efficacy in an advanced tumor model. Furthermore, we found that the anti-tumor
activity of rhil-7-hyFc was achieved under lymphopenic conditions by normalizing CD8" T cell homeostasis. In sum, rhiL-7-hyFc generates
an effective anti-tumor response through reconstructing CD8" T lymphocytes; this activity was highly enhanced by combination therapies
with the chemotherapeutics and immune checkpoint blockades. Our data suggests that rhil-7-hyFc can be applied to various cancer
immunotherapy regimens as a monotherapy or in combination partner with conventional and other immunotherapies.
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Towards next-generation CAR-T cell therapy for cancer

Chan Hyuk Kim

KAIST, Korea

Due to its ability to recognize antigens in an MHC-independent manner, T cells that are engineered to express chimeric antigen receptor
(CAR) can be a viable option for the tumors with low mutational burden. Indeed, the second-generation CD19-targeting CAR-T cells with
an engineered signaling domain demonstrated unprecedented anti-leukemic responses in patients with refractory B-cell cancer, and
became the first approved gene therapy for cancer last year. In light of their clinical success, there has been an explosion of interest in
CAR-T cells for cancer immunotherapy. However, the inability to control the activity of this potent live drug has resulted in severe treatment
related toxicities and the constraint in targeting more than one antigen have limited its general application. Furthermore, various immune-
suppressive mechanisms present in the tumor microenvironment often severely limits the anti-tumor activity of CAR-T cells against solid
tumors, posing a major obstacle for more widespread application of this innovative therapy. In this talk, | will discuss our recent research
efforts focusing on addressing these limitations of current CAR-T therapy.
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Immunotherapeutics in blood disease: Cytotoxic T lymphocyte therapy

Hyewon Lee

National Cancer Center, Korea

Clinical application of the immune system against cancer cells has been revolutionally increased. The first practical use of immune cells
in the management of cancer was an allogeneic hematopoietic stem cell transplantation (HSCT) with a graft-versus-tumor (GVT) effect
by donor T cells. More recently, increasing number of immunotherapies such as adoptive T cell therapies, immune checkpoint inhibitors,
cancer vaccinations, and chimeric antigen receptor (CAR) T cells are emerging both in hematology and oncology. Adoptive T cell therapy
refers to the administration of tumor antigen-reactive T cells which can detect tumor cells and induce their cell-death. Cytotoxic T cell
therapy is a special form of adoptive cell therapies and it has been a promising treatment strategy for various hematologic diseases,
especially in Epstein-Barr virus (EBV)-associated diseases. However, responses may be variable and often not durable according to affecting
factors such as the type of target antigens, quality of T cell products, underlying hematologic diseases and the patient’s immune status.
Engineered T cells may be more potent against tumor than non-engineered T cells, but associated with increased toxicities. To optimize
adoptive T cell therapy, careful selection of target antigens and defining immunologically sensitive patient subgroups is imperative. Recent
technical advances in immune genomics and proteomics may helpful when designing optimal T cell therapies. Here, we will review
the latest research in the field of non-engineered, adoptive cytotoxic T cells in therapy of hematologic malignancies. Efforts to optimize
adoptive immunotherapy and to overcome resistance to immunotherapy will also be discussed.
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Immune checkpoint inhibitor in lymphoma

Yoon Seok Choi

Chungnam National University College of Medicine, Korea

Lymphoma is a clonal disorder of lymphocytes that can typically infiltrate the sites of disease, including the secondary lymphoid organs,
bone marrow and extranodal sites. In addition to the presence of malignant lymphocytes, many immune cells are also observed within the
tumor microenvironment. Recent works have documented the cellular and molecular mechanism underlying the suppressed anti-tumor
immune response in the lymphoma microenvironment and have developed the therapeutic strategies to overcome such impairment
in eradicating tumor cells. In fact, trials of monoclonal antibody drugs blocking immune checkpoint receptors that downregulate T cell
function have achieved noteworthy clinical benefit in several types of malignant lymphoma.

Of note, anti-programmed death-1 (PD-1) antibody monotherapy has been effective and safe in patients with relapsedy/refractory Hodgkin
lymphoma, with more than two third of patients experiencing an objective response of impressive duration. The responsiveness to the
treatment is associated with expression of programmed death ligand 1 (PD-L1) on tumor cells resulting from genetic alteration if the PD-
L1/PD-L2 locus on chromosome 9p24.1. Asimmune checkpoint inhibitors have been actively studied also in the treatment of non-Hodgkin
lymphoma, the clinical benefit has been reported in several subtypes, including primary mediastinal large B-cell lymphoma. However,
response rates reported from the study of immune checkpoint inhibitor monotherapy in hematologic malignancies are not satisfactory.
In addition to the clinical data of the overall treatment outcome and safety in the prospective clinical trials, therefore, the current studies of
immune checkpoint inhibitors are also focusing on the biomarkers that predict who will get benefit from the treatment. Also, to maximize
the efficacy outcome of immune checkpoint inhibitor, combination approaches have been also actively studied by adding cytotoxic
agents or other immune checkpoint modulating agents.

In this presentation, the recent results reported from the clinical trials in the treatment of lymphoid malignancies will be briefly introduced.
Current status of efforts to improve the clinical outcomes of immune checkpoint modulation will be also discussed in terms of biomarker
development and combination approaches.
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Understanding angioimmunoblastic T-cell lymphoma:
From genomics to animal pathology

Jaesang Kim

Department of Life Science, Ewha Womans University, Korea

Angioimmunoblastic T-cell lymphoma (AITL) is a rare and distinct subtype of peripheral T-cell lymphoma, specifically of follicular helper T (Tfh)
cells, mostly affecting elderly people in their 6th and 7th decades. AITL is marked by a high rate of lymphadenopathy, hepatosplenomegaly
and bone marrow involvement; hypergammaglobulinemia, hemolytic anemia and skin rash are also observed although less frequently.
The 5-year overall survival is only 33%, indicative of the aggressive nature of AITL and lack of effective therapy currently. We have previously
reported that a missense mutation in RHOA encoding p.Gly17Val occurs frequently in AITL indicating that this is a “driver” oncogenic
mutation. We now describe a murine model which expresses the human RHOA mutant gene product in a T-cell specific manner and
develops AlTl-like symptoms. Most transgenic mice feature with latency one or two enlarged lymph nodes characterized by aberrant
lymph node architecture, extensive lymphocytic infiltration, extrafollicular meshwork of follicular dendritic cells and arborized endothelial
venules characteristic of AITL. We also provide evidence for expansion of B-cells leading to hypergammaglobulinemia and the presence of
dominant T cell clonal populations. Transcriptomic profiling revealed that the gene expression pattern within affected lymph nodes of the
mice most points to expansion of Tfh cells and closely simulates that of AITL patients with the identical p.Gly17Val mutation. The murine
model should therefore be useful in dissecting pathogenesis of AITL at the molecular level particularly for the cases with the p.Gly17Val
mutation.
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Genomic pathogenesis of Epstein-Barr Virus (EBV)-induced diffuse
large B cell ymphoma

Sung-Yup Cho

Seoul National University College of Medicine, Korea

Epstein-Barr virus (EBV)-positive diffuse large B cell lymphomas (EBV*-DLBLs) tend to occur in immune com promised patients, such as the
elderly or those undergoing solid organ transplantation. The pathogenesis and genomic characteristics of EBV'-DLBLS are largely unknown
because of the limited availability of human samples and lack of experimental animal models. We observed the development of 25 human
EBV'"-DLBLs during the engraftment of gastric adenocarcinomas into immune deficient mice. An integrated genomic analysis of the
human-derived EBV™-DLBLs revealed enrichment of mutations in Rho pathway genes, including RHPN2, and Rho pathway transcriptomic
activation. Targeting the Rho pathway using a ROCK inhibitor, fasudil, markedly decreased tumor growth in EBV™-DLBL patient-derived
xenograft (PDX) models. Thus, alterations in the Rho pathway appear to contribute to EBV-induced lymphomagenesis in immune
suppressed environments.
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Current status of precision hematology

Young-Uk Cho

University of Ulsan College of Medicine, Korea

The diverse genetic characteristics of hematologic malignancies have been critical for defining genetic biomarkers that classifying
disease subtype of both myeloid and lymphoid malignancies. Many of these characteristics are now incorporated into the revised WHO
classification for diagnostic assessment. From a hemopathologist's point of view, it is most important that we diagnose the disease
correctly based on WHO-defined criteria. However, there are a number of geneticabnormalities that are not routinely evaluated in clinical
laboratories using standard technique but can be defined as specific disease entities due to their relevance to prognosis and/or potential
therapeutic implication. As the number of these changes increases, massively parallel sequencing has replaced conventional methods over
the last decade due to its comprehensiveness and high throughput, and finally integrated into clinical services in Korea.

In this talk, | have focused on genetic changes essential to establishing a diagnosis of hematologic malignancies and/or determining
standard clinical care. New examples of genomic lesions identified in ongoing studies and their clinical relevance will also be reviewed.
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Clinical application of personalized medicine for AML

Joon-ho Moon

Kyungpook National University Hospital, Korea

Survival rates have improved for patients with acute myeloid leukemia (AML) over the past thirty years, despite the lack of major
improvements in AML therapy, often attributed to improvements in supportive care. Outcomes are still suboptimal and it may be a
consequence of our insufficient understanding of the biology of AML

Over the past decade, the advances in genetic sequencing technology and interpretation have revolutionized our understanding of the
molecular events leading to AML. This molecular information allows for improved classification of AML, a better understanding of the
molecular mechanisms that underlie the development of leukemia, an expanded ability to monitor for minimal residual disease, and also
presents an opportunity to find aberrant molecular targets. This information now has progress on the targeted therapies from typical
intensive AML treatment remaining the 40-year-old cytotoxic combinations.

In this talk, recent progress on the classification of AML, high sensitive measurements of minimal residual disease, and recent progress
targeted therapy to patient-specific somatic mutations will be discussed.
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Monoclonal antibodies in the treatment of multiple myeloma

Francesca Maria Gay

AOU Citta della Salute e della Scienza, Italy

Monoclonal Antibodies (MoABs) directed against plasmacell antigents have been recently included in the treatment armamentarium
against multiple myeloma (MM). These include MoAbs against CD38 and against SLAMF7. Anti-CD38 MoABs (daratumumab, isatuximab,
TAK-079, and MOR202) have pleiotropic mechanism of action: Fc-dependent immune effector mechanisms such as complement-
dependent cytotoxicity (CDC), antibody- dependent cellular cytotoxicity (ADCP) and antibody-dependent cellular phagocytosis (ADCP);
they also eliminate immune suppressor cells such as regulatory T cells and myeloid-derived suppressor cells. Anti-SLAMF7 MoAB
elotuzumab activates NK cells and has direct anti-MM effect inducing ADCC. Both Daratumumab and Elotuzumab have synergistic activity
with immunomodulatory drugs (IMIDs). Daratumumab plus lenalidomide-dexamethasone (DRd) improved progression-free survival (PFS)
over lenalidomide-dexamethasone (Rd) in the relapse setting; Daratumumab plus bortezomib-dexamethasone (DVd) also improved PFS
vs bortezomib-dexamethasone (Vd). Both DRd and DVd have been now approved by EMA and FDA as treatment options for relapsed-
refractory MM. Daratumumab proved to be effective also has single agent in heavily pretreated patients, and other combination with
second generation proteasome inhibitor Carfizomib and second generation IMID pomalidomide are under evaluation in clinical trials.
More recently Daratumumab combinations proved to be superior to current standards of care also in the upfront setting: Daratumumab-
bortezomib-melphalan prednisone (DVMP) and daratumumab-Rd were superior to VMP and Rd in randomized phase Il studies. Isatuximab
is also currently under evaluation in several trials in the upfront and relapse setting. Elotuzumb plus Rd (ERd) showed improved PFS vs Rd,
and is another option approved by EMA and FDA at relapse. Elotuzumab plus pomalidomide-dexamethasone also improved PFS in a phase
I trial in comparison with pomalidomide-dexamethasone.

Other monoclonal antibodies with a different mechanism of action are currently under development in the relapse setting. These include
antibody drug conjugates directed anti- B cell maturation antigen (BCMA) (GSK2857916 conjugated with monomethy! auristatin-F) and bi-
specific MoAbs (AMG-420).



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING
March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

JS03-2

Treatment for advanced multiple myeloma in Korea

Chang-Ki Min

College of Medicine, The Catholic University of Korea, Korea

The use of the proteasome inhibitor (PI), bortezomib and immunomodulator (IMiD), thalidomide or lenalidomide for the treatment of
multiple myeloma (MM) has contributed to significant improvements in patient outcomes over the last 2 decades. Bortezomib and
2" generation IMID lenalidomide form the backbone of many preferred regimens in the frontline or relapsed settings, and they have
contributed to a doubling in the average life expectancy for MM patients. However, despite these novel therapies, MM remains an incurable
disease, and resistance to both agents is increasingly on the rise. Several phase 2 and phase 3 trials have demonstrated the efficacy of
approved agents for the patients who failed bortezomib and lenalidomide treatment. IMiD pomalidomide, the histone deacetylase
inhibitor panobinostat and the Pls carfilzomib and ixazomib, as well as the monoclonal antibodies daratumumab and elotuzumab, and
new classes of agents in early-stage development may add to the treatment strategies available for patients with advanced MM. With
each drug with differing mechanisms of action and efficacy and safety profiles, it can be difficult for physicians to decide upon the most
appropriate agent to use. While there is no standard treatment for these patients, improving the outcomes of patients in this setting
represents a significant clinical challenge, and is an area of intense research focus.

In Korea, carfilzomib and dexamethasone (Kd) and pomalidomide and dexamethasone with or without cyclophosphamide (Pd or PCd)
are options for treatment of double failed MM. Daratumumab is indicated as a single agent. In preliminary analyses including Korean MM
patients, significant differences in terms of overall response, progression-free survival or overall survival were not observed between Kd and
Pd/PCd regimens. Acceptable outcomes of daratumumab monotherapy on advanced MM patients were also observed despite relatively
frequent infectious adverse events. Investigations are underway on the latest treatment experiences for Korean patients using KMMWP
registry and the results will be provided.
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Experimental therapy except monoclonal antibodies

Francesca Gay

Myeloma Unit, Ematologia 1, AOU Citta della Salute e della Scienza, Universita di Torino, Italy

In the last two decades, several new agents have been introduced in the treatment of multiple myeloma (MM) patients. Proteasome
inhibitors (Pls) and immunomodulatory drugs (IMIDs) were the first drugs that proved to be able to significantly improve progression-
free survival (PFS) and overall survival (OS). For many years, bortezomib-dexamethasone (Vd) and lenalidomide-dexamethasone (Rd),
followed by pomalidomide-dexamethasone (Pd), have been the cornerstones of the treatment of relapsed/refractory MM. In recent times,
second generation Pls (carfilzomib and ixazomib) have been combined with lenalidomide in the relapsed setting: Carfilzomib plus Rd
(KRd) significantly improved PFS and OS vs Rd alone; ixazomib plus Rd (IRd) significantly improved PFS. Carfilzomib plus dexamethasone
(Kd) significantly improved PFS and OS vs Vd. The combination of Pd plus bortezomib has been also evaluated in an early relapse setting,
showing an improved PFS in comparison with Vd. Most of the treatment recommendations for relapsing MM patients suggest using these
novel combos in the early phases of the disease (first and second relapse). The major challenge for clinicians will be how to choose the best
option for each patient, in order to maximize the efficacy and minimize toxicities and costs, in the context of the several options available
including monoclonal antibodies. Newer agents, with a different mechanism of actions, have shown their efficacy as single drugs in later
lines of therapy, in patients heavily pretreated. These agents include novel alkylating agents (melflufen), bcl2 inhibitor (venetoclax), and
selective inhibitor of nuclear export (selinexor). The efficacy and safety in heavily pretreated patients provide the rationale to combine these
drugs with backbone treatments and to move these combinations in the early-line setting. In the treatment scenario with drugs that target
a single mechanism of the tumor cell, the identification of biomarkers that can predict tumor response is extremely important. For instance
venetoclax showed a marked activity as single agent in patients harboring t(11;14)and in patients with high-bcl2 levels in combination
with bortezomib. Another field of development, besides monoclonal antibodies, are CAR-T cells, currently under evaluation in the heavily
pretreated setting, with promising preliminary results.
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Clinical outcomes of cytogenetic high-risk multiple myeloma in Korea

Kihyun Kim'; Jin Seok Kim?; Sung-Soo Yoon’; Misun Park®; Yunji Hwang’; Yee-Shin Choo’; Hyeon Woo Yim® Chang-Ki Min®Korean Mul-
tiple Myeloma Working Party

'Division of Hematology-Oncology, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
’ Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

*Hematology & Medical Oncology, Department of Internal Medicine, Seoul National University Hospital, Seoul, Korea

“Clinical Research Coordinating Center, Catholic Medical Center, Seoul, Korea

® Amgen Korea, Seoul, Korea

® Department of Hematology, Seoul St. Mary's Hematology Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Introduction of novel agents including proteasome inhibitors, immune modulating drugs and monoclonal antibodies improved the sur-
vival of multiple myelomas. However the outcome of high risk myeloma is still poor. The International Myeloma Working Group consensus
recently updated the definition for high-risk multiple myeloma based on cytogenetic abnormalities. Novel therapeutic agents and changes
in insurance policies were introduced in recent years in Korea: however, the clinical courses and prognosis in cytogenetic high-risk multi-
ple myeloma patients in Korea have not reported according to the change of the treatment. We evaluated clinical outcomes in patients
with FISH confirmed status for at least one of the three cytogenetic abnormality types [t(4;14), t(14;16) and del(17p)]. We used the Korean
Myeloma Registry, the web-based multicenter patient registry system established by the Korean Multiple Myeloma Working Party. In the
extracted sub-dataset including 448 patients Detailed analysis of the data will be presented at the conference and will be compared with
data from other multicenter trials from other countries. Further research of high-risk multiple myeloma is warranted, which might provide a
better understanding therapy options and improve survival.

Keyword:
Multiple Myeloma, Cytogenetic Abnormality, High-Risk Patients, Korean Myeloma Registry
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Europe’s experience of treatment-free remission in CML

Susanne Saul3ele

University of Mannheim, Germany

With the introduction of tyrosine kinase inhibitors (TKI) to the treatment of chronic myeloid leukemia (CML), the disease has changed
from a fatal one to a chronic disease in the majority of patients. The life expectancy of patients with CML receiving TKI treatment is nearly
comparable now to that of the general population. A significant proportion of patients with CML in chronic phase achieve a deep
molecular response (DMR) determined via BCR-ABL1 transcript measurement including BCR-ABL1 levels of 0.01% on the international
scale (IS) or deeper. Treatment strategies not only comprise overall survival anymore but achievement of DMR with even the possibility
of a successful attempt to stop therapy (treatment-free remission, TFR). The first prospective proof of concept for stopping TKI was the
Stop Imatinib (STIM1) trial where 38 % of the patients maintained a molecular remission (in this study defined as undetectable BCR-ABL1
transcripts) after five years of imatinib discontinuation. Since then multiple trials were conducted or are still ongoing. Each of these trials
used different entry criteria and different triggers for restarting the TKI treatment. Meanwhile, loss of major molecular remission (MMR)
is accepted as a trigger for restarting therapy. TFR rates within all TKI stopping studies were between 38% and 60% after 12 months with
about 80-90% of patients losing molecular response within the first 6 months thereby confirming data of the STIM trial.

On the basis of the results of the diverse stopping trials several CML management recommendations have included TFR as a possible
treatment option under special conditions. In addition, the prescribing information of nilotinib has detailed when to stop nilotinib in CML
patients on the basis of the nilotinib stopping trials ENEStop and ENESTfreedom.

However, it is estimated that only 20% of CML patients can be off treatment in the long run.

The fact that around 50% of patients going into a TFR approach fail to stop the TKI treatment is not satisfying. There is a need for better
identification of patients who can successfully stop therapy on the one hand, but also to guide patients from the time of diagnosis to a TFR
approach.

The search for prognostic markers is absolutely important. Within all studies prognostic analysis were performed. Mostly TKI duration
was important in prediction of a successful TFR. In the EURO-SKI trial, main prognostic marker was the duration of DMR before stopping
treatment besides TKI duration and interferon pre-treatment. A steady increase in TFR success per year in DMR before stopping could be
detected.

On a biological background it seems that two major mechanisms for unsuccessful TFR are important: the leukemic stem cell and the
immune surveillance of the CML disease.

A primary goal in CML management is to better guide patients on their therapeutic journey towards the goal of performing a TFR attempt.
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Korea's experience of treatment-free remission in CML

Hawk Kim

Gachon University College of Medicine, Korea

The ultimate goal of treatment in chronic myeloid leukemia (CML) is getting normal survival without any harmful effect of the treatment.
More hopeful goal is restoring normal life without CML. Curing CML can be achieved only by allogeneic hematopoietic cell transplantation
(alloHCT). However, alloHCT is not desirable treatment option in these tyrosine kinase inhibitors (TKIs) era not only because of high
mortality but also because of high morbidity. Treatment-free remission (TFR) by TKIs is an emerging alternative of alloHCT. More and more
data reveals that TFR can be performed as a real-practice although current recommendations guided TFR under strict clinical trial settings.
We will review the cost-effectiveness of various TKIs under consideration of TFR possibility and Korean CML physicians’ current concept and
persepectives on TFR in real-practice. Also we will review the Korean TFR data.

93




94

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

JS04-3

TKl-related cardiovascular toxicities in Europe

Susanne Saul3ele

Universittatatsmedizin Mannheim, Germany

Chronic myeloid leukemia (CML) is a model for cancer disease due to the fact that a unique translocation determines the disease. With the
introduction of tyrosine kinase inhibitors (TKI) to treatment, the disease has changed from a fatal one to a chronic disease in the majority
of patients. The life expectancy of patients with CML receiving TKI treatment is nearly comparable now to that of the general population.
A significant proportion of patients with CML in chronic phase achieve a deep molecular response determined via BCR-ABLT transcript
levels measured with real-time quantitative polymerase chain reaction (RQ-PCR) to evaluate residual disease.Treatment strategies not only
comprise overall survival anymore but achievement of deep molecular remission (DMR) with even the possibility of successful attempt to
stop therapy (treatment-free remission, TFR). However, most reports on treatment in CML focus on efficacy. In contrast, adverse events (AEs)
are often reported as infrequent, and manageable, but they are increasingly important as therapy is lifelong and multiple TKIs are available.
For this reason, it is important to understand, manage and prevent adverse events also not to jeopardize the achievemnt of treatment
goals. In this context, attention must be given to comorbidities and drug interactions. Especially cardiovascular toxicities which came up
with the introduction of 2nd generation TK, are of great importance as they can hamper outcome in CML patients. The lecture will discuss
actual data and results of CML studies with the focus on cardiovascular toxicities.
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Long-term safety of tyrosine kinase inhibitors in chronic myeloid leukemia patients

Jee Hyun Kong

Yonsei University College of Medicine, Korea

Tyrosine kinase inhibitors (TKIs) have revolutionized the treatment and outcomes of chronic myeloid leukemia (CML), changing it from
a life-threatening disease to one with life expectancies similar to the general population. Although these treatments have dramatically
changed the natural course of CML, they may result in cardiovascular and/or metabolic complications. Now, to avoid these long-term
complications, the focus of treatment has shifted to TKI discontinuation.

Here, we will review the long-term complication of currently available TKls, and present incidence of long-term complication of TKls in
Korean CML patients using National Health Information Database.
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Treatment of Philadelphia chromosome positive acute lymphoblastic leukemia
- Korean perspectives

Young Rok Do

Keimyung University Dongsan Medical Center, Korea

Around 1,300 case of ALL case developed in Korea in a year. Most cases of ALL occur in children, but most deaths from ALL (about 4 out
of 5) occur in adults. Children may do better than adults because of differences in the nature of childhood and adult ALL, differences in
treatment, or some combination of these. About 20-30% of adult ALL case has Philadelphia chromosome, this could explain the poor
outcome of adult ALL. The incorporation of tyrosine kinase inhibitors (TKIs) into the frontline treatment regimens has demonstrated
significant improvements in complete remission (CR) and long-term survival rates in adults with Ph-positive ALL. Unfortunately, substantial
portion of patient succumb to death because of disease progression. Therefore, an improved strategy to induce more effective leukemic
cell clearance is needed. There is unmet needs in how to best treat Ph-positive ALL. In this session, speakers from Asian countries(Taiwan,
Malaysia) will talk about current treatment strategy for their country’s adult ALL treatment. | will briefly review current adult Ph-positive
ALL induction with TKI, consolidation treatment and maintenance in Korea. Recently, adult Korean hematologists are more interested
in prognostic significance of minimal residual disease (MRD) and trying to set up MRD monitoring. Some new agents in relapsed and
refractory setting will be available in the near future in Korea.
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Hematopoietic stem cell transplantation for adult acute lymphoblastic leukemia
in Taiwan - on behalf of TSBMT

Tran-Der Tan

Hematology and Medical Oncology, Koo Foundation Sun Yat-Sen Cancer Center, Taipei, Taiwan

Background: Acute lymphoblast leukemia in adult has relative inferior response to chemotherapy and more easier to relapse as compared
in children. Therefore, after induction chemotherapy, especially in first complete remission, high dose chemotherapy plus allogeneic stem
cell transplantation is the curative treatment for adult patients. For induction failure or relapsed refractory patients, HDC/Allo-SCT is also an
option of salvage treatment.

Method: This is a retrospectively study from the data base of Taiwan Society of Blood and Marrow Transplant Registry, collected patients
between June 1995 and September 2017. We investigated a variety of immunophenotypes, specific cytogenetics, types of transplant, and
overall survival in our patients cohort. We also investigated the outcome of limited patients to undergo second transplant.

Result: We totally have 526 patients in our cohort, including 13 (2.4%) patients with hyperdiplod cytogenetic, 93 (17.7%) with t(9; 22) [Ph(+)],
9 (1.7%) with t(4; 11), 67 (12.7%) with complex cytogenetic (>3 abnormalities), 71 (13.59%) with other cytogenetic abnormalities, 188 (35.7%)
with normal cytogenetic, and 85 (16.2%) were unknown of cytogenetics. Fifty patients had extramedullary involvement including 25 (4.75%)
had mediastinal tumor, 24 (4.56%) had leptomeningeal involvement, 1 (0.19%) had testis involvement, and none had brain parenchymal
involvement.

Conclusion: We will present overall survival of these 526 patients in our cohort and compare the outcome of Ph(+) versus Ph(-) paients
and in different pre-transplant disease status (CR1, CR2 and beyond, induction failure, or relapsed refractory) and the limited patients
undergoing second allogeneic stem cell transplantation.
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AS01-3

Adult ALL in Malaysia

Sen MuiTan

Hospital Ampang, Malaysia

Background: Acute lymphoblastic leukaemia (ALL) represents an uncommon and devastating malignancy among adult patients. Various
treatment protocols comprise multi-agent chemotherapy with stem cell transplantation for eligible candidates remain the core of
management for this group of patients. Over the years, advancement in novel targeted agents and immunotherapies have significantly
created a paradigm shift in the treatment outcomes. Similarly, various laboratory methods have been innovated for more accurate
diagnosis and better treatment response assessment. Here, we aimed to investigate the treatment outcome of our adult ALL patients in the
tertiary national referral centre.

Materials and Methods: Patients were identified through our centre registry and data was retrospectively collected for all adolescent and
adult ALL patients (> 12 years) presented to us from 2006 till 2018.

Results: A total of 402 ALL patients with a median age of 30 years were identified, of which more than 2/3 were B lineage ALL (83%) as
opposed to T lineage ALL (17%), with males preponderance (57%), Our patients mainly were Malays (58.2%) follow by Chinese (27.1%),
and Indian (12.4%) in accordance with our nation ethnic group distribution. About half of the population fell into the high risk group (49%)
and one quarter of our B-ALL patients have Ph+ chromosome (25%). Ninety four percent of patients received induction chemotherapy
with induction death of 8.6%. The German study group protocols (GMALL) are the most frequent used in our centre for B-ALL as compared
to hyper-CVAD or BFM protocol for T-ALL. TKI in combination with hyper-CVAD regimen is routine for Ph+ ALL. The overall remission post
induction was 86.5% but such remission was not sustained with a relapse rate of 34.5%. About one third of our patients (28.4%) proceeded
to allogeneic stem cell transplantation (alloSCT). In the last 2 years, we have some patients received Blinatumumab to deepen the remission
prior alloSCT or salvaged with CAR-T cell therapy after relapse post alloSCT. The overall survival (OS) for all assessable patients was poor
with 34.1% at 2 years and 26.7% at 3 years respectively. The event free survival (EFS) was 26.6% at 2 years and 21% at 3 years respectively.
The main cause for such dismal outcome was disease relapse and progression (68%). In general, intensive chemotherapy follow by
alloSCT improved overall response significantly; with 3 years OS of 53% among transplant candidate versus 12.3% for non alloSCT patients
respectively. For the last few years, our centre also have embarked in evaluating treatment response according to minimal residual disease
(MRD) by flow cytometry analysis as supplement to the routine bone marrow study for better treatment decision. Such measure enable us
to better select our alloSCT candidates and significantly improved in the transplant outcomes whereby the 3 years OS from 2012-2018 was
57.7% versus 44.6% from 2006-2011 respectively in addition to the availability of TKl and better supportive care and in general.

Conclusion: Majority of our adult ALL patients fell into the high-risk group that warrant further investigations to look for any genetic
predisposition as more novel targeted agents and immunotherapies are available Better treatment outcome could be achieved with
improvement in patient’s awareness and treatment adherence. Simultaneously, advancement in laboratory aspects in term of monitoring
MRD might guide us in tailoring treatment decisions and further improve the outcome as a whole.
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CML in Philippines

Priscilla B. Caguioa

University of Santo Tomas Hospital, St. Luke's Medical Center, Philippines

Leukemia is the 8th most common cancer in the Philippines (Globocan 2017). These data encompasses all leukemias including chronic
Myelogenous leukemia. Imatinib is the first line tyrosine kinase inhibitor still widely used in the Philippines. Imatinib and Nilotinib availability
to patients are made possible by the support of Novartis Pharmaceutical and it's Foundation. Most CML patients are seen in the tertiary
Hospitals in the cities, mostly in the National Capital Region. Most patients present without symptoms but with elevated white blood cell
count and splenomegaly, anemia is mild to moderate, platelet count is normal or increased. Bone marrow aspiration and biopsy is routinely
done and sent for cytogenetics, flow cytometry, fluorescent-in-situ hybridization (FISH) for BCR-ABL. Peripheral blood is also sent for FISH.
Cytogenetic studies are done only in one Center while FISH is done in a few Tertiary Hospitals in Metropolitan Manila. Molecular monitoring
using the NCCN guidelines and Leukiemia Net is usually followed, the method is the real time quantitative reverse transcription polymerase
chain reaction. This is ideally done every 3 months but because of the prohibitive amount, patients are able to do it every 6 months or once
ayear. In cases of resistance to the first line treatment, mutation analysis is unavailable in the Philippines. For the occasional patient who can
afford to send specimens to other countries like Singapore, Hongkong or the United States for testing before shifting to a new regimen. For
most patients with unknown mutation analysis the dose of Imatinib is just escalated or switched to Nilotinib. Dasatinib, Bosutinib, Ponatinib,
Radotinib, Homoharringtonine are not approved by the Philippine FDA and not available. There some patients who take these new drugs
procured from abroad. For those who have sustained molecular remission, there are a few who have stopped TKI's and remained in CR.
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AS02-2

Outcome of allogeneic hematopoietic stem cell transplantation for
SAA and PNH at Vietnam national institute of
haematology and blood transfusion

Binh Thi Thanh Vo, Nguyen Ba Khanh, Nguyen Vu Bao Anh, Nguyen Thi Nhung,
Do ThiVan Hong, Nguyen Manh Linh, Tran Ngoc Que, Bach Quoc Khanh

Viet Nam National Institute of Hematology and Blood Transfusion, Vietnam

Objective: Allogeneic stem cell transplantation (SCT) remains the best curative option for patients with benign hematologic disorders,
including SAA and PNH. We summarized our results for benign hematologic conditions and suggest recommendations for doing in our
condition.

Patients: A total of 42 patients (median age of 23.7 + 10.2 years, range 5-42 years old) with severe aplastic anemia (n=32), PNH (n=7) or
SAA/PNH (n=3) have undergone allogeneic SCT between November 2010 and Nov 2018 at the NIHBT in Hanoi, Vietnam. All most patients
were transplanted from peripheral blood stem cell (PBSC) (n=37), only 2 patients from unrelated cord blood (UCB), one case received
bone marrow grafts; one patient combined related cord blood and bone marrow stem cell (BMSC) and the last case was haploidentical
and unrelated CB transplant. There was one graft rejection SAA patient who was did success the 2nd transplant from the same donor. The
conditioning regimens consited of Cy/Flu/+/-hATG in 41 patients and cyclophosphamide post transplant in one haploidentical transplant
patient. Regarding the GVHD prophylaxis, all most patients were used CSA and short course of MTX, only one haploidentical patient was
given Tacrolimus and MMF.

Results: The incidence of engraftment at day 30 was 92.9%. The estimated 3-year overall survival (OS) and disease-free survival (DFS)
were 76.6% and 72.1% respectively. Acute graft-versus-host disease (GVHD) of grade I-Il occurred in 21.4% and chronic GVHD in 30.9%.
CMV reactivation was observed in 30.3% of patients. The incidence of one hundred days post transplant related mortality was 7.1%. The
incidence of one-year mortality was 14.2%.

Conclusions: Based on these results, we recognized that allogeneic hematopoietic stem cell transplantation for patients with severe aplastic
anemia and PNH is an effective and safe treatment method if they had HLA matched sibling donor. Haplo-cord transplant represents a
promising approach for SAA and PNH patients who lacked an HLA-identical related donor or unrelated donors.

Keywords: Hematopoietic Stem-Cell Transplantation, Non-malignant Diseases, Severe Alpalstic Anemia, PNH, Matched Sibling Donor, Cord
Blood Transplantation
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Hemoglobinopathy in Thailand

Duantida Songdej

Faculty of Medicine Ramathibodi Hospital, Mahidol University, Thailand

Thalassemia is @ major public health problem in Thailand. Overall carrier rate is approximately 30-40% throughout the country. These
comprise 20-30% of deletional a-, 1-8% of -, 3-9% of B~ and 10-50% of HbE-thalassemia carriers. Despite decreasing numbers of affected
patients, owing to a national policy for pre-natal screening of severe diseases, up to 4,000 patients were born each year. The majority of
these patients being B-thalassemia/HbE, and the remaining being homozygous (3-thalassemia and HbBart's hydrops fetalis syndrome. The
vast majority of the patients received standard care, including regular blood transfusion, iron chelation and folic acid supplementation, all of
which are sponsored by the national health coverage.

Hematopoietic stem cell transplantation (HSCT) were first performed in Thailand for a cure of thalassemia since 1988 and the outcomes
have been continuously improved. In 2014, our group from Ramathibodi Hospital reported a novel reduce-toxicity conditioning regimen
(RTC) for HSCT in a group with very high risk thalassemia, including age > 10 years with hepatomegaly, who underwent matched-related
and unrelated donor (MRD & MUD) HSCT. The results showed thalassemia-free survival (TFS) of 93% (n=22), which was comparable
to the remaining patients receiving myeloablative conditioning regimen (n=76). Recently, we also initiated haploidentical HSCT for
thalassemia, whose MRD and MUD were not available. Integration of pre-transplant immunosuppression, RTC and post-transplantation
cyclophosphamide resulted in a 3-year TFS of 95% (n=78). Viral hemorrhagic cystitis being the most common complication, accounting for
30% of the patients.

Although the outcomes of HSCT for a cure of thalassemia has been improved, only approaching 400 patients have undergone HSCT
nationwide. This resulted from limitation of resources and donors. Therefore, regular transfusion and iron chelation remain the mainstay
of treatment for thalassemia in Thailand. The best clinical practice will not only promote growth and quality of life for patients with
thalassemia, but will also prepare them for the best results of upcoming curative therapies available in the future.
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AS03-1

Developing strategies to improve efficacy and safety of
chimeric antigen receptor cell therapy

Kyung-Nam Koh

University of Ulsan College of Medicine, Korea

For decades, cancers have been treated with standard treatments, including surgery, radiation, and chemotherapy. However, patients
with refractory or recurrent cancers require novel therapeutic modalities. Immunotherapy, an emerging therapeutic option, can harness
the components of immune system to fight disease. It represents the future of cancer treatment and its efficacy has been shown even in
aggressive types of cancer.

Recent technological advances have made it possible to efficiently transduce transgenes in immune effector cells such as T and NK cells,
allowing them to be redirected to target tumor antigens. Genetic engineering of T or NK cells to be armed with chimeric antigen receptors
(CARs) have been shown to successfully redirect the specificity of those cells against tumor cells.

Studies on treatment with CAR T or NK cells are growing rapidly. Currently, most clinical success has been achieved using CAR-T cells,
especially for hematological malignancies. In 2017, two CD19 CAR T-cell therapies were approved by the FDA, one for the treatments of
children with ALL, and the other for adults with advanced lymphoma. However, CAR —T-cell therapy has several limitations such as severe
cytokine release syndrome, prolonged in-vivo persistence, and relapse due to target antigen loss, and the hassle of producing patient-
specific products. Therefore, strategies to improve the efficacy and safety of CAR T-cell therapy are required.

Another target antigens have been studied to develop an approach to prevent and treat CD19-loss escapes in ALL. The interleukin-3
receptor a chain (CD123) is one such antigen that is highly expressed on myeloid and B-cell leukemia cells. Thus, CAR therapy targeting
(D123 can be a potential alternative approach to treat CD19-loss relapse. In addition, dual CD19 and CD123 targeting CAR-T cell therapy is
expected to further enhance the efficacy of CAR-T cell therapy to prevent antigen-loss relapse.

A potential strategy to improve the safety of CAR cell therapy is to use another immune effector cells such as NK cells, other than T cells. NK
cells are potential effector cells in cell-based cancer immunotherapy. Human primary NK cells and the NK cell lines have been successfully
transduced to express CARs against cancer cells in several pre-clinical trials. NK cells have several advantages as effector cells to carry CARs.
First, CAR NK cells might be safer than CART cells in clinical use. Second, NK cells can spontaneously kill tumors by recognizing diverse
ligands via a variety of activating receptors such as CD16, NKG2D, and NKp30, in addition to killing target cells through a CAR specific
mechanism. Third, NK cells have no risk of GVHD, so there is an opportunity to produce ‘off-the-shelf"products.

This lecture will review the recent effort to develop strategies to improve efficacy and safety of CAR cell therapy.
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New insights into poor hematopoietic reconstitution after allo-HSCT

Yuan Kong

Peking University People’s Hospital, China

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is an effective treatment for malignant hematopoietic diseases. Although
most patients achieve rapid and stable hematopoietic recovery after allo-HSCT, poor hematopoietic reconstitution, including poor
graftfunction (PGF) and prolonged isolated thrombocytopenia(PT), remains a life-threatening complication after allo-HSCT.

In particular, with the increasing use of haploidenticalallo-HSCT (haplo-HSCT) in the past ten years, PGF and PT have become growing
obstacles contributing to the high morbidity and mortality after allo-HSCT. Due to the limited mechanistic studies, the clinical management
of PGF and PT is challenging. Therefore, a better understanding of the pathogenesis of PGF and PT will help guide effective treatments and
eventually improve prognosis.

Emerging evidence demonstrates that the bone marrow (BM) micro environment plays a crucial role in maintaining and regulating
hematopoiesis. In this regard, we have recently reported that although the transplanted donor HSCs of PGF patients are quantitatively and
functionally normal pre-HSCT, the frequency of BM HSCs is dramatically reduced in PGF patients post-HSCT. Moreover, our prospective
case-control studies demonstrated that the BM endosteal, vascular and immunemicro environment are impaired in PGF patients following
allo-HSCT.

Moreover, in vitro treatment with N-acetyl-L-cysteine, a reactive oxygen species (ROS) scavenger, could enhance the defective HSCs by
repairing the dysfunctional BM microenvironment of PGF patients.

Here, based on new insights into the BM microenvironment in PGF and PT patients, | will provide an overview of our recent progress about
the pathogenesis and promising treatment strategies for PGF and PT patients postallo-HSCT.
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Targeting hotspot RHOA mutation in angioimmunoblastic T-cell ymphoma

Shigeru Chiba

Department of Hematology, Faculty of Medicine, University of Tsukuba, Japan

Angioimmunoblastic T-cell lymphoma (AITL) is a representative subtype of peripheral T-cell lymphomas, being placed into a group of
follicular helper T-cell lymphomas in the latest WHO classification. AITL is highly associated with a spectrum of immune deregulation.
Recent genetic studies have identified frequent and disease-specific hotspot (G17V) mutations in RHOA, encoding a small GTPase. We
previously demonstrated that RHOA(G17V) mutant hyperactivates T-cell receptor (TCR) signaling through aberrant binding to VAV1, a
component of the TCR pathway. The next question therefore was whether inhibition of VAV1 phosphorylation could help treat AITL. To find
an answer, we first established a mouse model of AITL, with which the question raised could be experimentally challenged. Mice expressing
RHOA(G17V) mutant in T cells developed AlTL-like lymphomas under the Tet2-null background. The tumors were transplantable to nu/nu
mice, and thus evaluation of an inhibitor of VAV1-targeting tyrosine kinases, dasatinib, was possible. Increased VAV1 phosphorylation and
hyper-cytokinemia were evident in the recipient mice. Dasatinib reduced such conditions in vivo and prolonged their survival. Based on
this POC experiment, we performed a phase | clinical trial of dasatinib monotherapy in relapsed/refractory AITL patients. All the evaluable
AITL patients had response to dasatinib. AITL is highly dependent on TCR signaling, and dasatinib appears to be a promising candidate as
therapeutics for AITL.



EDUCATION SESSION

2019 KOREAN SOCIETY OF
HEMATOLOGY INTERNATIONAL CONFERENCE
& 60t ANNUAL MEETING




108

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

ESO1-1

Iron metabolism in hemoglobinopathies

Vip Viprakasit

Division of Hematology and Oncology, Department of Pediatrics & Thalassemia Center, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand

Thalassemia is one of the most common genetic diseases in man. Due to a very high allele frequency of this autosomal recessive disorder
throughout the ‘malarial belt’ regions expanding; Asia, Southeast Asia, South Asia, Middle East and the Mediterranean countries, over one
million new cases are expected each year. With population migration to several other part of the world, the problem related to thalassemia
and hemoglobinopathy has become a global problem and health burden in many countries. Due to a primary defect on globin and
hemoglobin synthesis, thalassemia syndromes (with two abnormal globin mutations) result in general in chronic hemolytic anemia.
Around 1/3 of the patients require regular blood transfusion to survive and this group is known as transfusion dependent thalassemia (TDT)
while the rest can live with occasional or infrequent blood transfusion as non-transfusion dependent thalassemia (NTDT). Both conditions
demand for a life long medical intension and lead to several complication such as hyperbilirubinemia (due to chronic hemolysis), bony
dysmorphic, extramedullary hematopoiesis (due to compensation to chronic anemia) and iron dysregulation.

Iron overload is an unavoidable consequence of regular blood transfusion in patients with TDT. This leads to several complications
secondary to iron toxicity including cardiac dysfunction, liver cirrhosis endocrinopathies and growth disturbances. Due to human have no
mechanism to excrete this extra iron out; the only measure is by the use of iron chelation therapy. However, clinical efficacy of iron chelation
therapy (ICT) in transfusion TDT can be variable due to several factors. These include; baseline (existing) iron status, continuous transfusion
iron influx, type, dose and mode of administration of iron chelators, compliance and putative genetic background that might underlie
biological response to iron overload and its treatment.

However, even with less blood transfusion, iron overload can occur also in NTDT. Chronic anemia in thalassemia patients will trigger
hypoxia inducible factor (HIF2-a) and erythropoietin (Epo) to stimulate erythron mass for increase erythroid production. This would result
in a markedly increase of erythroferrone (Erfe) expression from thalassemic erythroid progenitor cells. The Erfe has been shown to supress
the production of the key 'hormonal like' peptide; hepcidin mainly secrets from hepatocytes. Hepcidin plays a key role on regulating iron
metabolism in normal physiology and several pathology including anemia of chronic inflammation (Al) and hereditary hemochromatosis
(HH) by directly interact with a protein called ferroportin’ (FPP) to block function of this iron channel at duodenal enterocytes (reduced
iron absorption) and macrophages (decreased iron recycling from nascent red blood cells). Therefore, the main function of hepcidin is
to lowering the body level of iron under a certain threshold in order to minimise damages since iron can induce oxidative stress and
reactive iron species. Therefore, a down regulation of hepcidin in thalassemia patients is the by far major pathological derangement in
iron metabolism. This leads to chronic iron overload due to increased intestinal absorption and iron stagnant in macrophages in bone
marrow and reticuloendothelial system causing ineffective erythropoiesis. Several synthetic hepcidin such as minihepcidin, hepcidin mimic
molecules and its related compounds are being developed and some have been analysed in healthy volunteers and patients with iron
overload in Phase | and Il studies. Modulating iron metabolism in thalassemia patients provides a novel-targeted like modality to manage
patients with thalassemia in the era of precision medicine.
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Deferasirox for iron overload patients: Preserving organ functions

Norbert Gattermann

Heinrich Heine University, Dusseldorf, Germany

While the benefit of iron chelation therapy (ICT) is dramatic for patients with beta thalassemia major, it is less clear for transfusion-
dependent patients with MDS, who often do not live long enough to develop clinical complications of iron overload (Gattermann 2018).
Nevertheless, registry studies consistently suggested that iron overload shortens and ICT prolongs the survival of transfusion-dependent
patients with lower-risk MDS. Prospective clinical trials also showed that ICT can improve bone marrow function in about 10-20% of such
patients (List et al. 2012, Gattermann et al. 2012, Angelucci et al. 2014).

In the past, some of the registry studies were probably biased because patients with better overall performance status and/or fewer
comorbidities may have been more likely to receive iron chelation therapy. This problem was addressed by a careful matched-pair analysis
in the Canadian MDS Regjistry, which meticulously documents performance status and comorbidities. In this prospective, nonrandomized
analysis, receiving ICT was associated with superior OS in lower IPSS risk MDS, adjusting for age, frailty, comorbidity, disability, revised IPSS,
severity of transfusion dependency (TD), time to TD, and receiving disease-modifying agents (Leitch et al, 2017).

Another thorough analysis is based on the European LeukemiaNet MDS (EUMDS) Registry, demonstrating that overall survival of chelated
patients is significantly better when compared with a large control group of non-chelated patients. When the EUMDS data was last updated
at the ASH meeting in 2017, iron chelation was associated with a hazard ratio of 0.66, or 0.75 when adjusted for age, sex, comorbidity,
performance status, and number of red blood cell (RBC) units transfused (Hoeks et al. 2017).

At ASH 2018, the results of the only randomized, placebo-controlled clinical trial of the safety and efficacy of ICT with Deferasirox (DFX) in
iron-overloaded patients with lower-risk MDS (the Telesto study) were presented (Angelucci et al,, 2018). Study participants were required
to have a transfusion history of receiving between 15 and 75 RBC units, have a serum ferritin of >1000 ng/mL, and be free from cardiac, liver,
and renal abnormalities. Following a 2:1 randomization protocol, patients received either DFX 10 to 40 mg/kg per day (n=149) or placebo
(n=76). The primary objective of the study, event-free survival (EFS), was assessed by a composite primary endpoint of time to first non-fatal
event associated with cardiac or liver function or transformation to AML or death, whichever occurred first. Participants in the DFX group
experienced a significantly longer median EFS, compared with the placebo group: 1,440 days versus 1,091 days (hazard ratio [HR] = 0.64;
95% (1 042-0.96; p=0.015). The 3-year estimated rate of EFS also was greater with DFX (61.5% vs. 47.3%). The most common events in the
DFX and placebo arms included worsening cardiac function (1.3% with DFX vs. 2.6% with placebo), hospitalization for congestive heart
failure (0.7% vs. 3.9%), liver function impairment (0.7% vs. 1.3%), progression to AML (6.7% vs. 7.9%), and death (32.2% vs 32.9%). Overall
survival was not different, but possible differences in OS between the treatment groups may have been shrouded by the effects of ICT
given in 52% of patients in the placebo arm after discontinuation of study treatment. In conclusion, the results of this randomized clinical
trial clearly support the use of ICT in transfusion-dependent patients with lower-risk MDS. A decrease in cardiac complications appears to
be the most important contributor to improved event-free survival.

Gattermann N. Iron overload in myelodysplastic syndromes (MDS). Int J Hematol. 2018 Jan;107(1):55-63

List AF, Baer MR, Steensma DEF, et al. Deferasirox reduces serum ferritin and labile plasma iron in RBC transfusion-dependent patients with myelodysplastic
syndrome. J Clin Oncol. 2012 Jun 10;30(17):2134-9

Gattermann N, Finelli C, Della Porta M, et al. Hematologic responses to deferasirox therapy in transfusion-dependent patients with myelodysplastic syndromes.
Haematologica. 2012 Sep;97(9):1364-71

Angelucci E, Santini V, Di Tucci AA, et al. Deferasirox for transfusion-dependent patients with myelodysplastic syndromes: safety, efficacy, and beyond (GIMEMA
MDS0306 Trial). Eur JHaematol. 2014 Jun;92(6):527-36

Leitch HA, Parmar A, Wells RA, et al. Overall survival in lower IPSS risk MDS by receipt of iron chelation therapy, adjusting for patient-related factors and measuring
from time of fiist red blood cell transfusion dependence: an MDS-CAN analysis. Br / Haematol. 2017 Oct;179(1):83-97

Hoeks M et al. Impact of treatment with iron chelators in lower-risk MDS patients participating in the European LeukemiaNet MDS (EUMDS) Registry. ASH 2017,
abstract 425.
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AngelucciE, Li J, Greenberg PL, et al. Safety and efficacy, including event-free survival, of deferasirox versus placebo in iron-overloaded patients with low- and int-
T-risk myelodysplastic syndromes (MDS): outcomes from the randomized, double-blind Telesto study. Abstract 234. Presented at the 2018 ASH Annual Meeting,
December 1,2018; San Diego, CA.

While the survival benefit of iron chelation therapy (ICT) is dramatic for transfusion-dependent patients with beta thalassemia major, the
benefit is less clear for transfusion-dependent patients with MDS (Gattermann 2018). Many patients with MDS do not live long enough to
develop clinical complications of iron overload. Nevertheless, registry studies consistently suggested that iron overload shortens and ICT
prolongs the survival of transfusion-dependent MDS patients. Prospective clinical trials also showed that ICT can improve erythropoietic
output in about 10-20% of patients with lower-risk MDS (List et al. 2012, Gattermann et al. 2012, Angelucci et al. 2014).

In the past, most of the registry studies were probably biased because patients with better overall performance status and/or fewer
comorbidities may have been more likely to receive iron chelation therapy. This problem was addressed by a careful matched-pair analysis
in the Canadian MDS Registry, which meticulously documents performance status and comorbidities. In this prospective, nonrandomized
analysis, receiving ICT was associated with superior OS in lower IPSS risk MDS, adjusting for age, frailty, comorbidity, disability, revised IPSS,
severity of transfusion dependency (TD), time to TD, and receiving disease-modifying agents (Leitch et al,, 2017). This provided additional
evidence that ICT may confer clinical benefit.

Another thorough analysis is provided by the European LeukemiaNet MDS (EUMDS) Registry, showing that overall survival of chelated
patients is significantly better when compared with a large control group of non-chelated patients, even after adjustment for all relevant
prognostic facors, i.e. age, sex, comorbidity, performance status, and number of RBC units transfused prior to start of chelation. Importantly,
this study looks at survival from the point in time when patients reach the eligibility criteria for chelation therapy. Therefore, long-lasting
stable intervals between diagnosis and onset of transfusion-dependency are not counted and not mis—interpreted as prolonged survival
due to iron chelation. When the EUMDS data were last updated at the ASH meeting in 2017, iron chelation was associated with a hazard
ratio of 0.66, or 0.75 when adjusted by age, sex, comorbidity, performance status and number of units transfused (Hoeks et al. 2017).
Recently, the results of the only randomized, placebo-controlled clinical trial of the safety and efficacy of ICT with Deferasirox (DFX) in
iron-overloaded patients with lower-risk MDS (the Telesto study) were presented at the 2018 annual meeting of the American Society of
Hematology (Angelucci et al,, 2018). Study participants were required to have a transfusion history of receiving between 15 and 75 packed
red blood cell (pRBC) units, have a serum ferritin of >1000 ng/mL, and be free from cardiac, liver, and renal abnormalities. Following a 2:1
randomization protocol, patients received either DFX 10 to 40 mg/kg per day (n=149) or placebo (n=76).

The primary objective of the study, event-free survival (EFS), was assessed by a composite primary endpoint of time to first non-fatal
event associated with cardiac or liver function or transformation to AML or death - whichever occurred first. Participants in the DFX group
experienced a significantly longer median EFS, compared with the placebo group: 1,440 days versus 1,091 days (hazard ratio [HR] = 0.64;
95% Cl 0.42-0.96; p=0.015). The three-year estimated rate of EFS also was greater with DFX (61.5% vs. 47.3%). The most common events
in the DFX and placebo arms included worsening cardiac function (1.3% with DFX vs. 2.6% with placebo), hospitalization for congestive
heart failure (0.7% vs. 3.9%), liver function impairment (0.7% vs. 1.3%), progression to AML (6.7% vs. 7.9%), death (32.2% vs 32.9%). Overall
survival was not different, but possible differences in OS between the treatment groups may have been shrouded by the effects of ICT
after discontinuation of study treatment (documented in 52% of patients in the placebo arm). In conclusion, the results of this randomized
clinical trial clearly support the use of ICT in transfusion-dependent patients with lower-risk MDS. A decrease in cardiac complications
appears to be the most important contributor to improved event-free survival. The observation that the Kaplan-Meier curves for EFS
separated after about 2 years is in line with the fact that iron-related cardiac problems develop slowly. Accordingly, it takes time until the
benefit of ICT manifests itself.
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Future perspective

It remains an open question whether iron chelation therapy should be started earlier than recommended by current guidelines,
considering that suppression of iron-related oxidative stress is the major goal of ICT. An early start of ICT may be convenient for patients
because it would allow iron chelators to be used at lower doses, which are better tolerated and, as recent research demonstrated for DFX,
may be particularly suitable for supporting the growth of erythroid precursor cells (Meunier et al. 2017).

A further possibility is to combine ICT with other drugs. The combination with erythro—poietin was recently tested in the KALLISTO trial and
not shown to be better than Epo alone (Gattermann et al,, 2018). Such a trial should perhaps be repeated using DFX at a very low dosage (5
mg/kg/d), equivalent to the in-vitro concentration of 3 uM that was effective in the experiments conducted by Meunier et al.

Finally, another attractive combination partner would be Luspatercept, a ligand trapping molecule that binds and inactivates GDF11,
thereby relieving erythropoietic cells from a suppressive signaling cascade and improving erythropoietic output, especially in lower-
risk MDS with ring sideroblasts. This effect may be augmented by ICT, which can diminish harmful oxidative stress in the marrow
microenvironment.
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Management of iron overload in MDS

Heather Alice Leitch

University of British Columbia, Canada

The myelodysplastic syndromes (MDS) are clonal hematopoietic stem cell disorders that lead to bone marrow failure and an increased
risk of progression to acute myelogenous leukemia (AML). The incidence of MDS increases with age, with 0.5, 5.3, 15, 49, and 89 cases per
100,000 in the age groups <50, 50-59, 60-69, 70-79, and 80 or more years, respectively, and as many as one in 1000 Canadians over the age
of 65 years may be affected. The prevalence of MDS is also increasing as effective therapies become available which extend patient survival.
Anemia is present in about 80% of MDS patients at diagnosis; about 40% of patients with International Prognostic Scoring System (IPSS)
low risk MDS and 80% with high risk disease are red blood cell (RBC) transfusion dependent. Although new therapies reduce or delay the
need for transfusion, the majority of patients will eventually develop RBC transfusion dependence; this has implications for survival and
has a marked impact on quality of life. Secondary iron overload (IOL) from blood transfusion is a common complication of MDS. It is widely
thought that IOL is physiologically important and that the use of iron chelation therapy (ICT) to prevent or reduce IOL is a key consideration
in MDS management, although this is not universally accepted. Although the results of a randomized controlled trial of ICT in lower risk
MDS are awaited, this trial enrolled slowly, the sample size was reduced by two thirds, and it may no longer be powered to be informative
on many of the clinical endpoints relevant to ICT in this patient population. In this presentation, an overview of the available evidence
supporting a clinical benefit of ICT in MDS is provided. This includes background on transfusion dependence, IOL and survival in MDS; data
on survival with ICT in MDS; other evidence for clinical benefit of ICT in MDS which may impact on survival (organ function, hematologic
improvement, infection reduction, progression to AML, outcomes around hematopoietic stem cell transplantation); and current
recommendations for ICT in MDS. Mechanisms by which these clinical endpoints may be impacted are reviewed. Areas for future research
and clarification are summarized. Data from the randomized controlled trial of ICT in MDS will be reviewed. ICT dosing, dose adjustments
and side effect management are reviewed.
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Mantle cell lymphoma -from the clinic to genetics

Mats Jerkeman

Lund University (Skane University Hospital), Sweden

Mantle cell lymphoma (MCL) is a relatively uncommon lymphoma subtype, constituting around 5% of all lymphomas, and usually with a
very aggressive clinical course. Younger patients receive intensive chemotherapy with consolidation with autologous stem cell transplant,
aiming for long term remission and possibly cure, whereas older patients receive less intensive therapy, for which no standard has been
identified.

Here, we will present the work by the Nordic Lymphoma Group, in developing treatment strategies for MCL, in younger and elderly
patients, as well as in the relapsed situation. We will also discuss the importance of translational studies within clinical trials, on the RNA and
DNA level, to identify subgroups of patients that require specific management. Lastly, we will discuss novel agents and future developments
in the treatment of MCL.
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From genetics to the clinic: Follicular lymphoma

Gilles Salles

University of Lyon, Hospices Civils de Lyon, Lyon, France

Follicular lymphoma is an intriguing tumor, that may develop after many years of clinically occult circulation of cells carrying the
translocation hallmark of this disease, the t(14;18)(q32,g21). In recent years, new insights on the tumor biology of this lymphoma have been
discovered (Huet, Nat Rev Cancer, 2018). The mutation landscape is dominated by alterations of genes involved in epigenetic control that
appear to occur early during the disease development; some of those, as well as other mutations, were recently shown to remodel the
tumor microenvironment, allowing lymphoma cells to escape to immune control. Despite these advances and the description of several
biological based prognostic indexes, patients prognosis is still usually assessed using standard clinical variables, such as tumor burden, FLIPI
indexes of more recently the PRIMA-Pl index (Bachy, Blood 2018)

The treatment of patients with follicular lymphoma has been profoundly modified with the emergence of anti-CD20 antibodies 20
years ago. Patients with a low tumor burden can still be safely watched, even if rituximab single agent allows a clinical response in 3
out of 4 patients. When patients present with a high tumor burden or symptoms, immunochemotherapy is usually indicated since this
approach has shown to improve patients overall survival. Different chemotherapy backbones can be used, with different safety and
efficacy profiles. Recently, obinutuzumab, when substituted to rituximab, was also shown to improve the outcome of patients receiving
immunochemotherapy. Chemotherapy free regimens have been also developed, and the combination of rituximab and lenalidomide
appears to have a similar efficacy profile as compared to immunochemotherapy in the first line setting (Morschhauser, NEJM 2018).
When patients experience disease progression after their initial management, many options can be discussed, ranging from other
immunotherapy approaches to stem cell transplant.

Despite the dramatic improvement of survival expectancy for patients with follicular lymphomain last 2 decades, lymphoma still represents
the leading cause of death (Sarkozy et al) and new personalized treatment approaches still need to be developed.
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From genetics to the clinic of chronic lymphocytic leukemia

Wei Xu

First Affiliated Hospital of Nanjing Medical University, China

Chronic lymphocytic leukemia (CLL) is characterized by the clonal proliferation and accumulation of mature and typically CD5-positive
B-cells within the blood, bone marrow, lymph nodes, and spleen. CLL is a heterogeneous disease with a variable clinical course. Genomic
markers are among the strongest prognostic factors in CLL.

Chromosomal aberrations, IGHV and TP53 mutation status are well-established and essential to discriminate between a more indolent
course of disease and a high-risk CLL, which requires an alternative treatment regimen. Approximately 80% of CLL patients carry
chromosomal alterations. The initiating chromosomal aberrations comprise del(13q) in about 55% of cases, and trisomy 12 in 10-20% of
cases. Del(11q) is seen in about 10% of cases and del(17p) in about 5-8% of cases, but these aberrations are usually acquired at late stages
of the disease. Del(13q) causes the loss of miRNAs (miR-15a and miR-16-1), which initiates leukemogenesis. Del(11q) causes the loss of the
ATM gene, which encodes a DNA damage response kinase ATM. Del(17p) typically deletes the tumour suppressor gene TP53. More than
80% of cases with a del(17p) also carry mutations in the remaining TP53 allele, resulting in a functional disruption of the TP53 pathway. TP53
mutations and del(17p) are therefore collectively categorized as genetic TP53 aberrations.

IGHV mutation status is a strong prognostic factor: Early-stage CLL cases with unmutated IGHV show shorter time to first treatment
and decreased overall survival (OS) in multivariate analysis. Intriguingly, stimulation also occurs in specific IGHV subsets via recognition
of epitopes on the BCR molecule itself by the heavy chain complementarity-determining region HCDR3. In addition to the number of
mutations, the usage of a specific VH gene is also prognostic for outcome.V3-21 usage was shown to be a prognostic factor independently
of mutation status.

Additional recurrent somatic gene mutations have been identified in NOTCH1, ATM, BIRC3, MYDS88, and SF3B1. SF3B1, ATM, and BIRC3 may
describe CLL with adverse outcome, whereas NOTCHT is predictive for resistance against CD20 antibodies. Integration of novel drivers into
a small set of key pathways forms the basis for future pathogenetic and therapeutic implications.

The survival of CLL cells also depends on a permissive microenvironment of cellular components. Macrophages, T cells, or stromal follicular
dendritic cells stimulate crucial survival and pro-proliferative signalling pathways in leukaemic cells by secreting chemokines, cytokines, and
angiogenic factors or by expressing distinct surface receptors or adhesion molecules.
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Pharmacogenetics in patients with childhood acute lymphoblastic leukemia

Yoichi Tanaka

Department of Clinical Pharmacy, School of Pharmacy, Kitasato University, Japan

Acute lymphoblastic leukemia (ALL) is the most common childhood malignancy. In the past few decades, the therapeutic outcome of
ALL has achieved remarkable progression, with 5-year overall survival reaching >90%. Despite this improvement in therapeutic outcome,
treatment-related severe toxicity results in interruption of therapy consequently compromising efficacy. Therefore, the prediction of
response to therapy and appropriate adjustment of therapeutic dose is important to further improve the therapeutic outcome. Host
inherited genetic variant may be a predictive factor of therapeutic response.

The agent 6-mercaptopurine (6-MP) is the main component of ALL therapy. However, a proportion of ALL patients experience severe
toxicity and require interruption of therapy. Established factors of 6-MP sensitivity include a germline genetic variation and low expression
of a drug metabolite enzyme termed thiopurine S-methyl transferase (TPMT). However, the frequency of TPMT deficiency among Asian
patients is lower than that observed among European patients. Therefore, TPMT genotyping has not been useful in the Asian population for
the adjustment of the therapeutic dose. Recently, a genome-wide association study revealed that the variant of nudix hydrolase 15 (NUDT15)
was a risk factor of 6-MP intolerability. Thereafter, studies reported the association between the NUDTT5 genotype and 6-MP tolerability
or therapeutic outcome in mainly Asian patients with childhood ALL. NUDT15 codes the NUDT15 enzyme, which dephosphorylates
thioguanosine triphosphate to monophosphate. Patients with the NUDT15 variant are highly sensitive to 6-MP. In particular, patients with
the homozygous variant require reduction of the 6-MP dose to <10 mg/m2/day during maintenance therapy. Notably, the tolerable
dose of 6-MP for patients with the NUDT15 homozygous variant was different than that reported in those with the NUDT15 diplotype.
Furthermore, 6-MP tolerability is influenced by the interaction with other risk variants, such as transporters. In Asia, in the near future, the
initial dose of 6-MP will be adjusted according to the patient’s NUDT15 genotype.

In this lecture, | will discuss the pharmacogenetics of childhood ALL, especially 6-MP tolerability associated with germline NUDT15 variant.
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Recent advances in the treatment of adult ALL

Won Sik Lee

Inje University School of Medicine, Korea

The management of acute lymphoblastic leukemia (ALL) in adult patients has traditionally depended on combination chemotherapy, but
the outcome was inferior compared to childhood counterpart. Recently, monoclonal antibodies, antibody-drug conjugates and bispecific
antibody constructs showed us considerable promise in improving the outcome in these adult patients especially in the salvage setting.
The representatives of this group are rituximab, inotuzumab ozogamicin, and blinatumomab. Furthermore, recent study showed more than
80% of ALL patients in complete remission with evidence of minimal residual disease (MRD) achieved a complete MRD response following
treatment with blinatumomab. On the other hand, adoptive cellular therapies such as chimeric antigen receptor (CAR) T cells achieved
another successful result in children and young adult patients with multiply relapsed/refractory disease. Early results in adult trials have also
shown significant responses, and strategies aimed at mitigating toxicities associated with the therapy have improved tolerability. Therefore,
if available, CAR T-cell therapy deserves consideration for salvage of adults with B-lineage ALL who are multiply relapsed, refractory, or
relapsed after a previous allogeneic transplantation. Finally, the effort to find the optimal sequencing of the available antibodies in the
relapsed or even frontline setting as well as their integration with stem cell transplant and CAR T-cell therapy is ongoing. Herein, | review
updated data for such recent advance of treatment in adult patients with ALL especially focused on immune based approach.
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Mutational landscape of ALL: Next-generation sequencing-based mutations
scanning strategy

Seung-Tae Lee

Yonsei University College of Medicine, Korea

Over the past decade, next-generation sequencing (NGS) has led to an exponential increase in our understanding of the genetic basis
of hematologic malignancies. Introduction of NGS methods into clinical diagnostic laboratories has created an opportunity to profile
the multiple actionable driver genes in patients with known and/or suspected hematologic malignancies. NGS technologies have been
applied to hematological disorders in a variety of contexts: guiding diagnosis, subclassification, prognosis, and minimal residual disease
(MRD) testing, often allowing the identification of novel mutations.

Lymphoblastic leukemias are genetically heterogeneous and distinct genetic subtypes show different phenotypic, prognostic and
therapeutic implications. Furthermore, many gene alterations can be candidates for targeted agents. Somatic mutations in several genes
are present in B-cell precursor acute lymphoblastic leukemia (BCP-ALL). These mutations have identified in genes which are involved in
RAS signaling, B-cell differentiation and development, JAK/STAT signaling, TP53/RB1 tumor suppressor and noncanonical pathways and
in other/unknown genes. Moreover, copy number changes involving IKZF1, CRLF2, PAX5 and EBF1 have been implicated in BCP-ALL with
clinical significance. T-cell acute lymphoblastic leukemia has been associated with four different classes of mutations: (i) Affecting the cell
cycle (CDKN2A/CDKN2B); (ii) Impairing differentiation (HOX genes, MLL, LYLT, TAL1/2 and LMO1/2); (iii) Providing a proliferative and survival
advantage (LCK and ABL1); (iv) Providing self-renewal capacity (NOTCHT).

Understanding the mutational landscape of lymphoblastic leukemias will expand our option for patient diagnosis and care. NGS testing
is a promising option for clinical testing and personalized medicine in lymphoblastic leukemias, which will be enhanced by intensive
bioinformatics analysis and comprehensive interpretation.
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Early “Goal-directed coagulation therapy” approaches for
the management of acute trauma-hemorrhage and trauma-induced coagulopathy

Marc Guido Maegele

Witten/Herdecke University, Germany

Uncontrolled hemorrhage and trauma-induced coagulopathy (TIC) remain the major causes for preventable death after trauma. One
out of four severely injured patients admitted to the trauma bay is bleeding with variable degrees of laboratory coagulopathy and early
detection and management have been associated with improved outcomes. In the acute phase, the clinical strategies for treatment follow
the ,Damage Control Resuscitation” (DCR)-concept which advocates the empiric administration of blood products in predefined ratios.
However, the optimum ratio is still under debate, no universal standard for the composition of these transfusion packages has yet been
established and storage time may considerably affect the hemostatic competence of these products. As an alternative, several European
but also a few US trauma centers have instituted the concept of ,Goal-directed Coagulation Therapy” (GDCT) based upon results from early
point-of-care (POC) viscoelastic testing assays.

The technology of blood viscoelastic testing was first described by Hartert, a German physician, back in 1948. These tests provide real
time, point of care (POC) information on the dynamics of clot development, stability and dissolution thereby reflecting in-vivo hemostasis.
While previous devices needed to be operated manually, the novel ROTEM® Sigma runs fully automated and test results, even if devices are
located remotely, can be transferred to connected screens throughout the local IT infrastructure for direct clinical-decision making.

The concept of GDCT based upon results from early POC viscoelastic testing assays is intriguing, primarily driven by physiological
understanding and thereby promoting individualized care for bleeding trauma patients. The concept has been shown to reduce bleeding,
transfusions of RBC, plasma and platelet concentrates, and also mortality in mixed surgical populations. Moreover, early viscoelastic
variables of clot firmness have been shown to be good predictors for the need of massive transfusion and mortality. A recent Cochrane
review provided, apart from known reductions in transfusion requirement, for the first time, a survival benefit with the use of viscoelastic
testing in bleeding patients.

It is not surprising that viscoelastic testing is increasingly being recognized for its potential to diagnose TIC as well as for the guidance of
treatment to augment damage control resuscitation (DCR) during the acute care of bleeding trauma patients. Current guidelines advocate
that monitoring and measures to support coagulation should be initiated immediately upon arrival of the patient to the trauma bay
and that routine practice in coagulation monitoring in bleeding trauma patients should include the early and repeated monitoring of
coagulation using viscoelastic testing assays. Further resuscitation measures should be continued using a goal-directed approach guided
either by standard laboratory coagulation assays and/or POC viscoelastic testing assays, such as ROTEM®.

A number of individualized clinical algorithms based upon POC viscoelastic testing assays to guide hemostatic therapies in severe trauma-
hemorrhage and TIC have been suggested mostly based upon retrospective registry data or expert opinion. Current trauma guidelines
recommend the local implementation of algorithms for the management of bleeding trauma patients including clinical and safety
management systems that include parameters to assess key measures of bleeding control and outcome. If key interventions and measures
formulated in guidelines or algorithms are implemented, outcomes from trauma including hemorrhage are likely to be improved and
death and other complications reduced. However, local algorithms can only consider products, measures and actions that are locally
available and not all resources which would compose an optimal clinical pathway may be available anywhere at any time. Therefore,
algorithms need to be adopted to local infrastructures and logistics.
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Clinical application of clot waveform analysis in hemophilia treatment

Keiji Nogami

Department of Pediatrics, Nara Medical University, Japan

Hemophilia is a congenital bleeding disorder, occurred by genetic abnormalities of factor (F)VIIl and FIX, resulting in the frequently repeated
intra-muscular and joints bleeding. Due to disturbance of FX activation in the intrinsic complex during the blood coagulation process,
severe bleeding symptoms mainly in the joints and muscles are exhibited. For the hemophilia therapy, FVIll and FIX activity by a PTT-
based assay is generally measured to evaluate clinical severities and hemostatic effects by administration of clotting factor products. We
have experienced, however, that there are some cases in which clinical phenotypes in the patients are discrepant from clinical severities
based on the activity. Furthermore, in the recent years, the remarkable development of hemophilia treatment such as extended half-life
products and non-factor product (emicizumab), we are entering a new ear as a paradigm shift of hemophilia treatment, resulting in further
improving quality of life for patients. However, for some hemostatic monitoring of these new therapeutic products, it is difficult to assess
using conventional a PTT-based assay, as a consequence, we may be embarrassed in the clinical setting. The coagulation mechanism is
considered as the cell-based coagulation model. Therefore, for the hemophilia treatment, not only evaluation of a PTT-based FVIII or FIX
activity, but also a measurement method evaluating comprehensively coagulation potentials trends to be recently utilized. Clotwave form
analysis (CWA)is a recently developed global coagulation technique based on the continuous observation of changes in light transmittance
that occur as fibrin is formed in plasma during the performance of routine clotting tests including a PTT and PT. Recommendations on
the standardization and clinical application of CWA from the Scientific and Standardization Committee of the International Society on
Thrombosis and Haemostasis have recently been published. We have already reported many clinical applications on the use of CWA in
hemophilia patients with or without inhibitors, in addition the hemostatic monitoring of new hemophilia products such as non-factor
product (emicizumab). In the lecture, I would like to talk about the clinical application for hemostatic monitoring in hemophilia treatment
using CWA.
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Thrombin generation assay

Bas de Laat

Synapse Research Institute, The Netherlands

Thrombin is the central enzyme in blood coagulation by converting fibrinogen into fibrin thereby transforming liquid blood into a clot. The
amount and activity of thrombin have shown to predict both a prothrombotic and bleeding phenotype better than existing coagulation
assays, due to the increased sensitivity of the thrombin generation assay compared to other assays: The more thrombin the more
thrombosis but the less bleeding, the less thrombin the more bleeding but the less thrombosis’ Thrombin generation assay as it is now
on the market (Calibrated Automated Thrombography) not only detects coagulation but it is also able to detect the interaction between
coagulation and platelets by testing platelet rich plasma. Recently we have also shown that thrombin generation can be applied to whole
blood taking all cells into account. Besides detecting both thrombosis and bleeding, almost all anticoagulant treatments affect thrombin
generation making it an ideal assay for both the detection and monitoring of both the classic and new anticoagulants. Methods to detect
thrombin generation in flowing whole blood are being investigated and it is to be expected that in the future point of care methods
become available to dedicated to certain diseases such as bleeding during trauma and surgery.
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Paroxysmal nocturnal hemoglobinuria in bone marrow failure

JunHo Jang

Sungkyunkwan University School of Medicine, Korea

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, progressive, and life-threatening disease driven by chronic hemolysis leading to
thrombosis, renal impairment, pain, severe fatigue, poor quality of life, and death. Because immune-mediated bone marrow (BM) failure is
essential for the evolution of PNH, patients frequently have an element of BM failure such as aplastic anemia (AA) either before or after the
diagnosis of PNH. Approximately half of all patients with AA have detectable populations of PNH clones although in general, the clone size
is smaller in patients with AA than in patients with classic PNH.

Treatment of PNH in BM failure is similar to classic PNH if it is not severe AA. Currently eculizumab, a monoclonal antibody to complement
protein 5 (C5), can be effective in controlling intravascular hemolysis in both classic PNH and PNH-BM failure, it does not improve
underlying cytopenias related to BM failure. Therefore PNH-SAA may require additional treatment such as immune suppressive therapy or
allogeneic hematopoietic stem cell transplantation.

Ravulizumab, a humanized monoclonal antibody, is a complement C5 inhibitor for the treatment of PNH. Like the first-generation C5
inhibitor, eculizumab, ravulizumab binds specifically and with high affinity to the complement progein C5. Ravulizumab was approved by
US FDA in Dec. 2018. Several other complement inhibitors are now in clinical trials for the treatment of PNH.
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Germline mutations in inherited bone marrow failure

Jean Soulier

Saint-Louis Hospital and Paris Diderot University, France

Bone marrow failure (BMF) syndromes are a heterogeneous group of hematological disorders that may either be acquired or inherited
(IBMF). Overlap between BMF and myelodysplastic syndromes (MDS) has long been recognized, BMF being intrinsically a situation that
favours the expansion of clones with somatic mutations or chromosomal abnormalities such as monosomy 7/del(7q). While Fanconi
anemia, dyskeratosis congenital, RUNX1-deficient disorders and others are well-recognized IBMF causes, the underlying genetic diagnosis
can remain uncertain in many IBMF cases. However, recognizing the inherited nature of BMF and MDS is crucial to avoid immunosupressive
therapy and adapt treatment such as HSCT, including donor choice. It also enables MDS/AML risk monitoring and family counselling. For
translational research, identifying causal germline mutations in BMF and MDS can illuminate crucial biological pathways that are involved
directly or indirectly in homeostasis and oncogenesis in the bone marrow.

We have systematically collected over 15 years the clinical data and primary samples from patients with BMF seen for diagnosis evaluation
at the "French National Center of Bone Marrow Failure Syndromes” (Saint-Louis and Robert Debré Hospitals, Paris, France). In many patients,
a"likely-inherited” nature of BMF was suspected based on familial history, physical signs, and/or a very young age (<2 yo), despite that no
clear cause could be identified at initial diagnosis evaluation (Fanconi anemia being excluded). Using whole exome sequencing (WES) in
non-hematopoietic (fibroblast) DNA on the resulting “unresolved” patient cohort of 179 patients, we were able to identify causal or likely-
causal mutations in almost half the patients, and therefore to draw a broad molecular and clinical portrait of this heterogeneous group of
patients with “likely-inherited” BMF (with or without MDS features).

Germline mutated genes included genes of familial hematopoietic disorders (GATA2, RUNXT), telomeropathies (TERC, TERT, RTELT),
ribosome disorders (SBDS, DNAJC21, RPL5), and DNA repair deficiency (L/G4). Many patients had an atypical presentation, and the mutated
gene was often not clinically suspected. We also found mutations in SAMD9 and SAMDIL, MECOM/EVIT, and ERCC6L2, each of which was
associated with a distinct natural history; SAMD9 and SAMDOL patients often experienced transient aplasia and monosomy 7, whereas
MECOM patients presented early-onset severe aplastic anemia, and ERCC6L2 patients, mild pancytopenia with myelodysplasia.

In conclusion, this and other recent studies have broadened the molecular and clinical portrait of IBMF syndromes and shed light on newly
recognized IBMF/MDS disorders. Importantly, NGS systematic screen help to implement precision medicine at diagnosis and can improve
patient management and family counselling.
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Telomere length and somatic mutations in aplastic anemia

Dong Soon Lee

Seoul National University School of Medicine, Korea

Aplastic anemia (AA) is a group of heterogenous disease. Aplastic anemia with somatic mutations or cytogenetic aberrations are considered
as clonal disease either as pre-malignant stage or malignant disease and differential treatment approach from idiopathic AA need to set.
The presence of clonality in aplastic anemia could be a determining point for the choice of treatment among bone marrow transplantation
orimmunosuppressive therapy, and the detection method of clonality could be conventional cytogenetics (CG), molecular cytogenetics or
molecular genetic test. Detection sensitivity is 5% by CG, 20-30% by Sanger sequencing, and 0.5-1.0% by next generation sequencing (NGS).
We aimed to investigate the frequencies of clonal changes including cytogenetic aberrations and somatic mutations and their correlation
with clinical prognosis in aplastic anemia.

We reviewed clinical data of the 437 patients (mean age 38 years, M:F ratio 1.1) who were diagnosed with AA from 1997 to 2013. Results
of G-banding were available in 277 patients and in all them, fluorescent in situ hybridization (FISH) for -5/5q-, -7/7q-, +8,-20/20q-, and 1q
gain was performed. Target capture sequencing for 88 hematopoiesis related genes was performed in patients. Mutations were selected
by running algorithms including SIFT, Polyphen2, and CADD, and normal variant was filtered by 1000Gp, ESP6500, and the in-house Korean
database (n=250). We assessed disease progression, survival and response to treatment in 248 patients.

Of 437 patients, 21(4.8%) showed disease progression: MDS in 14 (68.2%), AML in 4 (18.2%), PMF in 2 (9.1%) and plasma cell myeloma in 1
(4.5%). Mean duration of transformation to MDS was months (1- month). Among, only 2 patients showed cytogenetic aberrations (CA) at
initial diagnosis, but 9 patients showed cytogenetic evolution at the time of disease transformation: monosomy 7(%), trisomy 8(%), and 1q
gain (%). Among 277 patients in whom both G-banding and FISH panel were performed, (7.%) showed cytogenetic aberrations; G-banding
revealed numerical abnormality (9/17, 52.9%), structural abnormality (5/17, 29.4%), combined abnormality (3/17, 17.6%). FISH revealed
trisomy 8 in %, complex > abnormality in Patients with aberrant FISH result for MDS was associated with disease progression (p=0.012).
Median percentage of FISH+ clonal cells were smaller (5.5%), compared to those of MDS (51.0%) and AML (86.5%). The number of mutated
genes and frequently mutated genes was NOTCHT (3/%), MED12 (%), SCRIB (2/%), BCOR (2/%), DNMT3A (8%), CDKN2A (1/%), LRP1B
(1/%), NPM1 (1/%), NFKBIE (1/%), LAMB4 (1/%), SMARCAZ (1/%), JAK2 (1/%), RB1 (1/%), POLG (1/%), RUNXT (1/%), U2AFT (1/%), DDX3X (1/
In patients with somatic mutations, % showed disease progression. But patients with somatic mutation did not any difference in survival,
treatment response and disease progression. When the patients were divided by clonal (cytogenetic aberration by G-banding or FISH or
somatic mutation by NGS, 14.3%), and non-clonal (85.7%) in IST treatment group, the clonal group showed adverse response compared to
non-clonal group (p=0.048) while BMT treatment showed similar response between two groups.

Five percent of among AA patients in Korea revealed disease progression and about half of AA patients harboring clonalities showed at the
time of disease transformation. CA was strongly associated with adverse prognosis or treatment response, while somatic mutation was not.
Increased sensitivity of detection for clonality could reveal the hidden clonality in AA, but significance of molecular clonal hematopoiesis in
AA need to be further investigated.
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5502-1

Immunological weapons against multiple myeloma

Je-Jung Lee

Department of Hematology-Oncology, Chonnam National University Medical School & Chonnam National University Hwasun Hospital, Korea

Multiple myeloma (MM) suppresses the immune response as a whole by releasing immune suppressive molecules and cytokines, leading
to the tumor’s escape from the effector immune response. The goal of cancer immunotherapy is to activate, re-store, and augment
cytotoxic effector cells at the tumor site to effectively kill the tumor, all of which rely on the safe induction of cytotoxic cells that recognize
and kill tumor cells. An ideal immunotherapy should overcome the effects of an immunosuppressive micro—environment, train and recruit
immune cells to elimi—nate all cancer cells, improve patient outcome without affecting healthy cells, and remain active in the event of
recurrence. Dendritic cell (DC) vaccination and adoptive cell immunotherapy with chimeric antigen receptor (CAR) T-cells, T-cell receptor
(TCR)-engineered T-cells, and natural killer (NK) cells are emerging as promising forms of cellular immunotherapy in patients with MM. In
this presentation, | will focus on the efficacy and safety of recent preclinical and clinical trials in the development of DC vaccines, genetically
engineered effector T-cells, and NK cell therapies for MM.
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5502-2

Roles of bone marrow microenvironment in clonal evolution and drug resis-
tance of multiple myeloma

Yusuke Furukawa

Division of Stem Cell Regulation, Center for Molecular Medicine, Jichi Medical University, Japan

Recent studies with next generation sequencing have revealed the complex genomic architecture of multiple myeloma. A model combin-
ing “Big Bang" dynamics and Darwinian type of branching evolution has been put forward to explain the development and progression of
the disease. As a result of branching evolution, multiple clones emerge with distinct characteristics in terms of growth advantage and drug
sensitivity. It is widely believed that the interaction with bone marrow microenvironment accelerates clonal heterogeneity of myeloma cells.
The bone marrow microenvironment also confers drug resistance to myeloma cells via at least two overlapping mechanisms. First, bone
marrow stromal cells (BMSCs) produce soluble factors, such as interleukin-6 and insulin-like growth factor-1, to activate signal transduction
pathways leading to drug resistance (soluble factor-mediated drug resistance). Second, BMSCs up-regulate the expression of cell cycle
inhibitors, anti-apoptotic members of the Bcl-2 family, and ABC drug transporters in myeloma cells upon direct contact (cell adhesion-me-
diated drug resistance). Elucidation of the mechanisms underlying drug resistance may greatly contribute to the advancement of multiple
myeloma therapies. We have demonstrated that epigenetic alterations play important roles in drug resistance of myeloma cells, especially
cell adhesion-mediated drug resistance (CAM-DR). We found that class | histone deacetylases (HDACs) are up-regulated in myeloma cells
via VLA-4-mediated adhesion to BMSCs and determine the sensitivity of myeloma cells to proteasome inhibitors (Oncogene 28: 231, 2009;
Blood 116: 406, 2010). The histone H3-K27 methyltransferase EZH2 regulates the transcription of several anti-apoptotic genes and drug
transporters in an lkaros-dependent manner, rendering the acquisition of CAM-DR and stemness by immature myeloma cells, including
myeloma stem cells (J. Clin. Invest. 125: 4375, 2015; Cancer Res. 78: 1766, 2018). In addition, another histone methyltransferase, MMSET, was
shown to confer drug resistance to myeloma cells by facilitating DNA repair (Leukemia, submitted for publication). These findings provide a
rationale for the inclusion of epigenetic drugs, such as HDAC inhibitors and histone methylation modifiers, in combination chemotherapy
for myeloma patients to increase the therapeutic index.
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5502-3

Antigen-mediated regulation in myeloma

Madhav V. Dhodapkar

Emory University, USA

Myeloma is a common plasma cell malignancy wherein all cases are preceded by a precursor state called monoclonal gammopathy
of undetermined significance (MGUS). The mechanisms underlying the development of MGUS are not known. Clinical observations of
increased risk of MGUS and myeloma in patients with Gaucher disease (GD), an inherited lipid-storage disorder led us to examine the
possible link between lipid-mediated immune activation and development of gammopathies. These studies led to the discovery of Lyso-
glucosphingosine-reactive CD1d-restricted type Il NKT cells that exhibit a T follicular helper (TFH) phenotype and help the induction of
lipid-reactive plasma cells and antibodies. Accordingly, reduction of antigenic-lipids led to reduction of the risk of gammopathy in mouse
models of Gaucher disease. In addition to GD-asociated gammopathy, a proportion of patients with sporadic gammopathies also have
lipid-reactive immunoglobulins (Igs) secreted by clonal plasma cells. This was validated by single-cell cloning of clonal B cell receptor and
production of recombinant Igs. Patients with such closes were enriched for non-hyperdiploid clones. Interestingly, following growth of
these tumor cells in mice, injection of lipid antigens led to not only increase in clonal plasma cells, but also increased growth of polyclonal
plasma cells in vivo. These studies support a model wherein chronic antigen-mediated stimulation leads to increase in polyclonal plasma
cells followed by evolution of monoclonal disease. Even in the setting of established clones, the clones remain sensitive to antigenic
stimulation. Therefore these data support the possibility that targeting the antigenic triggers underlying B/plasma cell clones may allow
prevention of MGUS and MM.
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S503-1

Thymidine kinase cell therapy

Maria Chiara Bonini

Universita Vita-Salute San Raffaele, Ospedale San Raffaele IRCCS, Italy

Cellular immunotherapy, and in particular T-cell therapy, have recently produced impressive clinical results. Expanded tumor specific T cells,
genetically engineered T cells are rapidly entering the clinical arena. The most effective and consolidated cell therapy approach is allogeneic
haematopoietic stem cell transplantation (HSCT), the only cure for several patients with high-risk haematological malignancies. The
potential of allogeneic HSCT is strictly dependent on the donor immune system, particularly on alloreactive T lymphocytes, that promote
the beneficial graft-versus-tumour effect (GvT), but may also trigger the detrimental graft-versus-host-disease (GvHD). Gene transfer
technologies allow to manipulate donor T cells to enforce GvT and foster immune reconstitution, while avoiding or controlling GvHD. The
suicide gene approach is based on the transfer of a suicide gene into donor lymphocytes, for a safe infusion of a wide T cell repertoire, that
might be selectively controlled in vivo in case of GYHD. The herpes simplex virus thymidine kinase (TK) is the suicide gene most extensively
tested in humans. Its expression in donor lymphocytes confers to the cells (TK-cells) lethal sensitivity to the anti-herpes drug, ganciclovir.
Progressive improvements in suicide genes, vector technology and transduction protocols have allowed to overcome the toxicity of GVHD
while preserving the antitumor efficacy of allogeneic HSCT. Several phase Il clinical trials documented the safety and the efficacy of the
TK-cell approach. The activation of the suicide machinery prooved highly effective in abrogating acute GVHD in all reported trials, resulting
in conditional approval by the European Medicines Agency (EMA) of a gene therapy medicinal product consisting of TK-engineered
allogeneic T lymphocytes. The experience gained through the preclinical and clinical development of TK-cells have been also instrumental
for shaping innovative, genetically engineered cellular products, for cancer immunotherapy. Challenges and opportunities will be
discussed.
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5503-2

Updates on CART cell therapy for multiple myeloma

Jesus Berdeja

Sarah Cannon Research Institute, USA

Allogeneic bone marrow transplantation and donor lymphocyte infusions have been the most successful examples of adoptive cellar
therapy for most hematologic malignancies but have had a limited role in multiple myeloma for various reasons. The recognition and ability
to harness autologous tumor infiltrating lymphocytes and/or marrow infiltrating lymphocytes have led to ongoing clinical research in the
adoptive transfer of these more anti-myeloma specific lymphocytes. (ref Noonan et al, Sci Trans med 2015) Autologous peripheral t cells can
also be genetically modified to create affinity-enhanced T cell receptor T cells (TCR T cells) or chimeric antigen receptor T cells (CART cells).
Thus far, the biggest advance has been in the field of CART cell therapy. CART cells are T cells that are genetically engineered to express a
chimeric antigen receptor (CAR). A CAR usually contains an antigen binding domain, a costimulatory domain and a signaling domain. In
MM, CARs have been constructed to recognize several antigens though B cell maturation antigen (BCMA) is the most active target to date.
There are several clinical trials ongoing with BCMA-directed CART cells. Clinical data from various trial have shown impressive activity with
responses rates of 50-100% in heavily pretreated relapsed/refractory patients with MM. (refs: Brudno et al, JCO 2018; Cohen et al, ASH 2017,
Berdeja et al, EHA 2018; Zhang et al, EHA 2017; Smith et al, ASH 2017). The current data of CART therapy in MM will be reviewed. Novel
constructs, vectors, armoured CARTs, allogeneic CARTs, ACTRs and other advances will be discussed.
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5503-3

Accelerating personalization of immune therapies for blood cancers

Larry W. Kwak

City of Hope Comprehensive Cancer Center, Dr. Michael Friedman Professor for Translational Medicine
Director, Toni Stephenson Lymphoma Center, Duarte, California USA

Cancer patients responding to immune checkpoint blockade usually bear tumors that are heavily infiltrated by T cells and express a
high load of neoantigens, indicating that the immune system is involved in the therapeutic effect of these agents, and strongly supports
the renewed interest in cancer vaccine strategies. Idiotypic determinants of a lymphoma surface Ig, formed by the interaction of the
variable regions of heavy and light chains, can be used as a tumor-specific antigen, and effective vaccination using idiotype proteins was
demonstrated recently in a positive controlled Phase Il clinical trial (Schuster [Kwak] et al. J Clin Oncol 2011). These variable region genes
can also be cloned and used as a DNA vaccine, a delivery system holding tremendous potential for streamlining vaccine production. To
increase vaccination potency, we are targeting the vaccine to antigen-presenting cells (APCs) by fusion of the antigen with a sequence
encoding a chemokine (MIP-3a), which binds an endocytic surface receptor on APCs. Lymphoplasmacytic lymphoma (LPL) is a low
grade, incurable disease featuring an abnormal proliferation of Immunoglobulin (Ig)-producing malignant cells. Asymptomatic patients
are currently managed by a “watchful waiting” approach, as available therapies provide no survival advantage if started before symptoms
develop. LPL is an excellent model to test our vaccine since patients have both an intact immune function and low tumor burden. We are
evaluating the safety and feasibility of this next-generation DNA vaccine in a first-in-human clinical trial currently enrolling asymptomatic
LPL patients (Thomas ST et al. [Kwak] BMC Cancer 2018 Feb 13;18(1):187.

doi: 10.1186/512885-018-4094-2). This vaccine could shift the current paradigm of clinical management for patients with asymptomatic LPL
and inform development of other personalized approaches.

Another personalized therapy, chimeric antigen receptor (CAR) T-cells, have the potential to revolutionize the treatment of cancers.
Particularly in hematological malignancies, there are reports of promising clinical outcomes in advanced non-Hodgkin lymphomas (NHLs)
with CD19-CAR T-cell therapy. However, disease relapse is problematic, and is thought to be caused by poor long-term persistence of
the CAR T-cells, and loss of the CD19 target on tumors. Thus, there is an urgent need for improved novel CAR T-cell therapies directed at
alternative targets.

The CAR T-cell platform relies on antibody-derived single chain fragments (scFv), which are genetically engineered into chimeric T-cell
receptors, and that recognize target cell surface proteins on tumors. One potential target is B-cell activating factor receptor (BAFF-R), a
tumor necrosis factor receptor superfamily protein (TNFRSF13C) specifically involved in B lymphocyte development and mature B-cell
survival, that is primarily expressed on B cells and various subtypes of B-cell NHLs and ALL. We have recently developed a humanized
therapeutic BAFF-R antibody with strong anti B-cell tumor activity (Qin H. et al. Clin Cancer Res 2018).

Specifically, we adapted a scFv based on our humanized anti-BAFF-R antibody onto a second generation CAR platform containing
CD3C and 4-1BB intracellular signaling domains. In response to BAFF-R-expressing malignant human B cells (NHLs, acute lymphoblastic
leukemias, and chronic lymphocytic leukemias), our CAR T cells readily proliferated and secreted cytotoxic cytokines. We demonstrated
both significant levels of BAFF-R CAR T-cell activation and malignant B-cell killing in vitro.

Established human NHL tumors in xenogeneic models were eliminated following BAFF-R CAR T-cell treatments in vivo. Remarkable tumor-
free survival was repeatedly observed in human lymphoma xenograft models including JeKo-1 (mantle cell lymphoma) and Raji (Burkitt
lymphoma) in NSG mice. We pursued optimization of CAR T-cell persistence by comparing three subsets of early stage T cells (central
memory, TCM; memory stem, TSCM; and naive, TN) as potential starting material for CAR T cell generation. Our in vivo studies show CAR
T cells from the TN population retained highest potency eradicating established tumors at a minimal therapeutic dose compared to
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other subtypes. We also observed the long term anti-tumor effects conferred by CD8+ CART cells required the addition of CD4+ CART
cells. Finally, we performed a head-to-head comparison of BAFF-R CAR T cells with CD19 CART cells in the Raji model. BAFF-R CAR T-cell
treatment demonstrated long-term tumor free survival in all treated mice compared to the CD19 CAR T-cell treated cohort, which only
showed delayed tumor growth (P<0.01).

Thus, BAFF-R CART cells demonstrate remarkable efficacy against B-cell malignancies. Targeting BAFF-R potentially addresses unmet clinical
needs in B-cell NHLs and ALL, particularly in the setting of CD19 CAR-T-resistance or CD19-negative relapse.
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5504-1

Genetic causes of myeloproliferative diseases: Stratification of patients and new
therapeutic targets

Robert Kralovics

CeMM - Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria

Myeloproliferative neoplasms (MPN) are characterized by clonal overproduction of terminally differentiated myeloid cells, increased
risk of thrombosis, bleeding and leukemic transformation. Both acquired and constitutional genetic alterations contribute to the MPN
pathogenesis. An overview of genomic data generated over the past decade using SNP microarray analysis and exome sequencing will
be provided. The genetic defects associated with MPN are classified into the following categories: 1) germline genetic predispositions,
2) disease initiating mutations (JAK2, MPL, CALR) and 3) mutations driving disease progression. The germline genetic predispositions
include a variety of factors with weak and strong effect that predispose carriers to acquisition of somatic mutations that initiate MPN.
The disease initiating mutations are targeting the JAK/STAT signaling pathway. Three genes (JAK2, CALR, MPL) are mutated in a mutually
exclusive manner in more than 95% of MPN cases. JAK2 mutations are present most frequently in all three MPN subtypes while the less
frequent CALR and MPL mutations are present only in primary myelofibrosis and essential thrombocythemia and have not been seen in
polycythemia vera. JAK2, CALR, and MPL induce overlapping phenotypes but also influence the clinical course specifically. A fraction of
MPN patients that are negative for the common JAK2, CALR, and MPL mutations often carry unusual JAK2 and MPL mutations. The last
group of mutations associated with disease progression is the most diverse. Both somatic point mutations and chromosomal aberrations
are identified that strongly influence leukemic transformation and in each patient both types of defects are often detected in complex
mono- or bi-clonal hierarchies. At the leukemic stage, each patient seems to be a unique transformation event and patient stratification at
this stage of the disease will be challenging. The clinical utility of somatic mutations will be discussed focusing on their predictive power
and monitoring of minimal residual disease. Emerging new therapeutic targets and treatment strategies will be summarized.
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5504-2

Molecular mechanism of MPN development by mutant calreticulin

Norio Komatsu

Department of Hematology, Juntendo University School of Medicine, Japan

Somatic mutations of the calreticulin (CALR) gene, which encodes a molecular chaperone, have been previously reported in patients
with JAK2- and MPL-unmutated essential thrombocythemia and primary myelofibrosis, a subcategory of myeloproliferative neoplasms
(MPNs). Previously, our group and others have shown that expression of mutant CALR results in transformation of cells through interaction
and activation of the thrombopoietin receptor, MPL (Blood 2016). We recently reported that mutant but not wild-type CALR forms a
homomultimeric complex, and demonstrated that the interaction between mutant CALR molecules within the homomultimeric complex
was required for the binding and activation of MPL (Leukemia 2018). Since it is generally known that simultaneous cytokine binding to two
extracellular receptor domains is critical for receptor activation, we proposed a model in which a multimer of mutant CALR simultaneously
interacts with two MPL molecules and thus induces the activation of JAK2 bound to MPL. Although we have demonstrated that mutant
CALR serves as a “fake”ligand for MPL, mutant CALR did not have the capability to activate MPL in a paracrine fashion. Rather, mutant CALR
only cell-autonomously activated MPL, leaving the molecular mechanism of MPL activation through CALR and MPL engagement elusive. In
my talk, I would like to present data to answer this question.
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5504-3

Interferon in myeloproliferative neoplasms

Jean-Jacques Kiladjian

Clinical Investigations Center, AP-HP, Saint-Louis Hospital; Paris 7 University, France

Interferon alfa (IFN-a) has been used for over 30 years to treat myeloproliferative neoplasms (MPN), including polycythemia vera
(PV), essential thrombocythemia (ET) and myelofibrosis (MF).(1, 2) IFN-a was shown to induce clinical, hematological, molecular and
histopathological responses in small clinical studies.(3, 4) Such combined efficacy has never been achieved with any other drug to date in
a significant proportion of patients. However, toxicity remains a limitation to its broader use, but the development of pegylated forms with
better tolerance has increased the proportion of patients being treated with IFN-a. Several phase 3 studies of peg-IFN-a are in progress, and
the results of the PROUD-PV and CONTINUATION-PV studies comparing hydroxyurea to ropeginterferon(5) have been presented at ASH
2018 (Gisslinger et al,, Blood 2018 132:579; doi: https://doi.org/10.1182/blood-2018-99-118715). These results show that ropeginterferon
induces similar hematological response (control of hematocrit, leucocytes and platelets) rates than hydroxyurea after 12 months in PV
patients, with a good tolerance. However, during the second and third years of treatment, superiority of ropeginterferon over standard
therapy is significant in terms of hematological and also molecular response. This study prompted the first approval by EMA of an IFN-a in
Philadelphia-negative MPN. In addition, sustained clinical, molecular, and morphological responses after IFN-a discontinuation raise the
hope that this drug could eradicate MPN malignant cells in selected patients.

Several combinations based on IFN-a are also in development. We have shown the results of the first part of the RUXOPEG study, a multi-
center Bayesian Phase 1/2 adaptive trial of pegylated-IFN-a 2a and ruxolitinib in patients with MPN-related myelofibrosis (Kiladjian et al.,
Blood 2018 132:581; doi: https://doi.org/10.1182/blood-2018-99-110785). Phase 1 included 6 cohorts of 3 pts with increasing doses of both
drugs, to a maximum of 20 mg BID of ruxolitinib combined with 135 mcg/week of pegylated-IFN-a 2a. Indeed, no dose limiting toxicity
at 45 days was observed at any dose combination, and the trial will now enter the phase 2 that will compare two different combinations
(20 mg BID and 15 mg BID of ruxalitinib, respectively, with 135 mcg/week of pegylated-IFN-a 2a). Preliminary results of efficacy in phase 1
are encouraging. The spleen size rapidly diminished (from a mean of 9.7 cm below costal margin by palpation; to 4.7 cm after 6 months),
and the mean JAK2V617F allele burden decreased from 74% to 46% after 12 months. In addition, in this population of patients at high
molecular risk (75% of patients had at least on additional non-driver mutation, including mutations in ASXL1, TP53, EZH2) it was promising
to observe a decrease not only in the JAK2V617F mutant allele burden but also in clones harboring additional mutations. Finally, sequential
bone marrow biopsies could also show a reduction in cellularity and in the degree of fibrosis in selected patients.

In a preclinical model we have also tested the combination of IFN-a and arsenic (AS). Indeed, the promyelocytic leukemia protein (PML) is
a transcriptional target of IFN-q, resulting in TP53 or RB activation leading to apoptosis, cell cycle arrest or senescence (Maslah et al,, Blood
2018 132:52; doi: https://doi.org/10.1182/blood-2018-99-112518). We hypothesized that PML, the key organizer of the PML-nuclear bodies
(NB), is an important component of IFN efficacy that can be further enhanced by its combination with AS. We have developed chimeric
animals transplanted with a mixture of bone marrow (BM) from wild type (WT) mice and conditional JAK2VF Kl/vavCre/UbiGFP mice to
analyze the effect of drugs on cell number and JAK2VF allele burden (GFP). Animals, suffering from a PV-like disease, were treated by IFN,
AS or IFN+AS for 8 to 14 weeks and blood was analyzed every 2 weeks. IFN reduced the leukocytosis (from wk2), the platelet number (from
wk2), the erythrocytosis (from wk6) and the JAK2VF allele burden in granulocytes (from wk4), platelets (from wk2) and RBC (from wk8). The
addition of arsenic significantly improved the efficacy of IFN for reducing the leukocytosis (p<0.03) and the polycythemia (p=0.02) on the
short term (weeks 4-6) without toxicity on the platelet number. The effect of the IFN+AS combination was particularly sticking in improving
the reduction of JAK2 mutant allele burden compared to IFN alone in granulocytes (p=0.005), platelets (p=0.001) and RBC (p=0.001).
Improvement of IFN treatment by the addition of AS was also observed on splenomegaly and allele burden in early bone marrow cells
(SLAM). Furthermore, the IFN/AS combination induced less disease relapse (48%,) than IFN alone (73%) as assessed on blood cell counts,
allele burden and splenomegaly 9 weeks after treatment discontinuation. Strikingly, none of the secondary mice transplanted with the
bone marrow of mice treated with IFN+AS combination developed a disease compared with =70% of the mice transplanted with bone
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marrow treated with IFN alone showing a dramatic effect of the combination on disease initiating cells. All these in vivo data demonstrated
that AS greatly improved the hematological and molecular remission induced by IFN alone.

To better understand the underlying mechanism, in vitro data showed a significantly greater number and size of PML-nuclear bodies
in JAK2VF vs. WT UT-7 cells at baseline. Interestingly, IFN + AS significantly increased PML-nuclear bodies in both cell types but more
importantly in JAK2VF cells. IFN+AS also had a synergistic impact on JAK2VF cell proliferation. A cell cycle arrest was induced by IFN+AS in
UT-7 JAK2VF cells while no significant change was observed in UT-7 WT cells. IFN+AS combination clearly induced senescence in JAK2VF
cells as shown by a significantly higher increase of the proportion of S-Bgal+ cells in JAK2VF compared to WT cells. The IFN+AS efficacy
appeared to be PML dependent since the knockdown of PML by shRNA in the JAK2VF positive HEL cell line, significantly reduced the anti-
proliferative effect and pro-senescent activity of IFN+AS. Similar results were found using normal CD34+ cells compared to JAK2VF positive
CD34+ primary cells from PV patients regarding increased PML-nuclear bodies formation in the presence of IFN+AS, decreased proliferation
and enhanced senescence. Moreover, IFNa+AS had a drastic effect on the clonogenic potential of BFU-E progenitors derived from 10 PV
patients with a specific targeting of JAK2VF colonies (reduced from 67% to 32%).

Altogether these results strongly suggest the involvement of PML in the mechanism of action of IFN in MPN therapy and the utility of AS
to greatly improve its efficacy. Such results could provide rationale for a phase 1 study in patients with JAK2V617F-positive MPN resistant or
intolerant to currently available therapies.

1. Kiladjian JJ, Giraudier S, Cassinat B. Interferon-alpha for the therapy of myeloproliferative neoplasms: targeting the malignant clone.
Leukemia. 2016;30(4):776-81.

2. iladjian JJ, Mesa RA, Hoffman R. The renaissance of interferon therapy for the treatment of myeloid malignancies. Blood. 2011;117(18):4706-15.

3.Kiladjian JJ, Cassinat B, Chevret S, Turlure P, Cambier N, Roussel M, et al. Pegylated interferon-alfa-2a induces complete hematologic and
molecular responses with low toxicity in polycythemia vera. Blood. 2008;112(8):3065-72.

4. Masarova L, Patel KP, Newberry KJ, Cortes J, Borthakur G, Konopleva M, et al. Pegylated interferon alfa-2a in patients with essential
thrombocythaemia or polycythaemia vera: a post-hoc, median 83 month follow-up of an open-label, phase 2 trial. Lancet Haematol.
20174(4):e165-e75.

5. Gisslinger H, Zagrijtschuk O, Buxhofer-Ausch V, Thaler J, Schloegl E, Gastl GA, et al. Ropeginterferon alfa-2b, a novel IFNa-2b, induces high
response rates with low toxicity in patients with polycythemia vera. Blood. 2015.
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S505-1

Progress in gene therapy for hemophilia Aand B

Glenn F. Pierce

World Federation of Hemophilia, USA

For 35 years, since the Factor VIIl and Factor IX genes were cloned, the dream of curing hemophilia via inserting normal genes into affected
individuals has remained just out of reach, despite positive results in animal models for more than 20 years. The initial human trials in the
1990s-early 2000s identified adeno-associated virus (AAV) as the preferred vector system, and encouraging but transient results were
obtained using AAV2-FIX. The transgene was lost via a T-cytotoxic cellular response toward hepatocytes containing the FIX gene recognized
AAV capsid peptides displayed in the context of HLA class 1, the typical response in a viral infection. A subsequent trial employed steroids
to manage the T-cell response, preserving hepatocytes containing the FIX transgene, resulting in an average ~5% FIX activity in 10 subjects.
Subsequent studies have employed the Padua mutant of FIX, R338L, a natural mutation conferring 6-8-fold higher specific activity, to
enable FIX expression following IV administration in the ~30% range. For years, B-domain deleted FVIIl has been difficult to package in AAV
vectors, resulting in low hepatic expression in animal models. More recently, a promoter/enhancer-BDD-FVIIl construct has been developed
that, when packaged in AAV5, has yielded ~100% FVIIl activity at 1 year and ~50% activity at 2 years. These remarkable Phase 1/2 results
for both FIX and FVIIl have led to 2 HemB and 2 HemA Phase 3 trials, ongoing at present. Despite these promising results, many questions
remain, including the duration of transgene expression, long term safety, managing the short term immune response, assessing direct
hepatocyte toxicity, and what level of expression is sufficient. Further understanding of AAV transduction biology and exploration of more
efficient and cell type specific AAV vectors, as well as alternative vector systems, will offer the continued advancement of the field, to the
benefit of those affected by bleeding disorders.
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5505-2

Individualized treatment for hemophilia: Population pharmacokinetics approach

Cindy H.T.Yeung

McMaster University, Canada

Hemophilia A and B are rare bleeding disorders, caused by mutations in the factor VIII (FVIII) and factor IX (FIX) genes, respectively.
Hemophilia A affects 1 in 5000 male live births, while hemophilia B affects 1 in 30,000. The current mainstay of hemophilia treatment
is factor replacement therapy with plasma-derived or recombinant concentrates at regular intervals as primary prophylaxis to prevent
bleeding and joint damage.

Tailoring prophylaxis to individual patient characteristics has been suggested as an effective strategy to increase the net clinical benefit of
hemophilia treatment. However, in order to optimally tailor prophylaxis, the estimation of the pharmacokinetic (PK) disposition of FVIII/FIX
at the individual level is required and may pose as a barrier. Typically, multiple blood sampling is required over 24 to 72 hours (i.e, 11 points
for the classical approach), which can be burdensome for the hemophilia patient. Additionally, the clinician treating the patient may be
inconvenienced with performing the needed complication calculations that are beyond the expertise of most hemophilia treaters.
Although in theory population pharmacokinetics (popPK) has enabled a more reliable approach to estimating individual parameters using
reduced data points from individual patients, there are only few readily accessible hemophilia popPK applications available to clinicians,
and none providing a one-stop-shop for most available concentrates.

The Web-Accessible Population Pharmacokinetic Service — Hemophilia (WAPPS-Hemo) project has been developed to address this gap and
provide a comprehensive popPK application for hemophilia health care providers (www.wapps-hemo.org). WAPPS-Hemo is a centralized,
dedicated, web-accessible, and actively moderated database that allows the input of certified hemophilia patient PK data.

WAPPS-Hemo has the potential to provide PK-tailoring to individual patients. In a recently conducted study by Stemberger et al,,
treatment tailoring based on individual PK profiles on limited sampling data was performed in 36 patients using WAPPS-Hemo. The study
demonstrated accurately predicted post-infusion factor activity level in >90% of cases, including for critical levels. In 25 patients, 138 FVIII
activity levels were analyzed after tailoring treatment, where only nine cases were predicted to be above >15% while the observed was
between 3-15%, and one case predicted at above 3% instead of below. The study presents an example of adopting PK-tailored prophylactic
treatment in routine clinical practice using WAPPS-Hemo. The potential of WAPPS-Hemo in the individualized treatment for hemophilia
using popPK s to be further explored.
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Mechanisms of cancer-associated thrombosis

Nigel Mackman

University of North Carolina at Chapel Hill, USA

Cancer patients have a 4-7 fold increased risk of venous thrombosis. There is a range of incidence of thrombosis associated with different
cancer types with pancreatic cancer having one of the highest rates. Risk scores have been developed to identify ambulatory cancer
patients at risk for venous thrombosis. However, guidelines do not recommend thromboprophylaxis for patients expect for multiple
myeloma patients. We are attempting to elucidate prothrombotic pathways and biomarkers in pancreatic cancer patients that can be
used to identify patients that would benefit from thromboprophylaxis. We have found that levels of tumor-derived, tissue factor-positive
microvesicles are associated with venous thrombosis in pancreatic cancer patients. Moreover, tumor-derived, human tissue factor-positive
microvesicles are incorporated into venous thrombi in mice, and inhibition of human tissue factor reduced thrombus size. In other studies,
levels of the neutrophil extracellular trap (NET) biomarker citrullinated histone H3 were associated with venous thrombosis in pancreatic
cancer patients. We found that mice bearing human pancreatic tumors had increased levels of circulating neutrophils. In addition, thrombi
from tumor bearing mice had increased levels of neutrophils and citrullinated histone H3. DNase | treatment of mice reduced thrombus
size in tumor bearing mice but not in control mice. Our studies suggest that both tumor-derived, tissue factor-positive microvesicles and
neutrophils and NETs contribute to venous thrombosis in pancreatic cancer patients.
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Inherited hematologic malignancies

Lucy Ann Godley

The University of Chicago, USA

Familial predisposition to myelodysplastic syndrome and acute myeloid leukemia (MDS/AML) is likely more common than generally
appreciated. We are using several approaches to address how germline mutations drive leukemogenesis in patients. First, we are measuring
the frequency at which a germline mutation is found within patients with myeloid malignancies, focusing initially on patients diagnosed
with myelodysplastic syndromes diagnosed between the ages of 18-40 years old. To answer this question, we are analyzing germline
DNA using a next-generation sequencing panel, which is capable of identifying both single nucleotide variants as well as gene deletion/
duplication events.

In many cases, we have obtained germline DNA by growing primary mesenchymal stromal cells (MSCs) from frozen bone marrow aspirates.
Second, we are testing whether germline mutations within the MSCs themselves might contribute to leukemogenesis by performing in
vitrodifferentiation assaysto assess whether the germline mutations block normal adipocyte, chondrocytes, and/or osteocyte differentiation
in these cells.

Third, we want to understand the molecular progression and clonal evolution that occurs within individuals as they develop leukemia.
To do this, we are measuring clonal hematopoiesis in peripheral blood samples from germline mutation carriers who have not been
diagnosed with overt malignancies. Through these studies, we hope to dissect how germline mutations alter cellular function and drive
leukemia development, with the ultimate goal of developing intervention strategies that could delay or block cancer development in at-
risk individuals.
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GATA2 deficiency: How to make the diagnosis? how to treat it ?

Jean Donadieu

Service d'Hémato-Oncologie Pédiatrique, Registre Des Neutropénies - Centre De Référence Des Neutropénies Chroniques, Hopital Trousseau, France

Germline heterozygous mutations of hematopoietic transcription factor GATA2 have been reported to cause several diseases: i.e, familial
myelodysplasia (MDS), myeloid leukemia (AML), monocytopenia mycobacterial infections/dendritic cell, monocyte, B and NK deficiency
(MonoMAC/DMLC), and Emberger's syndrome (primary lymphedema with MDS). GATA2 is a transcription factor involved in early
hematopoiesis and germline mutations predisposed to familial MDS and/or AML, such as RUNX1 and CEBPA, and germ line pathogenic
variant (class 3 and 4) are transmitted dominantly.

We will present an update of the literature, which involved 4 distinct cohorts (NIH', UK, Germany” and France ) and nuUMerous cases reports.
The total reported cases since the initial description in 2011 involved about 300 cases worldwide. Several aspects should be emphasized.
First, the presentation of the diseases is extremely heterogeneous. Mild neutropenia, mild thrombocytopenia, aplastic anemia, pulmonary
proteinosis, dermatologic lesions like profuse warts and panniculitis, lymphoedema, deafness, bacterial infections but also atypical
mycobacterial have been described as part of the phenotype. Leukemia and myelodysplasia which frequently bore monosomy 7 or trisomy
18 can be observed. Overall, 91% of patients were symptomatic by the age of 40, with life-threatening manifestations. The unification of
so many phenotypes under one gene reveals the complex regulation network linked to this transcription factor and suggests that more
phenotypes may be identified.

Secondly, the mutational spectrum of GATAZ is highly heterogeneous with no mutational hotspot. Molecular defects are distinct mutations
and consist of amino-acid substitutions within the highly conserved C-terminal zinc finger domain, truncating mutations spread over the
entire coding region, regulatory mutations in the 9.5-kb regulatory region, and, more rarely, whole-gene deletion. No correlation between
the type or location of the GATA2 mutation and the clinical phenotype has been established, with exception of an association between
lymphedema and a nonsense and deletion mutation.

Thirdly, germline GATA2 mutations are strongly linked with leukemia and about 80% of GATA2 patients should be diagnosed before age
of 40 years with malignancies. A revised IPSS score allowed classification between a stable disease and hematological transformation.
Fourtly, mortality in historical cohort is high (up to 45% by the age of 40 years). And so far, hematopoietic stem-cell transplantation (HSCT)
remained the sole curative therapy in cases of infectious complications and clonal evolution. The timing of HSCT remains difficult to
determine, but the earlier it was performed, the better is the outcome.
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Roles of monosomy 7 and SAMD9/SAMDOIL mutations in
myeloid leukemogenesis

Hirotaka Matsui

Kumamoto University, Japan

Pediatric myelodysplastic syndrome (MDS) is a rare hematological disorder which account for less than 5% of hematological malignancies
in children. GATA2 and SAMD9/SAMDSL genes, the latter of which locates on the long arm of chromosome 7, have been recently shown
to be mutated in the disease with or without preceding clinical manifestations. In addition, GATA2 mutation in pediatric MDS is often
accompanied by monosomy 7, thus functional analysis of candidate responsible genes on chromosome 7 including SAMD9/SAMDAL is
underway in many laboratories.

More than 15 years ago, we undertook isolation of responsible genes from 21.7 Mb region within 7g21.2-7g31.1. Array CGH was performed
on Juvenile Myelomonocytic Leukemia specimens that show no apparent deletion on chromosome 7 by conventional chromosome
analysis, and we identified around 200Kb common micro deletionin 7g21.3. There are three genes in this region, namely SAMD9, SAMDIL
and MIKIHEPACAM?2), whose function had not been extensively investigated.

Among which, SAMD9 and SAMDIL are derived from a common ancestral gene and encode proteins with 60% similarity. Both SAMDIL
heterozygote and homozygote mice naturally developed MDS at advanced age. SAMDIL protein is localized in early endosomes, and
mechanistically, the downregulation of the protein inhibits the fusion of early endosomes, which gives rise to sustained cytokine signals
due to the delayed disassembly of cytokine receptors incorporated into the endosomal fraction. Based on these observations, we
concluded SAMD9/SAMDSL as promising myeloid tumor suppressor genes.

SAMD9 was recently identified as the responsible gene for MIRAGE syndrome, which exhibitsvarious symptoms including myelodysplasia,
infection, restriction of growth, adrenal hypoplasia, genital phenotypes, and enteropathy. SAMDIL missense mutation was also reported
to cause Ataxia Pancytopenia syndrome, a disease showing ataxia due to the atrophy of cerebellum and pancytopenia that sometimes
progress into MDS. The mutations in these syndromes are supposed to be gain-of-function mutations, in which expression of mutant
protein suppresses growth of hematopoietic cells, and this is consistent with our view that SAMD9/SAMDIL are tumor suppressor genes.
It is noteworthy that the loss of chromosome 7 occurs always in mutant-containing allele when cells acquire growth advantage to evolve
into malignant clones.

In this presentation, | would like to discuss the recent findings on how monosomy 7 contributes to the development of myeloid
malignancies.
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EuroBloodNet: The rare anaemia disorders European epidemiological platform

Maria del Mar Mafiu Pereira, Victoria Gutierrez Valle', Marina Kleanthous?, Petros Kountouris®, Raffaella Colombatti ® Paola Bianchi®,
Eduard van Beers’® and Béatrice Gulbis®

" University Hospital Vall d'Hebrén - Vall d'Hebrén Research Institute, Barcelona, Spain
? Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus

* Azienda Ospedaliera di Padova, Italy

* Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico of Milan, Italy

> University Medical Center Utrecht, The Netherlands

® Hopital ERASME/LHUB-ULB, ULB, Brussels, Belgium

On the light of the Directive 2011/24/EU on patients'rights in crossborder healthcare and with the objective to concentrate highly special-
ized treatment, knowledge and resources, the European Reference Networks (ERNs) were defined based on Centres of Expertise recognized
at the national level. The first 24 ERNs covering 24 different medical specialties started their activity in March 2017, the ERN-EuroBloodNet,
www.eurobloodnet.com, is one of them.

This means that ERN-EuroBloodNet is a collaborative network of 66 medical centres from 15 countries; it brings together individuals and
institutions committed to improve healthcare services in rare, oncological and non-oncological, hematologic diseases (RHD). Its main goal
is to promote excellence for best health care in RHDs based on cutting-edge diagnosis procedures and therapies while removing barriers
for making them available at the European level. In line with this goal, to foster European surveillance on RHDs, the creation of a European
patient registry on rare haematological diseases has been supported. It'll promote access to clinical trials, facilitate the provision of —omics
platforms and new technologies and foster research projects i.e. drug-gable targets identification, gene therapy and pathophysiology.

In line with the ERN-Eurobloodnet goal RADeep, Rare Anaemia Disorders European Epidemiological Platform, https.//www.eurobloodnet.
eu/radeep, is a joint venture conceived in the core of ERN-EuroBloodNet, as an umbrella for both new and already existing European pa-
tients' registries in Rare anaemia disorders (RADs). Ensuring interoperability with European structures fostering research, RADeep will allow
mapping at the European level the diagnosis methods, demography, survival rate, main clinical features and treatments of those patients.
RADeep is implemented in different phases through disease specific arms i.e. pyruvate kinase deficiency, sickle cell disease, thalassaemia,
etc. For each disease specific arm, a scientific committee will be established including experts on prevention, diagnosis and clinical care,
researchers, and national coordinators for data collection, while the RADeep steering committee is in charge of all the common and trans-
verse tasks for RADeep coordination and implementation of the different disease specific arms. The first phase of implementation has been
designed for pyruvate kinase deficiency. Next phases will include sickle cell disease, thalassaemia, congenital dyserythropoietic anaemia
and hereditary xerocytosis.

RADeep principle is to maximize public benefit from data on RAs opened-up through the platform with the only restriction needed to
guarantee patient’s rights and confidentially in agreement with EU regulations for cross-border sharing of clinical data. Accordingly, a legal
frame for RADeep secure sharing and re-use of data on patients affected by RAs has been established from the outset.

A common data set between different specific disease arms is essential to gather harmonized and interoperable data from national regis-
tries. It will enable the trends and burden of the disease at the EU level to be analysed and to allow access to controlled data in the context
of research projects. In liaisons with research community and industry for the re-use of data, the up-to-date and continuous mapping of
services and patients across Europe that RADeep will allow to promote development of clinical trials and ~OMICS based research on drug-
able targets, especially in those countries with limited access to drugs. In addition, exploratory study population queries aiming at identify
adequate target populations and amount of patients to be included in clinical trials will be feasible.
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Clinical utility of high-throughput sequencing for the diagnosis of hereditary
hemolytic anemia

Myungshin Kim

Department of Laboratory Medicine & Catholic Genetic Laboratory Center, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of
Korea, Korea

Hereditary hemolytic anemias (HHAs) are genetic diseases that present with anemia due to the increased destruction of circulating abnor-
mal RBCs. The RBC abnormalities are classified into the three major disorders of membranopathies, hemoglobinopathies, and enzymopa-
thies. Traditional diagnosis of HHA has been performed via a step-wise process combining clinical and laboratory findings. Nowadays, the
etiology of IHA accounts for germline mutations of the responsible genes coding for the structural components of RBCs. Genetic testing
has been used for the confirmatory diagnosis of HHA. Sanger sequencing is primarily performed in order to identify the causative muta-
tions in single gene disorders. It is very lucky to identify mutation(s) in the disease-associated gene in the initial trial. If not, a gene-by-gene
approach is required. In these cases, patients may undergo multiple rounds of testing for different genes, a pathway to diagnosis, which can
be costly and time-consuming. Additionally, the usefulness of Sanger sequencing is limited for the diagnoses of complex, multi-gene disor-
ders or those with locus heterogeneity. Recent advances in molecular technologies, including next-generation sequencing (NGS), inspire us
to apply these technologies as a first-line approach for the identification of potential mutations and to determine the novel causative genes
in patients with HHAs. NGS panels consisting of common disease-causing genes have been developed and applied to routine molecular
diagnosis for undiagnosed IHA patients and their families. In particular, patients with the co-presence of membranopathy, enzymopathy,
and/or hemoglobinopathy can be effectively diagnosed using this new technology. Causal gene identification can be deduced through
an efficient and reliable strategy to impute and analyze NGS data. The expanded implementation of the new technology will increase our
knowledge of the genetic and genomic differences among individuals, gradually leading to a shift in the clinical management and the
therapeutic plan from a population-based approach to a personalized therapy for individual patients. In this talk, | review the concept and
strategy for the genetic diagnosis of HHAs and provide an overview of the preparations for clinical applications of the new molecular tech-
nologies.
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The molecular spectrum of hemoglobinopathy; Thalassemia and Hb variants

Cornelis Leonard Harteveld

Hemoglobinopathy Expert Centre, HbP diagnostics/LDGA, Leiden University Medical Centre, The Netherlands

The hemoglobinopathies constitute the most common recessive monogenic disorders worldwide [1, 2]. Over 1700 different mutations
have been reported which either affect the synthesis of globin chains (causing thalassemia) or alter the structure and properties of the
hemoglobintetramer (hemoglobin variants or abnormal hemoglobins) [3]. Hemoglobinopathies are mostly autosomal recessive disorders
and heterozygotes are symptom-free but present various hematological characteristics which are used for their identification in carrier
screening programs. The homozygous states andcompound-heterozygous states result in four main groups of clinically significant condi-
tions, each witha variable degree of phenotypic severity: the- thalassemias,-thalassemias, sickle cell syndromes, and Hb E syndromes [4].
The heterogeneity of the hemoglobinopathies is caused by the numerous types of thalassemia and abnormal hemoglobin genotypes
which can interact when co-inherited, creating a complex range of hematological phenotypes that often cause difficultiesin interpretation.
Moreover, some phenotypes can arise from several different genotypes, such as heterozygous alpha zero thalassemia and homozygous
alpha plus thalassemia, and the genotypes cannot be distinguished by simple hematological parameters. Finally, the electrophoresis or
chromatography techniques used to screen for abnormal hemoglobins only provide a presumed diagnosis for the variant, and further tests
are required for a definitive diagnosis. Thus in many cases of carrier screening, an accurate diagnosis requires expertise in the interpretation
of the hematological results and confirmation of the genotypes by DNA analysis [1].

The presentation will highlight some unexpected molecular mechanisms showing interesting genotype-phenotype correlations, either
ameliorating or deteriorating the clinical presentation of hemoglobinopathy.

[1]John Old, Cornelis Harteveld, Carrier Screening for the Haemoglobinopathies: Past, Present and Future, https.//wwwlidsen.com/journals/
genetics/genetics-01-03-005

[2] Modell B, Darlison M. Global epidemiology of haemoglobin disorders and derived service indicators. Bulletin of the World Health Organi-
zation. 2008;86(6):480-7.

[3]Giardine B, Borg J, Viennas E, Pavlidis C, Moradkhani K, Joly P, et al. Updates of the HbVar database of human hemoglobin variants and
thalassemia mutations. Nucleic acids research. 2014;42(Database issue):D1063-9.

[4] Weatherall DJ, Clegg JB. The thalassaemia syndromes: John Wiley & Sons; 2008.
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Langerhans cell histiocytosis 2019: New insights and opportunities

Carl E. Allen

Baylor College of Medicine, USA

Children with Langerhans cell histiocytosis (LCH) develop granulomatous lesions with characteristic clonal CD207+ dendritic cells (DCs)
that can arise as single lesions or life-threatening disseminated disease. Despite the wide range of clinical presentations, LCH lesions are his-
tologically indistinguishable based on disease severity. Historically, incomplete understanding of pathogenic mechanisms has challenged
development of optimal clinical strategies for patients with LCH. Recently, activating somatic mutations in MAPK pathway genes, most
notably the BRAFV600E mutation, have been discovered in almost all cases of LCH. Further, the stage of myeloid differentiation in which the
mutation arises defines the extent of disease. MAPK activation in LCH precursor cells drives myeloid differentiation, blocks migration, and
inhibits apoptosis, resulting in accumulation of resilient pathologic DCs that recruit and activate T cells. These new insights support reclassi-
fication of LCH as a myeloid neoplastic disorder. Early phase trials in adults with LCH and the related Erdheim-Chester disease and emerging
case studies demonstrate promising responses to MAPK pathway inhibitors, though potential for cure and safety in children remain to be
defined. While we now understand the framework for mechanisms of LCH pathogenesis, continued research will uncover opportunities
to identify additional targets and inform personalized therapeutic strategies based on cell of origin, somatic mutation, inherited risk factors
and residual disease.
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Treatment of hemophagocytic lymphohistiocytosis - today and tomorrow

Jan-Inge Henter

Childhood Cancer Research Unit, Department of Women's and Children’s Health, Karolinska Institute, and Theme of Children’s and Women's Health,
Karolinska University Hospital, Stockholm, Sweden

Hemophagocytic lymphohistiocytosis (HLH) is a hyperinflammatory syndrome with two major forms; primary (familial; FHL) and secondary
(acquired) HLH (sHLH). FHL is due to genetic abberations causing defect lymphocyte cytotoxicity, while sHLH in adults commonly is trig-
gered by infections malignancies and autoimmune conditions.

In FHL, functional studies of lymphocyte cytotoxicity are diagnostically valuable, In addition, >90% can get genetic diagnoses. Diagnosis of
sHLH is less well defined, and the HLH-2004 diagnostic criteria are recommended but not validated.

Survival in FHL has increased dramatically with around 60% 5-yr survival in HLH-2004. This etoposide/dexamethasone combination is ben-
eficial also in sHLH, including infection-associated HLH, such as severe EBV-HLH, and malignancy-associated HLH (in particular malignan-
cy-triggered HLH). In autoimmune-associated HLH (macrophage activation syndrome, MAS-HLH), etoposide is often a second/third line
option.

In severe presumed sHLH we suggest individualized etoposide/corticosteroid-based therapy with 1) etoposide typically once weekly, 2)
weekly decisions on etoposide continuation, and 3) lower etoposide dose than in FHL, in particular in adolescents and adults (50-100 mg/
m’ according to age, severity of symptoms, and response to therapy). More intensive therapy, as the full HLH-94/HLH-2004 protocols, may
be required in severe EBV-HLH. Biologically, etoposide results in selective deletion of activated T-cells and efficient suppression of inflamma-
tory cytokine production.

Finally, there is still much to learn on sHLH diagnosis and treatment. In the future, we may combine etoposide/corticosteroid with biologi-
cal treatment (as inhibitors to JAK1/JAK2, IL-1, and/or IFN-gamma) to increase efficacy and reduce side effects. Moreover, the role of SCT in
refractory/relapsing sHLH needs to be determined.
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Genetic studies on the Hemophagocytic Lymphohistiocytosis (HLH) in Korea

Jong Jin Seo

Asan Medical Center, University of Ulsan College of Medicine, Korea

The first study on the genotype of Korean patients with HLH was carried out in 2009, and UNC13D was found to be the predominant
causative gene with recurrent splicing mutations. Further study using haplotype analyses identified significantly shared haplotypes in 2
predominant UNC13D mutations, indicating the presence of founder effect which explains the unusual predominance of FHL3 in Korea.
After the identification of STXBP2 mutation in 2009, STXBP2 was investigated by conventional sequencing analysis in 50Korean patients
who lacked mutations in PRFT, UNC13D, or STX11. One patient with 2 novel mutations of STXBP2 was found, and the prevalence of FHL5
was estimated to be ~1% in Korea.

Recently the genotype of patients in Korean HLH Registry with no definite HLH-associated gene mutations were reanalyzed using HLH-re-
lated 14-gene targeted panel test. This revealed 26 patients (36.1%) of them having at least 1 HLH-associated mutation. Among them, 10
patients (13.9%) were genetically confirmed as pHLH; 1 FHL2, 1 FHL3, 1 XLP type 1, 1 XLP type 2, and 6 with heterozygous mutations in 2
HLH-associated genes (3 AP3B1/LYST, 1 PRF1/BLOC1S6, 1 UNC13D/ITK, and 1 STX11/SLC7A7). These findings suggest the need for compre-
hensive genetic testing for the accurate diagnosis and proper treatment of pHLH.

Recent nationwide retrospective survey on a total of 48 pHLH patients with proven HLH-associated gene mutations revealed 7 PRF1(14.3%),
36 UNC13D(75.5%), 1 STX11,2 STXBP2, and 2 SH2D1A mutations. Median age at diagnosis was 3.2 months, and 75.5% of the patients were
diagnosed before 1 year of age. There was no statistical difference in the clinical presentations and laboratory findings at diagnosis among
genotype groups. Eight patients died before hematopoietic stem cell transplantation (HSCT). The 5-yr overall survival rate of 36 transplant-
ed patients was 74.8%, whereas that of 13 who didn't receive HSCT was 26.9% (P<0.001). Four patients are alive in complete remission
without HSCT for a median duration of 10 months (range 5.7~20.1 months). There was no difference in overall survival rate according to
genotype. Among the 25 FHL3 patients, 5 with biallelic splicing mutations showed significantly lower overall survival rate (20% vs. 71.1%,
P=0.012) and lower reactivation free survival rates (0% vs. 65.7%;P=0.011) compared to FHL3 patients with other types of mutation.
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Deeplearning for CRISPR-Cpf1 research
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Department of Electrical and Computer Engineering, Seoul National University, Korea
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Targeted genome editing using CRISPR-Cas (clustered, regularly interspaced, short palindromic repeats and CRISPR-associated proteins)
system has rapidly become a mainstream method in molecular biology. Cpf1, a recently reported effector endonuclease protein of class 2
CRISPR-Cas system, has several different characteristics from the predominant Cas9 nuclease. Although Cpf1 has broadened our options to
efficiently modify genes in various species and cell types, we still have limited knowledge on Cpf1, especially regarding its target sequence
dependent activity profiles. Determination of CRISPR nuclease activities is one of the key initial steps for genome editing. Several compu-
tational approaches have been proposed for the in silico prediction of CRISPR nuclease activities. However, they rely on manual feature ex-
traction, which inevitably limits the efficiency, robustness, and generalization performance. To address the limitations of existing approach-
es, in this talk | will present an end-to-end deep learning framework for CRISPR-Cpf1 guide RNA activity prediction, dubbed as DeepCpf1.
Leveraged by (1) a convolutional neural network for feature learning from target sequence composition and (2) multi-modal architecture
for seamless integration of an epigenetic factor (i.e, chromatin accessibility), the proposed method significantly outperforms the conven-
tional approaches with an unprecedented level of high accuracy.

This presentation is based on the following publication:

Hui Kwon Kim#, Seonwoo Min#, Myungjae Song, Soobin Jung, Jae Woo Choi, Younggwang Kim, Sangeun Lee, Sungroh Yoon*, Hyongbum
(Henry) Kim*, Deep learning improves prediction of CRISPR-Cpf1 guide RNA activity, Nature Biotechnology, vol. 36, no. 3, pp. 239-241,
March 2018 [#: co-first authors; *: co-corresponding authors].
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Precision dinner: Genomes and health records

JuHan Kim

Seoul National University College of Medicine, Korea

Did personalized genome sequencing help me? Fast caffeine and alcohol metabolizer'was not impressive. | found a LoF (Loss of Function)
mutation in Coagulation Factor X (F10).It was fortunate that it was heterozygous, as homozygosity might have prevented my birth. My
factor assay revealed that my F10 functional activity was at 67%, which is below normal, along with delayed BT, PT and aPTT. Although |
am a medically proven F10 deficiency patient, | have no bleeding tendency. Perhaps | am more evolved in this era of hypercoagulability
due to our civilization progressing faster than evolution. The problem is that tens of millions of people are prescribed anticoagulants to
prevent cerebrovascular accident. Equipped with the knowledge of my genome and its mutations, | know that I should not take anticoag-
ulants. However, the main indication of F10 inhibitors has nothing to do with coagulopathy nor clotting. The prescription of anticoagulants
for atrial fibrillation is common, and doctors without the knowledge that | have a LoF variant that would make my response to the drug
dangerous would not hesitate to prescribe them to me, or to other patients like me. There is no rationale for prescribing an inhibitor for a
target that has already been inhibited by LoF variants. More than 300,000 Koreans (1/167) are at risk due to this specific mutation. Xantine
Dehydrogenase (XDH) inhibitors are treatments of choice for gout but may be useless for me due to another LoF variant present on my
XDH. Distal tubule reuptake inhibitors may be alternatives for the one in ten patients with this variant, such as myself. LoF’s can sometimes
protect us in mysterious ways, as well. Despite my very mild symptoms, | am self-medicating myself with an endogenous substance with
no metabolite nor side effects. | will eventually lose my sight due to a LCAT deficiency, which is causing cholesterol deposits in my lens, and
a GALK1 deficiency which is causing cataracts. | have to enjoy my current sight and see all the beautiful things | can on Earth. This kind of in-
formation is not outlined in current medical textbooks. Conventional medicine focuses on the average, and considers us all as average folks.
Mere "idiosyncrasies” cannot prevent doctors from prescribing potentially harmful medications without guilty in virtue of medial utilitarian-
ism. Will this approach still hold in this era of digital genomes? We all are minorities in some conditions and against some drugs. One does
not fit all, we are all different in some aspects. Medicine has not just been fully personalized yet. Shall we take a walk for precision dinner?
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Connected health and wellness journey

Jack Ahn

Samsung Electronics, USA

loT, Al, 5G, Digital Health — Much about them have been discussed, reported, demonstrated, and commercialized. With the advent of these
technologies, one common thread of user scenarios, namely connected health, has rapidly emerged over a short period of time.

Moreover, loT, Al, 5G, Digital Health are further enabling the new ecosystem to thrive as it explores more reliable ways to connect and pro-
vide seamless user experience across disparate systems, devices, and processes.

In its Progressions series, EY posits that “health is being reimagined as a result of scientific and technological change”'. The mentioned scien-
tific and technological change also enables technology providers to reimagine how the health and wellness related products and services
are delivered to consumers. In fact, to the technology providers, consumers are no longer mere endpoints of their products and services.
Rather, consumers are very much in the center of the new ecosystem more so for the health and wellness related products and services.
Each of us embarks on a very unigue health and wellness journey. The advancement in technologies, along with the confluence of a few
other factors such as user acceptance, economics, legislative and regulatory changes, and 360° data, allows the technology providers to be
an authentic companion throughout each individual’s unique health and wellness journey, providing meaningful insights and individual-
ized services at the right time, to the right channel or medium.

“Connected Health and Wellness Journey” discusses a number of health and wellness related user scenarios in the context of these technol-
ogies while exploring what they are and what challenges may lie ahead.

"Life Sciences 4.0, Ernst & Young Progressions series, ey.com/lifesciences
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Genomics of core-binding factor AML

Nicolas Duployez

Lille University Hospital and INSERM UMR-S, France

RUNXT and CBFB encode subunits of the core binding factor (CBF), a heterodimeric transcription factor required for the establishment
of definitive hematopoiesis. Acute myeloid leukemia (AML) with t(8;21)/RUNXT-RUNXTTT fusion and AML with inv(16)/CBFB-MYH11
fusion, reported together as CBF AML, account for approximately 25% of pediatric and 15% of adult de novo AML patients. Since the first
description of t(8;21) and inv(16) AML in 1973 and 1983 respectively, a great deal has been learned about the molecular consequences of
both rearrangements. Experience from murine models as well as clinical observations have demonstrated that the CBF disruption alone is
insufficient to induce AML. CBF AML is largely considered as a model of multistep leukemogenes is requiring additional genetic aberrations.
Recently, our group reported the comprehensive genetic profiling in CBF AML patients enrolled in the French trials ELAMO2 (0-18 years)
and CBF2006 (18-60 years) using both high-throughput sequencing and single nucleotide polymorphism-array1,2. We demonstrated
that mutations in genes activating kinase signaling were frequent in both subtypes, as previously described by others. Co-occurrence of
multiples signaling lesions in independent subclones, named clonal interference, was frequent and conveyed inferior event-free survival’.
By contrast, we found mutations in genes encoding chromatin modifiers or members of the cohesin complex with high frequencies in
(8;21) AML (419% and 18% respectively) while they were nearly absent in inv(16) AML1. Interestingly, such mutations were associated with a
higher cumulative incidence of relapse in patients with signaling mutations suggesting synergic cooperation between these events. Other
events included ZBTB7A and DHX15 mutations in t(8,21) AML (20% and 6% respectively), FOXP1 deletions or truncating mutations in inv(16)
AML (7%) and CCDC26 disruption as a possible new lesion associated with aberrant TK signaling in this particular subtype of leukemia
(4.59% of CBF AML)2. Overall, these findings suggest important pathways that distinguish t(8;21) AML from inv(16) AML leukemogenesis with
potential biological and clinical significance4.

1. Duployez N, Marceau-Renaut A, Boissel N, et al. Comprehensive mutational profiling of core binding factor acute myeloid leukemia. Blood
2016;127(20):2451-2459.

2. Duployez N, Boudry-Labis E, Roumier C, et al. SNP-array lesions in core binding factor acute myeloid leukemia. Oncotarget 2018,9(5):6478-
6489.

3. Itzykson R, Duployez N, Fasan A, et al. Clonal interference of signaling mutations holds prognostic relevance in core binding factor acute
myeloid leukemia. Blood 2018;blood-2018-03-837781.

4. Kuykendall A, Duployez N, Boissel N, Lancet JE, Welch JS. Acute Myeloid Leukemia: The Good, the Bad, and the Ugly. Am Soc Clin Oncol
Educ Book 2018;(38):555-573.
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Precision medicine in AML in the era of novel agents

Gail J. Roboz

Weill Cornell Medicine, The New York Presbyterian Hospital, USA

For decades, acute myeloid leukemia (AML) has lagged behind other hematological malignancies with respect to improvements in
treatments and outcomes. The majority of AML patients relapse and die from their disease despite initial remission, and long-term
survival for older patients is rare. During the last few years, increased understanding of the pathobiology of AML has led to refinements
in prognostic models, as well as the developed of targeted therapies. The application of next-generation sequencing (NGS) technologies
to identify somatic mutations is now part of the standard of care for both newly diagnosed and relapsed AML patients. The presence of
several mutations has been incorporated, along with cytogenetics, into the European LeukemiaNet and other prognostic scoring systems
for AML. Also, targeted inhibitors of FLT3 (midostaurin, gilteritinib), IDH1 (ivosidenib) and IDH2 (enasidenib) have become commercially
available in the United States and are pending approval in other parts of the world. The term “precision medicine” has been increasingly
applied in AML as risk-adapted and biology-adapted treatments have evolved. In addition to molecularly targeted approaches, other
subgroups of AML patients have been identified, including those with secondary AML, who may benefit from a liposomal combination of
cytarabine and daunorubicin (CPX-351), and those with core-binding factor AML, who may benefit from the addition of the calicheamicin-
conjugated CD33 antibody gemtuzumab ozogamicin to standard chemotherapy. Finally, the addition of the BLC-2 inhibitor venetoclax to
hypomethylating agents or low-dose cytarabine has emerged as the new standard of care for older patients with AML. Early data suggest
that venetoclax combinations have significant activity across molecular and cytogenetic subgroups of patients, but more data are needed
to optimize its use. Improved techniques of NGS and flow cytometry have resulted in rapid evolution of the field of measurable residual
disease (MRD) in AML. MRD-negative complete remission is the goal of AML therapy and significant work is underway to determine which
of the novel agents and combinations will result in the highest rates of MRD negativity. A major challenge for the next few years will be to
determine a) how to best "‘mix and match”the agents described above, as well as other emerging novel agents, and b) how to select which
AML patients should undergo allogeneic stem cell transplantation in the era of novel therapeutics.
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Incorporation of molecular assessments in risk stratification for myelodysplastic
syndromes: Ready for prime time?

Amer M. Zeidan

Yale University, USA

Myelodysplastic syndromes (MDS) are characterized by a high degree of heterogeneity in the clinical course, and the outcomes of
individual patients are very variable. Dr. Zeidan will overview the epidemiology and the diagnostic approach for MDS. As the management
strategies can range all the way from observation to recommendation of allogeneic hematopoietic stem cell transplantation, accurate risk
stratification is very important in MDS. Dr. Zeidan will discuss the approach for risk stratification using clinical, pathological, and cytogenetic
data that are used in the most widely used prognostic instruments. He will review the progress achieved so far in understanding the
molecular pathogenesis of MDS and how does the better understanding of the genetic landscape of MDS is offering opportunities to
improve the diagnostic and prognostic evaluation of MDS as well as unravel novel targets for therapeutic interventions. Dr. Zeidan will final
discuss why the incorporation of molecular assessment in routine clinical practice remains challenging and discuss future directions for
improvement of individualized outcome prediction.
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s chronic myeloid leukemia a single hit disorder?:
Evidence from next-generation sequencing data

Dennis Kim

University of Toronto, Princess Margaret Cancer Centre, Canada

Chronic myeloid leukemia (CML) is a clonal disease of the hematopoietic stem cells (HSCs) due to the occurrence of the BCR-ABL1 gene
rearrangement, which is traditionally thought to be a single hit event in the leukemogenesis of CML. However, there are many evidence
suggesting that it is not the case: 1) transient detection of BCR-ABL1 fusion transcripts was reported repeatedly in healthy individual, which
disappeared 6-12 months after with repeated test, 2) Transduction of BCR-ABLT gene rearrangement itself is not enough to establish CML
disorder in mouse models.

Recent advances in next-generation sequencing (NGS) has revealed that the presence of clonal hematopoiesis of indeterminate potential
(CHIP) in diverse subtypes of myeloid disorders. It was thought to be very important in the development of pre-leukemic and leukemic
clone in myeloid neoplasms. However, it has never been extensively investigated in CML. Our studies(Blood 2017 & Leuk Res 2017) reported
that 1) 37% of CML patients carries somatic mutation during course of tyrosine kinase inhibitor (TKI) therapy from diagnosis of CML; 2)
those carrying mutation in epigenetic regulation pathways such as ASXL1, DNMT3A or TET2, has a lower response rate and poor long-term
outcomes following imatinib therapy; 3) 10-20% of CML patients carries mutation in T-cell fraction, suggesting the involvement of CHIP in
the leukemogenesis of CML.

In my presentation, recent advances in somatic mutation profiles and genomics will be discussed in the context of its role as a biomarker
for response to TKI therapy. Also, clonal evolution of therapy-resistant dormant clones will be discussed. Integrative overview on application
of precision medicine in future CML management will be discussed.
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NGS-based ABL1 kinase domain mutation detection

Simona Soverini

Hematology/Oncology ‘L. e A. Seragnoli’, University of Bologna, Italy

Despite the striking efficacy of tyrosine kinase inhibitors (TKIs) for the treatment of chronic myeloid leukemia (CML), a proportion of patients
do not achieve an optimal response and require treatment optimization. To this purpose, three generations of molecules are nowadays
available: imatinib (first generation) ; dasatinib, nilotinib and bosutinib (second generation) ; ponatinib (third generation). A variety of mech-
anisms may underlie lack or loss of response to TKls, but acquisition of point mutations in the BCR-ABL1 kinase domain (KD) is, at present,
the only actionable one4. Each first- and second-generation TKI is known to have a well-defined spectrum of sensitive and resistant mu-
tants. Failure to turn off BCR-ABL1 activity and achieve a rapid and deep clearance of mutant cells not only would result in unsatisfactory
clinical response, but would also fuel the acquisition of additional mutations. This, in some patients, would result in a clonal complexity (the
so called ‘compound mutants’) that has been shown to be much more difficult to address therapeutically. Screening for mutations is thus
recommended both by the European LeukemiaNet (ELN) and by the National Comprehensive Cancer Network (NCCN) in case of failure
and warning, that is, whenever a change of therapy is necessary or is to be considered. Capillary (Sanger) sequencing is the current gold
standard for diagnostic BCR-ABL1 KD mutation screening. In recent years, however, next-generation sequencing (NGS) has entered routine
diagnostic workflows in hematology and oncology as it has proven a powerful and robust technology. In my presentation, | will review the
retrospective studies on the use of NGS for BCR-ABL1T KD mutation screening and | will present the results of the first, prospective study
(NEXT-in-CML).
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Precision medicine and immunity in CML

Satu Mustjoki

Hematology Research Unit Helsinki, Department of Clinical Chemistry and Hematology, University of Helsinki and Helsinki University Hospital
Comprehensive Cancer Center, Finland

The detailed knowledge of molecular pathobiology behind hematological malignancies has pioneered cancer research and resulted in new
effective and non-toxic targeted therapies in selected disorders such as tyrosine kinase inhibitor (TKI) therapy in chronic myeloid leukemia
(CML). However, persistent minimal residual disease (MRD) due to inherent resistance of the leukemic stem cells remains challenging, and in
the majority of the patients the therapy is still not considered curative. Interestingly though, recent results suggest that 40-50% of optimally
responding CML patients are able to stop the treatment without disease relapse. Our recent results suggest that the active immune system
is crucial when we aim for the curative treatment outcome. Patients who are able to stop the anti-cancer treatment (TKI therapy) and stay
in remission have higher number of NK-cells and also the function of the NK-cells has shown to be better than in patients who relapse after
therapy discontinuation. However, the immune system is complex and the role of other immune cell subsets is still unclear. In addition,
at the time of diagnosis more immunosuppressive environment exists in the CML bone marrow compared to normal controls and this is
partly reverted during TKl therapy.

Although with the TKI therapy, the life expectancy of chronic phase CML patients is close to age matched healthy controls, the treatment
results in advanced phase CML patients are not optimal, and many patients are still dying due to their disease. Novel sequencing and
high-throughput drug screening techniques allow more detailed understanding of the biological heterogeneity of leukemia cells and
provide novel therapy targets. Already now, important driver mutations in addition to BCR-ABLT fusion gene have been discovered both
in advanced phase and chronic phase CML patients. Future studies will show, whether additional genetic analysis will be included in the
routine diagnostic set-up in CML to allow individualized treatment tailoring.
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Treatment of childhood ALL with IKZF1 deletion
(Malaysia-Singapore ALL 2010 Study)

Allen Yeoh Eng Juh

National University of Singapore, Singapore

Mullighan et al found that deletion of IKZF1 gene (IKZF1°), which encodes for the lymphoid transcription protein IKAROS, confers a
significantly worse outcome for ALL. IKZF 1% is seen in 2 out of 3 cases of BCR-ABL1-positive and ~15% of BCR-ABL1-negative childhood
ALL. The availability of the multiplex ligation-dependent probe amplification (MLPA) assay allows for a rapid, affordable method to
determine IKZF 1% status, enabling its incorporation into contemporary ALL trials.

Although IKZF1® confers a higher risk of relapse in childhood B-lymphoblastic leukemia (B-ALL), it is uncertain whether treatment
intensification will reverse this risk and improve outcome. Clappieret al in the retrospective analysis of BFM-based EORTC protocol 58951
study, reported that vincristine-dexamethasone/prednisolone pulses during maintenance therapy reduced the cumulative risk of relapse in
IKZF 1% patients in average risk BCR-ABL1-negative patients. However, Hinze et al reported that similar vincristine/dexamethasone pulses in
ALL BFM-95 study actually worsen the outcome. Specifically, patients with KZF 1 had 5-yr EFS 57% with pulses compared to 74% without
pulse due to increased relapse and non-relapse mortality.

Malaysia-Singapore ALL 2010 (MS2010) study prospectively upgraded the risk assignment of patients with IKZF1° to the next higher level
and added imatinib to all patients with BCR-ABL1 fusion. A total of 823 B-ALL patients treated on MS2003 (n=507) and MS2010 (n=316)
were screened for IKZF1* using multiplex ligation-dependent probe amplification (MLPA) assay.

In MS2003 where IKZF1° was not used in risk assignment, IKZF1° conferred a significantly higher 5-yr CIR (30.4% vs. 8.1%, p=8.7x10-),
particularly in intermediate risk (IR) group who lacked high-risk features (25.0% vs. 7.5%, p=.01). For BCR-ABL1-negative patients, IKZF1*
conferred a higher 5-yr CIR (20.5% vs 8.0%, p=01). In MS2010 the 5-yr CIR of patients with IKZF1° significantly dropped to 13.5% (p=.05)
and no longer showed a significant difference in BCR-ABL1-negative patients (11.4% vs. 4.4%, p=.09). The 5-yr overall survival (OS) for
patients with IKZF1* improved from 69.6% in MS2003 to 91.6% in MS2010 (p=.007).

The Ma-Spore ALL 2010 study showed that intensifying therapy for childhood B-ALL with IKZF 1% significantly reduced the risk of relapse
and improved overall survival. Incorporating IKZF1 deletion screening significantly improved treatment outcome in contemporary ALL
therapy.
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Multicenter clinical trial of pediatric acute lymphoblastic leukemia in China:
CCLG 2008 Study

Chi-kong Li

Department of Paediatrics, Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong

Acute lymphoblastic leukemia (ALL) is the commonest childhood malignancy and the treatment outcome has improved to about 90%
long term survival in most developed countries. China had not started any large scale clinical trials for childhood ALL before 2000 because
of medical and economic constraints. Small scale multicenter clinical trial firstly started in south China on a city base in Guangzhou in
early 2000. The first large scale multicenter study across the country started in 2008, the Chinese Children Leukemia Group (CCLG) ALL
2008 Study. A total of 2231 patients were recruited from 10 hospitals in 8 cities in China from April 2008 to December 2012. Patients were
treated with a modified BFM based protocol, and high risk patients received more intensive maintenance treatment. Cranial irradiation was
not applied except central nervous system (CNS) leukemia at diagnosis. Two hospitals piloted minimal residual disease (MRD) monitoring
with treatment adjustment. Complete remission (CR) was achieved in 94.1% of evaluable patients. Induction death happened in 1.6% and
another 2.9% died due to non-relapse causes after achieving CR, and 4% of patients abandoned treatment. At 5 years, overall survival (OS)
and event-free survival (EFS) of the whole group was 85.2% and 79.9%, respectively. The cumulative incidence of relapse (CIR) was 15.3% at
5 years. The outcome of MRD group is better than the non-MRD group (5y-EFS: 82.4% vs 78.3%, P = 0.038; 5y-CIR: 10.7% vs 18.0%, P < 0.001).
With the good result of this multicenter clinical trial in China, further multicenter clinical trials are now ongoing. The two largest clinical trials
are China Children Cancer Group (CCCG) 2015 ALL Study and the South China Children Cancer Group (SCCCG) 2016 ALL Study, both are
targeting at 5000 subject recruitment. MRD by Flow cytometry is now becoming a standard monitoring tool for ALL studies in China. There
are still areas for improvement including trial structure, conduct of clinical trials, shortage of essential medications and long term follow-up
of patients.
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Recent updates of prospective trials for ALL in Japan

Yasuhiro Okamoto

Department of Pediatrics, Kagoshima University
Graduate School of Medical and Dental Sciences, Kagoshima, Japan

Before 2003, there were four study groups for pediatric leukemia in Japan. These were formed into one group, JPLSG, in 2003. We started
a trial for infant ALL, MLLO3, in 2003, followed by a trial for Ph+ ALL, Ph04, in 2004. In 2011, a trial for T-ALL was opened and, finally a trial for
BCP-ALL, ALL B12, was opened in 2012. This was largest leukemia trial in Japan and recruited 1,816 patients and closed in 2017. The results
of T11/B12 have not been reported yet, but these seem to be OK. Currently new trials, T19 and B19 are going to be opened this year. One
of aims of B19 trial is the optimization of duration of maintenance therapy. Based on the results of the previous study of the Tokyo Children
Cancer Study Group, maintenance treatment periods of 18, 24, and 30 months are randomly tested in certain parts of the patient. Another
challenge of B19 is, with collaboration with adult study group, extension of the upper limit of age to 65 years. Blinatumomab is going to be
incorporated into treatment for patients with high risk features. Simultaneously, trials for infant ALL and Ph+ ALL are going to be open this
year.
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Pathogenesis of EBV-associated lymphoproliferative disorders

Hiroshi Kimura

Nagoya University Graduate School of Medicine, Japan

Ubiquitous Epstein-Barr virus (EBV) infects lymphocytes, and is associated with various lymphoid malignancies. Since EBV preferentially
infects B cells, it has a strong association with B-lineage lymphoproliferative diseases or lymphomas such as post-transplant lymphoprolif-
erative disorder, Burkitt lymphoma, and EBV-positive diffuse large B-cell lymphoma (DLBCL) of the elderly. However, it also transforms T- or
natural killer (NK)-lineage cells at lesser frequency and is associated with T or NK cell malignancies such as extranodal NK/T cell lymphoma,
nasal type (ENKTL) and aggressive NK cell leukemia (ANKL). Chronic active EBV infection (CAEBV), which occurs most often in children and
young adults in East Asia, is classified as one of EBV-positive T/NK-cell lymphoproliferative diseases in the 2017 WHO lymphoma classifica-
tion. CAEBV has an indolent clinical course with highly variable clinical presentations, including fever, lymphadenopathy, hepatospleno-
megaly, hypersensitivity to mosquito bites, and skin lesions resembling hydroa vacciniforme. Patients with CAEBV often progress into overt
lymphoma (ENKTL) or leukemia (ANKL) in the long-standing clinical course. EBV's transforming capacity in B cells is well characterized, but
the molecular pathogenesis of clonal expansion caused by EBV in T/NK cells has not yet been clarified. To clarify the neoplastic nature and
pathogenesis of CAEBV, we performed comprehensive genetic analysis in patients with CAEBV. The study revealed that somatic driver
mutations (DDX3X and KMT2D) were found in EBV-infected cells, suggesting a unique role of these mutations in neoplastic proliferation
of EBV-infected cells. Interestingly, the EBV genome harbored frequent intragenic deletions that were common in various EBV-associated
lymphomas, such as DLBCL and ENKTL. Our findings highlight a pathogenic link between intragenic EBV deletions and EBV-associated lym-
phomagenesis.
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Molecular understanding of peripheral T-cell ymphoma

Javeed Igbal

University of Nebraska Medical Center, USA

Peripheral T-cell lymphoma (PTCL) is a complex group of diseases with great heterogeneity in morphology, immunophenotypic character-
istics, and clinical features. They represent ~12-15% of all Non-Hodgkin lymphoma (NHL) in the western world with at least 29 distinct en-
tities defined in current WHO classification. PTCL in general have dismal prognosis compared to their B-cell counterparts, partly due to lack
of understanding of complex T-cell immunobiology with numerous functional subsets and plasticity. PTCLs are currently diagnosed using a
complex and often fragmented combination of clinical, morphological and molecular analyses. More than one-third of these cases cannot
be classified further and are designated as PTCL-not otherwise specified (PTCL-NOS). Through extensive gene expression profiling (GEP)
studies, robust gene signatures for molecular classification have been identified, which also reflect the pathobiology and demonstrated
cell-of- origin of major entities. Remarkably, two novel major molecular subgroups in PTCL-NOS with distinct clinical and biological features
were delineated. One subgroup (PTCL-GATA3) is characterized by high expression of GATA3, a master regulator of T helper2 (TH2) differen-
tiation, and its target genes, whereas the other subgroup (PTCL-TBX21) is characterized by high expression of TBX21, master regulator of
TH1 differentiation, and its target genes, with the former showing significantly worse clinical outcome. The genetic characterization show
distinct patterns of chromosomal copy number abnormalities (CNAs), substantiated by significant enrichment of distinct oncogenic path-
ways in these subgroups. The comprehensive genomic characterization using next generation sequencing techniques led to identification
of recurrent mutation targeting epigenome (TET2, IDH2 and DNMT3A), T-cell activation, and oncogenic pathways (STAT3, NF-kB) in multiple
PTCL entities. Such functional integrative functional genomic approaches indicated two major cooperative oncogenic mechanisms in
Angioimmunoblastic T-cell lymphoma (AITL) with initial epigenomic dysregulation in CD4+ T cells, followed by aberrant activation of T-cell
receptor (TCR) signaling. In summary, genomic characterization has deciphered several novel insights at the genetic and molecular level,
which may eventually lead to identify better treatment options. These genetic events are now being explored in mouse models and could
provide a deeper understanding of the disease pathogenesis and potential therapeutic targets in future investigation.
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Clinical application of cell-free DNA in lymphoma

Seok Jin Kim

Department of Medicine, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Korea

Targeted deep sequencing of cell-free DNA was recently used to investigate tumor mutations in relatively broad genomic regions including
many cancer-associated target genes in a particular subtype of non-Hodgkin lymphomas (NHLs), such as diffuse large B cell lymphoma
and angioimmunoblastic T cell lymphoma. However, the immense heterogeneity of genetic landscapes across lymphoma subtypes with
a limited number of commonly and frequently mutated genes poise a hurdle to design a gene panel applicable for diverse subtypes of
NHLs. Since 2017, our institute has performed a prospective single-center cohort study for T-cell lymphoma to analyze the feasibility and
clinical relevance of circulating cell-free DNA. We designed a panel targeting 66 genes associated with NHLs and performed targeted deep
sequencing to analyze circulating tumor DNA in plasma cell-free DNA samples from patients with NHLs across a wide variety of subtypes.
In this session, l introduce the progress of our studies and the results of interim analyses.
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Droplet microfluidics in antibody discovery, immune repertoire sequencing
and personalized cancer therapy

Christoph A. Merten

European Molecular Biology Laboratory (EMBL), Meyerhofstrasse 1,69117 Heidelberg, Germany

We have developed fully integrated droplet-based microfluidic platforms for the screening of therapeutic antibodies"”. In these systems
tiny aqueous droplets (picoliter volumes) surrounded by oil serve as independent assay vessels. The technology allows the direct screen-
ing of several hundred thousand primary, non-immortalized murine or even human B-cells for the secretion of antibodies that do not just
bind to a drug target, but functionally inhibit it. Furthermore, the technology can be used for genotypic and phenotypic characterization
of blood cells at the single cell level’. We believe this opens the way for many new approaches in drug discovery, including personalized
immunotherapy or the use of antibodies to control cellular pathways at will.

In parallel to this we have developed screening platforms enabling rapid identification of optimal drug cocktails for personalized cancer
therapy”. Results are available within 24h after surgery at consumables costs of less than 150 US$ per screen. The power of this platform has
been demonstrated using cancer cell lines, mouse models and even human tumor biopsies. We now envisage first clinical trials and assess
further application fields, e.g. for the efficient stratification of patients forimmunotherapies.

1.B.El Debs, R. Utharala, I. V. Balyasnikova, A. D. Griffiths and C. A. Merten, Proc Natl Acad Sci U S A, 2012, 109, 11570-11575.

2.N. Shembekar, H. Hu, D. Eustace and C. A. Merten, Cell Rep, 22, 2206-2215.

3.N. Shembekar, C. Chaipan, R. Utharala and C. A. Merten, Lab on a Chip, 2016, 16, 1314-1331.

4.F Eduati, R. Utharala, D. Madhavan, U. P. Neumann, T. Longerich, T. Cramer, J. Saez-Rodriguez and C. A. Merten, Nat Commun, 2018, 9, 2434.
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Applications of single-cell mass cytometry in hematologic malignancies

Gregory Behbehani

The Ohio State University— the James Cancer Center, USA

Mass cytometry is a novel technology similar to flow cytometry in which antigen-specific antibodies are tagged with heavy metal mole-
cules, rather than fluorophores, and then detected with time of flight mass spectrometry. This enables measurement of up to 50 simultane-
ous parameters with no auto-fluorescent background and little or no spillover or required compensation. Mass cytometry has tremendous
potential for the analysis of highly complex clinical samples, particularly in the diagnosis and monitoring of hematologic malignancies. This
presentation will review the basic workings of a mass cytometer, provide an introduction to the bioinformatic algorithms commonly used
to analyze the data generated, and the new types of experiments that are enabled by the technology. Examples of potential applications
for the use of mass cytometry in the characterization of human malignancies will be presented. Finally, some of the unique challenges asso-
ciated with the clinical use of mass cytometry will be discussed.
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5514-3

Prediction of acute myeloid leukemia risk in healthy individuals

Liran I. Shlush

Weizmann Institute of Science, Israel

Acute myeloid leukemia (AML) is a devastating disease especially among the elderly. Most AML cases present after a chronic latent phase
of age-related clonal hematopoiesis (ARCH), yet while the prevalence of ARCH among the elderly is high (~30%), AML remains a rare event.
Recently, we succeeded to predict pre-AML cases seven years prior to diagnosis with a sensitivity of ~40% and a specificity of 98.5%. The
most accurate early diagnosis was for cases with mutations in the spliceosome. For these patients we have several drugs that might be
useful in AML prevention and clinica trials for AML prevention are under preparation. The future of AML prevention will rely on continues
improvement in sensitivity and specificity of the careening assays that will take into account not just somatic mutation data. Future studies
on AML prevention should focus not only on the intrinsic properties of the preleukemic mutations but also on the differentiation problem
and the changes in the bone marrow microenviroment.

167




2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

168 March 14 - 16, 2019 Grand Walkerhill Hotel, Seoul, Korea




LUNCHEON SYMPOSIUM

2019 KOREAN SOCIETY OF
HEMATOLOGY INTERNATIONAL CONFERENCE
& 60t ANNUAL MEETING




170

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

LS01

Treatment free remission in CML: Promise and challenges

Adam Mead

University of Oxford, UK

Tyrosine kinase inhibitors (TKI) have revolutionised the treatment of patients with chronic myeloid leukaemia (CML). Indeed, recent studies
now suggest that survival of patients with CML is similar to that of the normal population. However, challenges remain in the management
of CML. Although TKis are highly-effective treatments, until recently the conventional wisdom was that therapy needed to be 'lifelong;
an important consideration as TKls are not without side effects. Over recent years, large prospective clinical trials, including with the 2nd
generation TKI nilotinib, have shown that it is possible to successfully stop TKI therapy without disease recurrence in approximately half of
patients achieving sustained a deep molecular remission (DMR), leading to nilotinib receiving the first licence for ‘treatment-free remission’
(TFR). Today, one of the key goals of therapy is now to achieve deep molecular remission so that TFR and ‘cure’ might be a reality for many
patients in routine clinical practice. However, a number of challenges remain in the development of optimal approaches to maximize the
opportunity for TFR across CML patients. In this symposium, Professor Mead will review recent findings from TFR studies, discuss strategies
to maximise DMR and discuss new laboratory research approaches that are improving our understanding of treatment resistant CML stem
cells so that possibility of successful TFR might be further improved.
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LS02

Optimal treatment sequencing for patients with relapsed/refractory
multiple myeloma

Ajai Chari

Mount Sinai Hospital, USA
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LS03

Current issues in the treatment of B-cell lymphoma

Seok Jin Kim

Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Korea

Rituximab, a chimeric anti-CD20 monoclonal antibody improved the treatment outcome of patients with various CD20-expressing B-cell
lymphomas, including indolent and aggressive forms of B-cell non-Hodgkin lymphoma. Thus, the intravenous administration of rituximab
has revolutionized the treatment of B-cell lymphomas and has become a standard component of care for B-cell lymphomas, including
follicular lymphoma, diffuse large B-cell lymphoma, chronic lymphocytic leukemia, and mantle cell lymphoma. The proven clinical efficacy
of rituximab has led to the development of other anti-CD20 monoclonal antibodies such as obinutuzumab as well as other monoclonal
antibodies targeting different antigens of B-cell such as polatuzumab vedotin. Furthermore, the development of a subcutaneous
formulation of rituximab has changed the pattern of treatment in clinical practice, thus it has been approved both in the EU and in the USA
for the treatment of B-cell lymphomas. In this session, | address current issues related with the treatment of B-cell lymphoma, and introduce
the progress of recent studies with novel antibodies targeting B-cells.
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LS04

Advances of CML management and the prospects for the future

Susanne Saul3ele

Universittatatsmedizin Mannheim, Germany

With the introduction of tyrosine kinase inhibitors (TKI) to CML treatment, the disease has changed from a fatal one to a chronic disease in
the majority of patients. The life expectancy of patients with CML receiving TKI treatment is nearly comparable now to that of the general
population. A significant proportion of patients with CML in chronic phase achieve a deep molecular response determined via BCR-ABL1
transcript levels. Treatment strategies not only comprise overall survival anymore but achievement of deep molecular remission (DMR) with
even the possibility of successful attempt to stop therapy (treatment-free remission, TFR). The first proof of concept for stopping TKI was
the Stop Imatinib 1 (STIM1) trial where 38 % of the patients maintained a molecular remission (defined as negative PCR) after five years of
imatinib discontinuation. In the thus far largest CML TKI discontinuation trial (EURO-SKI clinical trial), prognostic markers have been defined,
whereas the duration of DMR seems to be the most important. Accurate definition of DMR is therefore increasingly important for optimal
patient management and comparison of independent data sets. In addition, in the EURO-SKI study, also the role of the immune system was
investigated and found to be of relevance for successful TFR.

An individualized treatment plan from the time point of diagnosis for each patient seems to be the future of CML therapy. This
compromises also the choice of the first line-TKl in order to increase the number of patients in TFR.

173




174

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

LS05

A new paradigm shift in frontline treatment of hodgkin lymphoma

Andrea Gallamini

Medical Innovation & Statistics A. Lacassagne Cancer Center, France

Background: Hodgkin lymphoma (HL) is one of the success stories of modern oncology, with more than 90% of patients alive and 80%
considered cured after long-term follow-up. Improved outcome is the result of numerous factors including more accurate staging, more
effective chemo and chemo-radiotherapy, and newer targeted agents. More recently risk-adapted strategies using PET-CT have further
enhanced outcomes for high-risk patients, while reducing toxicities for low risk patients. In advanced-stage disease, even after a PET
adapted strategy, approximately 15-20% of patients fail primary treatment for primary chemo-refractoriness or relapse following frontline
ABVD treatment. Brentuximab vedotin is a CD30-directed antibody-drug conjugate approved for classical HL after failure of autologous
stem cell transplantation (ASCT) or >2 prior chemotherapy regimens and as consolidation post-ASCT for increased risk HL.

Echelon-1 Trial In 2012, a open-label, randomized, multicenter, phase 3 study, the Echelon-1 trial, was launched to compare the
effectiveness, in terms of 2-y modified PFS (mPFS), of AVD plus Brentuximab-Vedotin (A+AVD) versus standard ABVD as frontline therapy in
previously untreated stage Il and IV HL in 218 oncology/Hematology institutions all over the world (Echelon-1 trial).
Thirteen-hundred-thirty-four Stage Il (36%) or IV (64%) HL patients were randomized (58% male; median age 36y [range 18-83]; >45 'y, 34%;
>60Y, 14%). The primary endpoint of modified PFS (mPFS) per IRF was met (HR 0.770 [95% Cl 0.603-0.982]; p=0.035), with 117 events in the
A+AVD arm and 146 events in the ABVD arm, and was consistent with investigator (INV)-reported modified PFS (HR 0.725 [95% Cl 0.574-
0916]; p=0.007). Modified PFS events per IRF were attributed to disease progression (90 vs 102); death (18 vs 22) or receipt of additional
anticancer therapy for incomplete response (9 vs 22) after A+AVD or ABVD, respectively. The 2-y mPFS per IRF was 82.1% (95% Cl 78.7-85.0)
with A+AVD vs 77.2% (95% Cl 73.7-80.4) with ABVD. Pre-specified subgroup analysis of mPFS per IRF demonstrated a consistent benefit of
the experimental treatment over standard ABVD in patients with stage IV and >1 extranodal site. A subset analysis on 186 elderly patients
(= 60) enrolled in Echelon-1 trial, accounting for 14% of the entire enrolled population, showed no difference in terms of 2-Y mPFS per
IRF of the experimental arm over the standard arm in the overall elderly population and only a slight, non-significant benefit for stage iv
patients (2-Y mPFS: 71.3 Vs. 66 1%; p= 0.5069. after a mean follow-up of 30 months 15 patients in A+AVD, 8 of them with stage IV and 17
patients in ABVD arm, 13 of them with stage IV had an event. 66/83 patients in the experimental arm and 70/98 in the standard arm had
dose modification of treatment and the most frequent dose modification were due to BV (mean 92.35% DI) or Bleomycin (mean 88.7% DI)
dose reduction, respectively. The emergence of grade >3 AEs were higher in elderly compared to younger patients, febrile neutropenia (FN)
and pulmonary toxicity being the most frequents SAEs in experimental and standard treatment, respectively. G-CSF prophylaxis was able to
reduce significantly the in cadence of FN in the experimental arm.

Conclusions: the Echelon-1 trial showed a significantly superior modified PFS of A-AVD over ABVD per Independent review, with a 23%
reduction in risk of progression, death or need for additional anticancer therapy, and a 2-year modified PFS of 82% Vs. 77% of the standard
ABVD arm. These results will be compared with those obtained in the recently published PET-adapted clinical trials in advanced HL.



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING
March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

LS06

The role of the darbepoetin alfa of the treatment for low-risk of MDS

JunHo Jang

Sungkyunkwan University School of Medicine, Korea

Many lower-risk myelodysplastic syndrome (MDS) cannot maintain normal hemoglobin level and are therefore anemia. Median
hemoglobin in this population was found to be 9.1 g/dL and more than 50% had moderate (8 — 9.1 g/dL) to severe (< 8 g/dL) anemia. For
patients with MDS, anemia has particularly negative consequences, such as chronic fatigue, bleeding and low iron levels, and although
bold transfusions can temporarily reduce anemia symptoms, they can also lead to transfusion dependency and iron overload, which are
associated with reduced survival and worse quality of life.

Erythropoiesis-stimulating agents (ESA) are used to treat anemia in MDS and currently, darbepoetin alfa is commonly used and
recommended by clinical guidelines. ESAs showed consistent improvement in erythroid response rate and duration of response.
Comparative studies demonstrated similar progression to acute myeloid leukemia and several showed improved overall survival and OoL.
Therefore ESA therapy should be the foremost first-line therapy of anemia in most paitent with lower-risk MDS.
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OP01-1

RNA sequencing as an alternative tool
for detecting measurable residual
disease in core binding factor acute
myeloid leukemia

Taehyung Kim"* Joon Ho Moon’, Jae-Sook Ahn*?, Seo-Yeon
Ahn*® Sung-Hoon Jung"’, Deok-Hwan Yang*’, Je-Jung Lee*

°, Myung Geun Shin®, Seung Hyun Chof’, Ja-Yeon Lee’, Marc S.
Tyndel™’, Hui Young Lee®, Kyoung Ha Kim’, Yu Cai"®, Yoo Jin Lee’,

1,212

Sang Kyun Sohn®, Hyeoung-Joon Kim*®, Zhaolei Zhang'* ",
Dennis Dong Hwan Kim*"*
' Department of Computer Science, University of Toronto, Canada

’The Donnelly Centre for Cellular and Biomolecular Research, Universi-
ty of Toronto, Canada

* Department of Hematology-Oncology, Kyungpook National Universi-
ty Hospital, Korea

“ Department of Hematology-Oncology, Chonnam National University
Hwasun Hospital, Korea

* Genomic Research Center for Hematopoietic Diseases, Chonnam
National University Hwasun Hospital, Korea

® Department of Laboratory Medicine, Chonnam National University
Hwasun Hospital, Canada

"The Edward S. Rogers Sr. Department of Electrical and Computer
Engineering, University of Toronto, Canada

* Department of Internal Medicine, Kangwon National University Hospital, Korea
° Department of Internal Medicine, Soonchunhyang University Hospital, Korea
" Department of Hematology, Shanghai General Hospital, Korea

" Department of Molecular Genetics, University of Toronto, Canada

" Department of Medical Oncology and Hematology, Princess Marga-
ret Cancer Centre, Canada

Background: Although core binding factor acute myeloid
leukemia (CBF-AML) is considered to have favorable prognosis,
its relapse incidence reaches up to 40%. DNA-seqg-based
measurable residual disease (MRD) detection has shown to be
clinically relevant in AML. However, same method cannot be
applied to fusion-driven subtypes of AML such as CBF-AML.
Instead, quantitative PCR (gPCR) has been used to monitor the
levels of RUNXT-RUNX1T1 and CBFB-MYH11. While gPCR is highly
sensitive, its results can be highly inconsistent and variable due to
confounding factors. In addition, standardization procedures make
it challenging to compare gPCR results from different laboratories.
RNA-seq, on the other hand is more robust against those factors.
In addition, it can quantify transcript expression, discover novel
fusion transcripts, and detect somatic mutations. Here in this study
we evaluate the effectiveness and feasibility in using DNA and
RNA-seq as tools for MRD detection in CBF-AML.
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Methods: Fifty-three patients (pts) were enrolled in this study and
all samples were collected after obtaining informed consent. In
addition to diagnostic samples, samples taken at complete re-
mission (CR) were also sequenced. Targeted gene panel was con-
structed, covering exonic regions of 84 genes, commonly mutat-
ed in myeloid neoplasms (Agilent SureSelect custom probe set).
Targeted RNA-seq (Illumina TruSight RNA Pan-Cancer Panel) was
additionally performed (n=42/53). Overall, 159 samples including
CD3+ T-cells were subjected to DNA-seq and of which 42 diagno-
sis-CR pairs were further subjected to RNA-seq. After DNA or RNA
extraction and library preparation, both DNA and RNA samples
were sequenced using an lllumina HiSeq 2500. Variant calling, fu-
sion detection, and monitoring procedures were performed using
our in-house algorithms.

Result: At diagnosis, 99 mutations from 49 pts (n = 49/53, 92%)
were detected. Consistent with literature, KIT, NRAS, KRAS, ASXL2
were commonly mutated. Among mutations detected at di-
agnosis, cKIT-D816 mutation and mutations in genes in DNA
methylation pathway (DNMT3A and TET2) were associated with
higher risk of relapse (HR 5.29, [1.89 - 14.87], P=0.002 and HR 3.15
[1.07 - 9.26], P=0.037). At CR, 46 mutations were still detectable
(46/99, 46%). However, we did not find association between mu-
tation clearance at 0.3% (MC03) with OS (P=0.43) and relapse risk
(P=0.8). Among MRD-positive pts measured by gPCR, MCO03 did
not affect OS (p = 0.69) and relapse incidence (P=0.86). Complete
clearance of KIT-D816 mutation also did not affect OS and relapse
incidence (P=0.94 and P=0.40). Using RNA-seq, we could detect
RUNXT-RUNX1T1 and CBFB-MYH11 in all 42 diagnostic samples.
By monitoring expressed transcripts at diagnosis in CR samples,
we were able to quantify the reduction levels of RUNX1-RUNX1T1
and CBFB-MYH11 (P<6.3e-05 and P<2.2e-13). The reduction level
of RUNXT-RUNX1T1 as measured by RNA-seq and gPCR were
highly correlated (R2=0.74, P<5.4e-05). High risk mutations were
also detectable in RNA-seq. Using information from RNA-seq, a
decision tree analysis stratified RUNX1-RUNX1T1 AML pts into
three subgroups based on 3-log reduction of RUNXT-RUNX1T1
and cKIT-D816 mutation at diagnosis. These three subgroups had
2-year OS rates at 87%, 74%, and 33% (P<0.08) and 2-year relapse
incidence rates at 13%, 42%, and 67% (P<0.05).

Conclusions: Our study demonstrates that RNA-seq can be
utilized to monitor fusion transcript during CR and serves as a
proof-of-concept study for RNA-seg-based MRD detection in fu-
sion-driven hematologic malignancies.

Keyword: Core Binding Factor, Measurable Residual Disease, RNA
Sequencing
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Different predictive roles of risk group
and WT1 expression in elderly AML
treated by intensive chemotherapy or
hypomethylating agent

Seung-Hwan Shin', Byung-Sik Cho*’, Seug-Yun Yoon’, Gi-June

Min?, Sung-Soo Park’, Silvia Park’, Young-Woo Jeon”, Seung-Ah

Yahng’, Jae-Ho Yoon?, Ki-Seong Eom?’, Yoo-Jin Kim”, Seok Lee”,

Hee-Je Kim’, Chang-Ki Min’, Seok-Goo Cho’, Dong-Wook Kim’,

Jong Wook Lee”

" Hematology, Yeouido St. Mary's Hospital, College of Medicine, The
Catholic University of Korea, Korea

? Internal Medicine, Seoul St. Mary's Hematology Hospital, College of
Medicine, The Catholic University of Korea, Korea

* Hematology, Incheon St. Mary's Hospital, College of Medicine, The
Catholic University of Korea, Korea

Background: Hypomethylating agents, including decitabine (DAC),
are widely accepted as a frontline treatment for elderly (age > 65
years) acute myeloid leukemia (€AML) patients. However, there are
only a few studies directly comparing the results of intensive chemo-
therapy (IC) and DAC therapy. Moreover, predictive markers for the
outcomes of DAC treatment have been scarcely investigated.

Methods: To address this issue, we compared the composite
complete response (cCR) and overall survival (OS) rates of eAML
patients who received decitabine (DAC group; 86 patients) and
intensive treatment (IC group; 49 patients) strategies between Jan
2013 and March 2018 at our institution.

Result: Except a higher patients'age of the DAC group (> 70 yrs;
65.79% vs. 74%; P < 0.01), other baseline characteristics, including
performance status, were not different between two groups (P
> 0.10). Toxicities, including grade llI-IV neutropenic fever, pneu-
monia, and invasive aspergillosis, were more frequently observed
in the IC group compared to the DAC group. The cCR (59.3% vs.
184%; P < 0.01) and OS (24.6% vs. 6.2%; P = 0.02) rates of the IC
group were significantly higher compared to those of the DAC
group. In multivariate analysis, therapeutic strategies (IC vs. DAC)
was an only significant factor affecting cCR (OR 6.50, 95% Cl 2.96-
14.20; P < 0.01) and OS (HR 0.63, 95% Cl 0.41-0.96; P = 0.03) rates.
Of the IC group patients, 20 (41.4%) received allogeneic stem
cell transplantation (SCT) on CR (17 patients) or non-CR states (3
patients) showed the long-term OS of 37.9% (95% Cl, 9.8-66.6).
In further sub-group analysis, disease-risk group (favorable /inter-
mediate vs. poor risk) was a significant factor affecting cCR (66.7%
vs. 33.3%; P = 0.02) and OS (288% vs 11.1%; P = 0.01) rates in the

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

IC group, whereas it was not significant factor affecting cCR (29.0%
vs. 23.5%; P = 0.88) and OS (7.3% vs. 5.9%; P = 0.34) rates in the DAC
group. On the other hand, WT1 expression (< 045 vs > 045) was a sig-
nificant factor affecting OS rate not in the IC group (184% vs. 25.0%; P
=094), but in the DAC (11.3% vs. 0%; P = 0.02) group.

Conclusions: Our data showed better results of the IC group
compared to those of the DAC group. However, a significant
difference of the outcomes between two therapeutic modalities
was not observed in the poor risk group. The association of lower
WT1 expression at diagnosis with poorer outcomes, not in the IC
group but in the DAC group, suggests a relevance of WT1 with
methylation status and a possible role of WT1 as surrogate marker
for eAML patients treated by DAC. Therefore, DAC might be a pref-
erable therapeutic option for eAML patients with poor disease risk,
particularly with high WT1 expression, irrespective of the fitness
to intensive treatment strategy. However, for long-term survival,
intensive consolidative strategies, such as allogeneic SCT, should
be considered at achieving CR after DAC treatment.

OP01-3

Role of plasma gelsolin protein in the
final stage of erythropoiesis and in
correction of myelodysplasia

Eun Mi Lee', So Yeon Han’, Hye Sook Choi’, Eun Jung Baek*"*
' Department of Translational Medicine, Graduate School of Biomedi-
cal Science and Engineering, Hanyang University, Korea

* Department of Laboratory Medicine, College of Medicine, Hanyang
University, Korea

Background: Gelsolin (GSN), an actin-remodeling protein, is in-
volved in cell motility, cytoskeletal remodeling, and cytokinesis.
Mature erythroblasts undergo dramatic changes in their cytoskel-
etal network to become red blood cells (RBCs). In this study, we
evaluated the role of human plasma-type gelsolin (pGSN) in ter-
minal erythropoiesis prior to enucleation and in myelodysplastic
syndrome (MDS).

Methods: Late erythroblasts differentiated from human cord
blood (CB) CD34+ cells, and human bone marrow (BM) cells
derived from patients with MDS, were cultured in serum-free me-
dium containing recombinant human pGSN protein. Changes in
terminal erythropoiesis were assessed by mRNA expression, cell
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maturation, enucleation counting, nuclear dysplasia rate, and cell size
measurements, and effects on erythroid dysplasia, apoptosis, and cy-
toskeleton were evaluated. GSN transcript levels in MDS patients and
corrective effects of pGSN on MDS cells were also evaluated.

Result: With pGSN treatment, terminal erythropoiesis at the stage of
poly- and ortho-chromatic erythroblasts was enhanced, with higher
numbers of mature erythroblasts and enucleated RBCs. pGSN also
significantly decreased dysplastic features of cell morphology. The
cytoplasm and nuclei of CB erythroblasts cultured in the presence
of pGSN were also smaller than those of control cells. We found that
patients with MDS, but not with MDS with increased blasts, showed
significantly decreased expression of GSN mRNA in their PB and BM
buffy coat. When BM erythroblasts of MDS patients were cultured
with pGSN, levels of mRNA transcripts related to terminal erythro-
poiesis and enucleation were markedly increased, with significantly
decreased erythroid dysplasia, and better-preserved mitochondrial
transmembrane potential than in untreated cells.

Conclusions: Together, our findings demonstrate a key role for
pGSN in erythropoiesis in serum-free culture and in pGSN-deplet-
ed MDS patients, and indicate a therapeutic value in that pGSN
administration may promote erythropoiesis in myelodysplasia.

Keyword: Plasma Gelsolin, Myelodysplastic Syndrome, Erythropoiesis,
In Vitro Cell Culture, Erythrocytes, Pharmaceutical Therapeutics

OP01-4

Research use only and cell population
data items from DxH800 analyzer is use-
ful in discriminating MDS patients from

those with cytopenia without MDS

Sang Hyuk Park', Jaewook Kim', Joseph Jeong', Seon-Ho Lee,
Yunsuk Cho*, Jae-Cheol Jo?, Ji-Hun Lim*'

" Department of Laboratory Medicine, University of Ulsan College of
Medicine, Ulsan University Hospital, Ulsan, Korea
* Department of Hematology and Cellular Therapy, University of Ulsan
College of Medicine, Ulsan University Hospital, Ulsan, Korea

Background: Discrimination of patients with myelodysplastic
syndrome (MDS) from those with cytopenia without MDS using
research use only (RUO) and cell population data (CPD) items
obtained from automated hematologic analyzer enables not

only fast and appropriate diagnostic approach, but also can reduce
implementation of unnecessary invasive procedure such as bone
marrow (BM) examination in cytopenic patients. We investigated the
performance of RUO/CPD items obtained from DxH800 automated
hematologic analyzer (Beckman Coulter, Miami, FL, USA) in the dis-
crimination of MDS patients from cytopenic patients without MDS.

Methods: We retrospectively obtained routine CBC, RUO, and
CPD item data at diagnosis from 94 patients with MDS and 100
cytopenic patients without MDS. Total 13 routine CBC, 18 research
use only (RUO) items, and 70 CPD items were obtained and re-
sults were compared between two subgroups by Mann-Whitney
U test. In items with statistically significant differences, receiver
operating characteristic (ROC) analysis were performed and both
area-under the curve (AUC) scores and best-cutoff values were
obtained, and results were compared.

Result: Total seven (53.8%), thirteen (72.2%), and fifteen (21.4%)
items showed statistically significant differences between two
subgroups in routine CBC, RUO, and CPD items, respectively.
Among them, four CBC and RUO items [red cell distribution
width-standard deviation (RDW-SD), immature reticulocyte
fraction (IRF), mean sphered cell volume (RSCV), high light scat-
ter reticulocytes (HLR)] and two CPD items [mean volume of
neutrophils (NE-V-Mean) and mean volume of early granulated
cells (EGC-V-Mean)] showed AUC scores > 0.750 and notably,
MSCV > 814, HLR > 0.15%, NE-V-Mean > 145 and EGC-V-Mean >
156 showed sensitivity of 91.9%, 93.6%, 88.1% and 90.2% in the
discrimination of MDS patients from cytopenic patients without
MDS. Using previously defined best-cutoff values in six items with
AUC > 0.750, scoring system which is defined as +1 score when
each item is more than its best-cutoff values and all six results are
combined, were developed and decision criteria of scores > 4
showed AUC scores of 0.891 and sensitivity 87.3% and specificity
of 79.0% in the discrimination of MDS patients from cytopenic
patients without MDS..

Conclusions: Two routine CBC items and four RUO/CPD items
showed satisfactory AUC scores, and four RUO/CPD items showed
high sensitivity in the discrimination of MDS patients from cyto-
penic patients without MDS. Scoring system using these six items
showed high AUC scores, sensitivity, and specificity in the discrim-
ination of MDS patients from cytopenic patients without MDS.
Therefore, RUO/CPD items obtained from DxH800 automated he-
matology analyzer would be useful in the screening MDS patients
from cytopenic patients without MDS.

Keyword: Beckman Coulter DxH800, Cell Population Data,
Myelodysplastic Syndrome, Research Use Only, Screening



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

OP01-5

Androgen therapy for lower-risk my-
elodysplastic syndrome

Eun-Ji Choi, Je-Hwan Lee*, Han-Seung Park, Jung-Hee Lee, Miiee Seol,
Young-Shin Lee, Young-Ah Kang, Mijin Jeon, Ji Min Woo, Kyoo-Hyung Lee

Department of Hematology, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, Korea

Background: Improvement of cytopenia is one of the primary
treatment purposes for patients with the lower-risk myelodysplas-
tic syndrome (MDS). Androgens showed some benefit in telomere
diseases including MDS. In this retrospective study, we aimed to
evaluate the efficacy of androgen in lower-risk MDS.

Methods: We analyzed the data of 139 patients who received
androgens (danazol or oxymetholone) for treatment of cytopenia
between March 2001 and June 2018. All patients had the inter-
national prognostic scoring system low or intermediate-1 risk at
the time of androgen therapy. The assessment of hematologic
improvement (HI) was based on the international working group
response criteria for MDS.

Result: Androgens (oxymetholone for 83 patients and danazol
for 56) were given as first (n=108, 77.7%) or over second (n=31,
22.3%)-line treatment for MDS. The time interval between diag-
nosis and androgen treatment was median 1.3 months (range,
0-240.6), and 75 patients (54.0%) were red blood cell (RBC) trans-
fusion-dependent before treatment. The dose intensity of oxy-
metholone and danazol was 50 and 385 mg/day respectively, and
the median treatment duration was 5.8 months (range, 0.9-92.2).
Eighty-two patients (59.0%) achieved HI at any lineage: 29.0% for
erythroid (HI-E), 51.9% for platelet (HI-P), and 60.5% for neutrophil
(HI-N). The median time to Hl following androgen therapy was 1.8
months (range, 0.2-124.5) for any HI, 4.1 months (range, 0.6-124.5)
for HI-E, 1.7 months (range, 0.4-40.4) for HI-P, and 1.8 months
(range, 0.2-84) for HI-N. In univariate analysis, presence of RBC
transfusion-dependence (49.3% vs. 70.3%, P=.012) and pre-treat-
ment low hemoglobin (<9.0 g/dL, 45.8% vs. 65.9%, P=003) were
associated with lower HI rate. During the median follow-up
duration of survivors of 40.8 months (95% confidence interval
[Cl], 38.0-67.5), the 5-year overall survival (OS) and leukemia-free
survival (LFS) estimated from androgen treatment were 65.4% and
79.6%, respectively. Achievement of HI was associated with longer
OS (hazard ratio [HR], 0.412; 95% Cl, 0.209-0.815; P=.011) and LFS
(HR, 0.512; 95% Cl, 0.269-0.975; P=.042) in multivariate analysis.
There were no significant differences in HI and OS rates between
danazol and oxymetholone, however, danazol showed a trend for
longer LFS compared to oxymetholone (P=.086).
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Conclusions: Our data suggest that androgen can be a reason-
able treatment option for lower-risk MDS patients with significant
cytopenias and the response seems to be related to longer OS
and LFS. Prospective studies are warranted to investigate the effi-
cacy of androgen therapy in lower-risk MDS.

Keyword: Myelodysplastic Syndrome, Lower-Risk, Androgen, Danazol
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Background: There is no standard therapy after the failure of hy-
pomethylating agents (HMAs) in myelodysplastic syndrome (MDS)
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without only providing supportive cares including transfusion or cy-
tokine therapies when the patient is not eligible for allogeneic hema-
topoietic cell transplantation. Lenalidomide is the treatment of choice
in case of MDS with 5q deletion. A study of lenalidomide for non-5q
deletion MDS patients showed that transfusion independency rate
was 26% which was relatively acceptable and suggested that lenalid-
omide could be used for non-5q deletion MDS patients.

Methods: We conducted the prospective phase Il trial to evaluate
the efficacy of lenalidomide for patients who failed to HMA (Clinical-
Trialsgov Identifier: NCT01673308). Patients took lenalidomide 10mg
daily for 3 weeks and rested for a week. New cycle began every 4
weeks. The primary objective was the objective response rate (ORR;
CR+PR+marrow CR+HI). Unknown or not evaluable response were
regarded as failure. The planed sample size was 29 (P0: 10%, P1: 30%,
a-error0.5, -error.0.2) patients. The major inclusion criteria were adult
MDS by WHO classification and they should be treatment failure after
HMAs (azacitidine or decitabine) which were defined as either intoler-
ant to HMAs or progressive disease after HMA.

Result: Total 38 patients were included in this analysis. Among
them, 1 patient didn't receive study drug at all. Male was 25
(65.8%) patients. Median age was 67 (range 40-82) years. Reasons
for stopping HMA were no response in 10, progression in 14,
adverse events in 3 and other causes in 4 patients. WHO classifica-
tion was follows; RA in 4, RARS in 1, RCMD in 8, RAEB-1 in 4, RAEB-
2 in 8, MDS with 5q deletion in 2 and not known in 4 patients.
IPSS at study enrollment were low (n=4), INT-1 (n=12), INT-2 (n=9),
high risk (n=3) and unknown (n=3) risk. Revised IPSS were very
low (n=3), low (n=3), intermediate (n=5), poor (n=2), very poor
(n=8) and unknown risk (n=3). Median cycles of lenalidomide was
3 (range 0-21). The responses after 4 cycles were CRin 4,SD in 14,
failure/not evaluable in 20 patients. The maximal responses were
CRin 7, mCRin 1,PRin 3, Hl'in 3, SD in 10, failure in 14 patients.
Best ORR was 14/38 (36.8%) patients, with 24/38 receiving clinical
benefit (63.2%, inclusive of SD). The toxicity profile was tolerable
except for hematological toxicities including neutropenia and
thrombocytopenia. Among 3 patients with 5q deletion, 1 patient
achieved CR but 2 patients failed. Median overall survival was 154
(95% ClI 5.9-24.9; Figure 3) months. Two patients received alloHCT
after progression or failure to lenalidomide.

Conclusions: Lenalidomide showed reasonable response and ex-
cellent overall survival after failure of HMA in adult MDS with toler-
able toxicities. Therefore, lenalidomide can be a promising option
after failure of HMA even in non-5q deletion MDS.

Keyword: Myelodysplastic Syndrome, Lenalidomide,
Hypomethylating Agent Failure
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Background: Clofarabine, a second-generation purine nucleoside
analogue, is used in advanced leukemia patients. Based on previous
studies, clofarabine was approved by the US Food and Drug Adminis-
tration in 2004 for patients with refractory or relapsed pediatric acute
lymphoblastic leukemia (ALL) who had previously received at least
two chemotherapy regimens. This study was designed to produce
data to assess the efficacy of clofarabine in Korean pediatric ALL pa-
tients, in order to carry out coverage with evidence development.

Methods: This multi-center prospective study enrolled patients
with ALL who failed to respond or relapsed after two or more che-
motherapy regimens and for whom the physician has decided to
give clofarabine. The primary endpoint was overall remission rate
(OR) of all patients. Secondary endpoints were overall response
rate (ORR), time to remission, the proportion of patients receiving
hematopoietic stem cell transplantation (HSCT) and overall surviv-
al rate (OS) at 6 month. In addition, safety was evaluated.
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Result: A total of 60 patients were enrolled between June 2014
and July 2018. The median age at enrollment was 12.0 years
(range 2.0-26.0 years). Disease status at enrollment was as follows:
refractory disease in 21, first relapse in 13, and second relapse in
26 patients. According to the immunophenotype, B-cell, T-cell,
and mixed phenotype accounted for 39 (65.0%), 14 (23.3%), and
5 (8.3%) of the 60 patients, respectively. The immunophenotype
of the remaining two patients was not available. Most patients
(97.7%) were treated with clofarabine in combination with cy-
clophosphamide and etoposide. Eleven (18.3%), sixteen (26.7%),
and one (1.7%) of the 60 patients achieved complete remission
(CR), CR except for platelet count recovery and partial remission,
respectively. The OR and ORR was 45.0% and 46.7%, respectively.
The median time to response was 10.3 weeks. Sixteen patients
(26.7%) had a successful HSCT. The OS at 6 months was 47%. The
median survival of patients who received and did not receive
HSCT were 22.2 months (95% confidence interval [Cl], 6.3-30.8
months) and 3.9 months (95% Cl, 3.0-5.1 months). The adverse
drug reactions (ADRs) reported in more than 10% were febrile
neutropenia (63.3%), vomiting (55.0%), nausea (53.3%), diarrhea
(38.3%), stomatitis (18.3%), pyrexia (18.3%) and alanine amino-
transferase elevation (18.3%). The ADRs leading to fatal event were
sepsis in 5, febrile neutropenia in 2, lung infection in 1, pneumonia
in 1,and septic shock in 1 patient, respectively.

Conclusions: Clofarabine showed promising results and is expected to
broaden treatment strategies available to refractory or relapsed Korean
pediatric ALL patients. Long-term follow up are needed in this population.

Acknowledgments: This study was funded by Sanofi.
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Background: To improve treatment outcomes of childhood acute
lymphoblastic leukemia (ALL), constant mercaptopurine (MP)
dose titration is essential to maintain steady drug exposure, while
minimizing myelosuppression. Since June 2016, 3 institutions
(Asan medical center, Seoul National University Children’s hospital,
Samsung medical center) have conducted multicenter pharma-
cogenetic study, and collected blood sample of pediatric ALL pa-
tients. Through this analysis, we intended to explore variant allele
frequencies of NUDT15 and TPMT in Korean pediatric ALL patients,
and evaluate the pharmacogenetic effect of the variants.

Methods: Whole exome sequencing was carried out with ge-
nomic DNA from 272 ALL patients registered at the multicenter
pharmacogenetic study. Because the dose of MP is being adjust-
ed during maintenance phase in response to toxicity, the dose at
the last maintenance cycle would be the maximal tolerable dose
(MTD) to most of the patients. As the MTD of MP will be inversely
proportional to the toxicity of MP, MP dose of the last cycle was
analyzed as an indicator of toxicity. The dose percent was the per-
centage of the actual dose divided by the planned per protocol.
Laboratory results and medication records were extracted from
electrical medical records.

Result: The allele frequencies were 88.4% for NUDT15 *1, and
1.8,80,0.7,0.7, and 0.2% for *2, *3, *4, *5, and *6, respectively.
The NUDT15 phenotypes based on diplotypes included normal
activity (n=212), intermediate activity (n=57), and low activity
(n=3), occurring in 77.9,21.0 and 1.1% of the patients, respectively.
The allele frequencies of TPMT *1, and TPMT *1S were 28.9% and
69.9%, respectively. There were only 2 variant alleles of TPMT, and
the frequencies were 1.1, and 0.2% for *3C and *6. The average
dose percent of MP was 63.4%, 57% and 3% in patients with
normal NUDT15 activity, intermediate activity, and low activity,
respectively (Figure 1). Patients with homozygous variant alleles of
NUDT15 were significantly associated with a lower tolerated dose
of MP (P<0.001). Among the heterozygous variants, the dose per-
cent of *1/*3 group was 47.9%, while that of *1/%6 group was only
23.7%. For TPMT, no patient showed homozygous variant alleles,
and only 7.1% of the scheduled dose was given in the patient
population that showed heterozygous variant allele.
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Conclusions: This study was the first multicenter pharmacogenet-
ics study in Korean pediatric ALL, and the result showed that the
tolerable dose of MP depends on the variants of NUDT15 or TPMT.
Therefore, if the pharmacogenetic surveillance of each patient is
conducted in advance, and the individualized starting dose of MP
is recommended, the dosage changes and disruption period of
MP due to toxicity will be reduced. We are planning a prospec-
tive study on this, and we expect to provide appropriate dosage
guidelines for Korean ALL patients in the future.

Keyword: Acute Lymphoblastic Leukemia, Mercaptopurine, Phar-
macogenetics, Korea

Figure 1. The distribution of dose by (A) NUDTLS and (B} TPMT genotypes
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Background: Vitreoretinal lymphoma (VRL), previously known as
intraocular lymphoma, is a rare form of malignancy. Although the
disease is highly aggressive with elevated mortality rate, there are
no standard of differential diagnosis from posterior uveitis when
the amount of vitreous is so limited. MYD88 L265P mutation is
reported to be identified in the vitreous of approximately 70% of
patients with VRL. In view of the need of establishing new proce-
dures to support the diagnosis of VRL, we explored the exome of
lymphoma cells and the prevalence of MYD88 L265P mutation in
Korean VRL patients.

Methods: We performed the exome sequencing of vitreous of 8
patients with matched germline blood or buccal swab samples.
The patients suspicious of VRL and underwent standard vitrec-
tomy between July 2016 and September 2018 were enrolled.
Sequencing data were analyzed and compared with those of CNS
lymphoma. We established real-time PCR system for MYD88 . 265P
mutations. Vitreous of eight patients and an additional patient
were subjected to the test.

Result: Approximately 150 somatic mutations were identified
through whole exome sequencing. Previously reported frequently
mutated genes such as PIM1, CD798B, KMT2D, MYC and MYD88 were
found to be mutated. Mutational profile of VRL showed similarity to
that of DLBCL. A patient has possible germline predisposition muta-
tion in ERCC6 gene. Most VRL showed complex karyotype. The detec-
tion limit of MYD88 L265P real-time PCR was approximately 2%, and 5
out of 9 patients had MYD88 L265P mutation.

Conclusions: MYD88 L265P real-time PCR could be a good di-
agnostic tool for the patients with VRL harboring MYD88 L265P
mutation. We concluded that exome or gene panel testing of VRL
and confirmation of the presence of a number of somatic muta-
tion and mutation profile may facilitate the diagnosis of VRL in a
subset of patients.
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Background: Despite the advances in paediatric cancer therapy
worldwide, personalized therapy decisions for patients in low and
middle income countries (LMICs) are primarily dependent upon
diagnostic information derived from cost effective but sensitive
and rapid test results. Multiplex ligation dependent probe ampilifi-
cation (MLPA) assay is a validated and robust method of detecting
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different types of genetic variations including copy number ab-
normalities (CNAs), small deletions-insertions, fusion genes etc. We
evaluated the routine usage of MLPA in different paediatric hema-
tological malignancies for its robustness and cost effectiveness.

Methods: A total of 125 pediatric patients suffering from different
cancers [B cell acute lymphoblastic leukemia, n=105; T cell acute
lymphoblastic leukemia, n=15; and Le fraumeni syndrome (n=5)]
were analyzed by MLPA assay using MRC-Holland kits P335, P383,
P327 and P056-C1. A total of 20 controls were run for analysis and
normalization of samples in different batches. DNA was extracted
from peripheral blood mononuclear cells and processed for MLPA
reaction as per protocol. After MLPA-PCR, fragments were resolved
by capillary electrophoresis on ABI 3130 Genetic Analyzer (Applied
Biosystems) and the peak intensities were analyzed using Coffaly-
ser.net software (MRC-Holland)

Result: CNAs in IKZF1, PAXS5, EBF1, BTGT, RB1, CDKN2A/B and
genes from PART region viz, CSF2RA, IL3RA, P2RY8, SHOX region
and CRLF2 were successfully analyzed in pediatric B-ALL patients
and were detected in 70% of cases, with predominantly deletions
found in CDKN2A/B (36%), PAX5 (18%) and IKZF1 (16%). T-ALL
patients were analyzed for CNAs in RB1 and CDKN2A/B genes and
were found to be present in 13% and 100% of cases, respectively.
lamp 21 amplification was noted in only two of the 105 cases (2%)
screened. For Le Fraumeni syndrome, none of the cases showed
mutation in MLPA assay, however when confirmed through
Sanger’s sequencing, 2 of the samples showed previously report-
ed deletions in Tp53 gene. MLPA reaction did not fail in any of the
samples analyzed. All control reference samples and the control
probes within each target probemix had a very low SD of <2%

Conclusions: The cost for performing MLPA on patient’s samples
was around 1500 INR or approximately 22 USD. With such low cost
MLPA was found to be highly reliable for analysing and reporting
genetic variation in haematological malignancies using kit P335,
P383 and P327. However, the probemix for Le Fraumeni syndrome
was found to be inefficient in detecting deletions in Tp53 gene
and therefore modification is suggested in the probemix P056-C1
for diagnosis of Le Fraumeni syndrome patients. Despite above
limitations, MLPA can be utilized as an effective and rapid screen-
ing test to make timely therapeutic and prognostication decisions
especially in ALL cases.

Keyword: MLPA, Copy Number Abnormalities, Acute Leukemia, Probes
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Background: Recently, a high-risk subgroup of B-cell precursor
acute lymphoblastic leukemia (BCP-ALL) called Philadelphia
chromosome (Ph)-like ALL was identified in adolescents and
young adults. However, there are conflicting data regarding the
incidence and prognosis of Ph-like ALL in adult patients. We tried
to identify the prevalence and genetic characteristics of Ph-like
ALL in adult patients with newly diagnosed BCP-ALL. Furthermore,
we analyzed the clinical characteristics, long-term outcomes, and
prognostic impact of Ph-like ALL compared with non-Ph-like ALL
(Ph-positive ALL or B-other ALL).

Methods: Between 2009 and 2015, 406 adult patients with newly
diagnosed BCP-ALL who received modified hyper-CVAD che-
motherapy were included in this analysis (median age, 43 years
[range, 15-65 years]). Our post-remission therapy was based on
allogeneic-HCT if a donor is available. Ph-like ALL was determined
by next generation sequencing using the Archer® FusionPlex® ALL
Kit (ArcherDX Inc,, CO) which can detect fusions, point mutations,
and expression levels in 81 genes associated with ALL, and addi-
tional confirmative FISH, RT-PCR, and direct sequencing analyses
were done.

Result: Overall, 64 (15.8%) of the 406 patients were Ph-like ALL,
and the cohort was divided into patients with ABL-class rearrange-
ments (n=10), CRLF2 rearrangements (n=15), JAK2 rearrange-
ments (n=9), other JAK-STAT sequence mutations (n=12), and
RAS mutations (n=18). The remaining 280 patients were divided
into Ph-positive ALL (n=197) and B-other ALL (n=83; including
21 patients with KMT2A [MLL] rearrangements). Ph-positive ALL
were older (median 47 vs. 40 [B-other] vs. 35 years [Ph-like ALL]; p
< 0.001) and had higher leukocyte counts (median, 33.1 vs 12.4
[B-other] vs. 11.8?10A9/L [Ph-like ALL]; p < 0.001) compared to
other subgroups. There were less high-risk patients in Ph-like ALL
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subgroup (50.0% vs. 75.9% [B-other] and 85.3% of [Ph-positive
ALL]; p < 0.001). Although patients with Ph-like ALL were more
likely to achieve delayed complete remission (CR), the overall CR
rate was similar between the 3 subgroups (Ph-like ALL, 95.3%;
Ph-positive ALL, 95.9%; B-other ALL, 90.3%; p=0.166). A higher pro-
portion of patients with Ph-like ALL actually received allogeneic
HCT in CR1 similar to Ph-positive ALL (Ph-like ALL, 85.9%; Ph-pos-
itive ALL, 84.2%; B-other ALL, 73.5%; p=0.067). With a median
follow-up of 62.8 months (range; 6.0-129.9), outcomes of patients
with Ph-like ALL were not inferior compared with outcomes of
patients with non-Ph-like ALL. Disease-free survival rates at 5
years were 53.2% for Ph-like ALL, 41.1% for Ph-positive ALL, and
40.9% for B-other ALL (p=0.205). However, the 5-year cumulative
incidence of relapse was significantly lower (23.7%) in Ph-like ALL
compared to 40.2% of Ph-positive ALL, and 44.9% of B-other ALL
(p=0.037). These findings were similarly maintained when patients
receiving HCT were analyzed. Within the Ph-like ALL subgroup,
patients with ABL1-class and CRLF2-rearrangements had worse
5-year OS (30.0% and 46.7%) than patients with JAK2 rearrange-
ments, JAK-STAT sequence mutations and RAS mutations (77.8%,
75.0% and 66.3%; p=0.031).

Conclusions: Our data showed a different frequency of subtypes
(lower incidence of CRLF2 rearrangements, higher RAS mutations)
and treatment outcomes (non-inferiority) of Ph-like ALL compared
with other Western reports. Our Ph-like ALL cohort showed a low
incidence of high-risk feature, thus, the patients were younger with
low WBC count. In addition, our intensified chemotherapy or allo-
geneic-HCT based strategy might overcome the poor prognosis.
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Background: Allogeneic hematopoietic cell transplantation
(allo-HCT) is a potentially curative option for adult patients with
acute lymphoplastic leukemia (ALL). However, no standard ther-
apy is elucidated for patients relapsed after allo-HCT, but one po-
tential curative option is second allo-HCT after second remission.
We analyzed patients treated with second allo-HCT and tried to
find out risk factors for survival outcomes.

Methods: We retrospectively analyzed 35 adult ALL patients (median
35 years old, range 16-66) treated with second allo-HCT in second
remission consecutively from 2010 to 2017, all of them relapsed
after previous allo-HCT (median 12.8 months, range 2.9-994). After
second remission, most patients were recommended urgent second
allo-HCT from available donor within 6 months, but some patients
with Ph-positive ALL responding to salvage tyrosine kinase inhibitors
or with isolated EMR were delayed for second allo-HCT.

Result: Of 35 patients, 3 patients were T-cell ALL, 16 were Philadel-
phia chromosome (Ph)-negative B-cell ALL, and 16 were Ph-pos-
itive ALL. Extramedullary relapse (EMR) were observed in 11 pa-
tients, and 5 of them were isolated EMR without hematological re-
lapse. At the time of second allo-HCT, 17 were in complete remis-
sion (CR) and 18 were in CR without full hematological recovery.
Among 16 Ph-positive ALL patients, 9 were in complete molecular
response, 2 were in major molecular response, and 5 were in poor
molecular response. After median follow-up of 38.2 months (range
7.5-86.3), 3-year overall survival (OS) and disease-free survival
(DFS) was 31.9% and 26.0%, respectively. Cumulative inicidence of
non-relapse mortality (NRM) and relapse at 3 years was 29.1% and
45.49%. Acute GVHD was observed in 17 (12 with grade I-Il, 4 with
grade Ill, T with grade IV) and chronic GVHD was observed in 14
(mild 7, moderate 4, severe 3) out of 31 patients who were alive at
least 100 days after HCT. We identified late relapse > 6 months and
early allo-HCT within 6 months (48.1% vs. 12.5% ; HR=0.27, 95%Cl
0.1-0.7, p=0.014) and chronic GVHD (49.0% vs. 27.8% ; HR=0.28,
95%(Cl 0.1-0.8, p=0.021) showed favorable 3-year OS in the entire
cohort. Among patients with Ph-positive subgroup, post-HCT
complete molecular response was related with superior OS (66.7%
vs. 0.0% ; HR=0.09, 95%Cl 0.01-0.69, p=0.021).

Conclusions: Our data suggested that second allo-HCT might
be a feasible choice for some patients relapsed after previous
allo-HCT as a curative treatment option when urgent allo-HCT is
planned especially in late relapse. Safe salvage therapy and addi-
tional post-HCT pre-emptive therapy should be considered for
better transplant outcomes.
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Table 1. Patient characteristics

alue (3% or range)

Median Age, years old 35 [16-66)
Gender, Male 22 (63)
Subtype of ALL
Bcell 32 [92)
T-cell 3 (8)
Cytogenetic-risk [MCCM) at diagnosis
Standard-risk 16 [46)
Poor-risk 19 [54)
Ph-chromosome 16 [46)
Complex karyotype 3 (8)
Cytogenetic-risk ([NCCM) at relapse
Standard-risk 10 (28)
Poaor-risk 25 (71)
Ph zlone 6 [17)
Ph with clonal evolution 10 (29)
Cthers without clonal evalution 3 (8)
Cthers with clonal evolution 6 (17)

Status at 1st relapse

WBC [x 10%/L), medizn 8.21 (2.32-180.23)

Hemosglobin [g/dL), median 11.7 [5-16.3)
Platelet x 10%/L), median 86 (17-263)
PEB blast (3], medizn 25 [0-92)
BM bizst [3), median 29 (1-100)
CR duration after prior HCT, median 12.8 (2.9-99.4)
= & months a [26)
= & months 26 (74)
Type of relapse
BMR zlone 24 (63)
EMR zlone 5 [14)
BMR+EMR 6 (17}
Time from relapse to second HCT, median 5.1 [2.8-39.0)
% & manths 25 (71)
= & months 10 (23)

Status at second HCT
CR 17 (49)

CR with incomplete recovery 18 (51)
Comarbidity (HCT-CI)

Low-risk (score < 3) 13 [54)

High-risk [score = 3) 16 [46)
Donor

Mztched sibling donor 2 (8}

Matched unrelzted donor 18 (51)

Mismzatched unrelated donor 4 [26)

Haploidentical donor 2 (8)

Cord bload 4 [11)
Conditioning intensity

Myeloablative 6 (17)

Reduced toxicity 17 (43)

Reduced intensity 17 (34)

Abbreviation:
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Diffuse large B-cell ymphomas car-
rying chromosomal abnormalities
showed a poor prognosis despite ag-
gressive treatment

Gi June Min', Seok-Goo Cho*', Young-Woo Jeon', Seug Yun
Yoon', Silvia Park', Seung-Ah Yahng’, Seung-Hwan Shin’, Jae-Ho
Yoon', Sung-Eun Lee', Byung Sik Cho', Ki-Seong Eom', Yoo-Jin
Kim', Seok Lee', Hee-Je Kim', Chang-Ki Min', Dong-Wook Kim',
Jong Wook Lee'

' Department of Hematology, Seoul St. Mary's Hematology Hospital, Korea
? Department of Hematology, Incheon St Mary's Hospital, Korea

* Department of Hematology, Yeouido St. Mary's Hematology Hospital, Korea

Background: Diffuse large B-cell lymphoma (DLBCL) is the most
common subtype of non-Hodgkin lymphoma (NHL); 27% of cases
involve the bone marrow which is assessed by bone marrow (BM)
biopsy performed at the time of diagnosis. A large, retrospective
cohort study recently presented that the histologic evidence of DL-
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BCL involvement obtained via staging BM biopsy showed adverse
outcomes in overall survival (OS) and event-free survival (EFS) after
R-CHOP (rituximab plus cyclophosphamide, doxorubicin, vincristine,
and prednisone) treatment. This result affects poor survival outcomes
independently of the IPI score, emphasizing the necessity of accurate
pretreatment assessment of bone marrow pathology. Furthermore,
the complex karyotype abnormalities noted in the BM from DLBCL
patients indicate a much poorer survival outcome and aggressive
treatment such as frontline allogeneic hematopoietic stem cell trans-
plantation (HSCT) should be considered.

Methods: We reviewed 597 newly diagnosed DLBCL patients from
Seoul St’Mary's Hematology hospital between August 2009 and De-
cember 2016.The median age of the patients was 59 (range, 17 to 88)
years old and males accounted for 584% of all patients. 301 patients
(49.9%) showed high-risk IPI (> 3) scores and BM biopsy confirmed
DLBCL BM involvement in 92 patients (15.3%) via BM biopsy. Among
those 92 BM involved patients, 32 patients (34.8%) presented with a
complex karyotype possessing 3 or more chromosomal abnormali-
ties. We decided the appropriate candidates for frontline autologous
HSCT after three cycles of R-CHOP are generally patients diagnosed as
high-risk DLBCL in which stem cell mobilization continued following
the end of the last R-CHOP cycle.

Result: After a median follow-up duration of 45 (range 0 to 118)
months, estimated 4-year OS and EFS was 80.9% and 61.5%,
respectively. The 92 patients with pathologic confirmed bone
marrow involvement showed significant poor survival outcomes
(OS 86.6% vs. 55.1%, p<0.001 and EFS 70.6% vs. 25.2%, p<0.001),
and 46.7% (n=43) of them carried chromosomal abnormalities.
The chromosomal abnormalities were also significantly correlated
with poor survival outcomes (OS 85.0% vs. 38.2%, p=0.001 and
EFS 65.7% vs. 18.5%, p=0.001), especially in patients carrying com-
plex karyotype abnormalities (n=32, OS 24.6% and EFS 5.2%). After
six cycles of R-CHOP treatment, 15 out of 43 patients showed
chromosomal normalization without further relapse, but the re-
maining 17 and 11 patients showed no response in chromosome
abnormalities and relapse of chromosome abnormalities after
normalization with poor survival outcomes (OS 71.1%, 19.6%, and
19.5%, p=0.0132), respectively.

Conclusions: This study demonstrated that not only the BM
involvement of DLBCL patients but also the chromosomal abnor-
malities revealed in the involved BM have a significant correlation
with poor survival outcomes, especially in those who possessed
complex karyotype abnormalities. Additionally, the primary chro-
mosomal abnormalities in DLBCL patients, including complex
karyotypes, at the time of diagnosis, should be considered high-
risk features due to the inadequate response to either frontline

or salvage autologous HSCT combined with further rescue che-
motherapies. In conclusion, although further research is required
using a well-designed prospective study with a larger number of
patients, DLBCL patients with proven chromosomal abnormalities
should consider aggressive risk-adapted treatment such as front-
line allogeneic HSCT to achieve a better survival outcome.

Keyword: DLBCL, Complex Karyotype, Autologous HSCT, Bone
Marrow Involvement
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Background: Telomere length (TL) is a prognostic indicator in
Caucasian chronic lymphocytic leukemia (CLL), but its significance
in Asian CLL remains unknown. To investigate the prognostic
significance of TL and its correlation with cytogenetic aberrations
and somatic mutations, we analyzed TL measurements at the
cellular level by interphase fluorescence in situ hybridization in
patients with CLL in Korea.

Methods: The present study enrolled 110 patients (41 females
and 69 males) diagnosed with CLL according to the World Health
Organization criteria (2001-2017). TLs of bone marrow nucleated
cells at the single-cell level were measured by quantitative fluo-
rescence in situ hybridization (Q-FISH) for 71 patients. The correla-
tions of TL with clinical characteristics, cytogenetic aberrations,
genetic mutations, and overall survival were assessed.
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Result: The mean TL in CLL (T/C ratio 8.34 (+ 3.68)) was significantly
shorter than that in the normal control (T/C ratio 17.29 (+ 442)).
Patients with complex karyotypes, del(11g22), TP53 deletion and/or
TP53 mutation, ATM deletion and/or ATM mutation, and SH2B3 mu-
tation showed significantly shorter TLs. Shorter TL was correlated with
lower hemoglobin levels and adverse survival (mean TL < 9.35).When
the proportion of cells with extremely short TL (< 7.61) was over 90%,
patients showed adverse survival in CLL. Complex karyotype, TP53
mutation, and number of mutated genes were determined to be
significant adverse variables by multivariable Cox analysis.

Conclusions: TL was attrited in CLL, and attrited telomeres were
correlated with adverse survival and other well-known adverse
prognostic factors. We infer that TL is an independent adverse
prognostic predictor in Koran CLL.

Keyword: Chronic Lymphocytic Leukemia, Telomere Length,
Quantitative Fluorescence In Situ Hybridization
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International prognostic index im-
proves prognostic value of interim
PET-CT scans in diffuse large B-cell
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Background: Interim 18F-fluorodeoxyglucose positron emission
tomography-computed tomography (PET-CT) scan may predict
outcomes in patients with diffuse large B-cell lymphoma (DLBCL).
However, overall accuracy in predicting treatment outcomes on
adopting 5-point Deauville score (DS) was considerably low in
DLBCL because of mainly low positive predictive value of interim
PET-CT scans. This suggested that additional tool might be need-
ed to more accurately predict treatment outcomes. International
prognostic index (IPI) was greatly associated with outcomes for
DLBCL and considered to reflect biologic aggressiveness of DLBCL.
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Thus, we hypothesized that combined assessments using DS on
interim PET-CT scan and baseline IPI might improve the prediction
of treatment outcomes in DLBCL patients. In this study, we aimed
to establish the risk predicting model integrating DS on interim
PET-CT as an estimate of early metabolic response and baseline
IPl as a predictor of biologic aggressiveness in patients with newly
diagnosed DLBCL.

Methods: In this retrospective cohort study, we consecutively en-
rolled patients with newly diagnosed DLBCL. Patients were eligible
if they were histologically confirmed with DLBCL from Jan 2007 to
June 2016, received R-CHOP,. and had PET-CT scan data at baseline
and at interim after 3 cycles of R-CHOP. Primary CNS or transformed
DLBCLs were excluded. Interim PET-CT was assessed using 5-point
DS and four point or higher was regarded as positive. All PET-CT
scans were assessed by 2 experienced nuclear medicine physicians,
who were masked to treatment outcomes of the patients.

Result: A total of 316 patients were screened for eligibility. Ninety-six
patients were excluded from the analysis due to following reasons: un-
available baseline (n=9) or interim PET-CT scans (n=48), early death be-
fore interim PET-CT (n=16), Primary CNS or transformed DLBCLs (n=15),
and insufficient medical records (n=8). Thus, 220 patients were analyzed.
Median age was 64 years (range, 19-87) and 132 (60%) were male. Based
on the IPI risk, patients were classified as the low or low-intermediate (LI;
N=126, 57%), and high-intermediate (HI) or high (N=94, 43%) groups.
Interim DS was determined as 1 (n=67, 30.5%), 2 (n=65, 29.5%), 3 (n=39,
17.7%), 4 (=36, 164%), and 5 (n=13, 5.9%). With a median follow-up of
56.6 months (IQR 36.0-71.8), 5-year progression-free survival (PFS) rate
was 65.2% (95% Cl, 58.1-72.3) and overall survival (OS) rate was 69.9%
(95% Cl, 63.2-76.6). Interim DS (1-3 vs 4-5) and the IPI (low-LI vs HI-high)
were independently associated with PFS (for interim DS of 4-5, hazard
ratio [HR], 2.96 [95% Cl, 1.83-4.78], P < 0.001; for HI-high IPI, HR, 4.84
[2.84-8.24], P < 0001) and OS (for interim DS of 4-5, HR, 2.98 [1.79-4.98],
P < 0.001; for HFhigh IPI, HR, 5.75 [3.14-1051], P < 0.001) in the multi-
variate analysis. We stratified patients into 3 groups based on the risk of
progression: Low (low-LI IPl and interim DS 1-3), Intermediate (low-LI IP!
with interim DS 4-5, or Hi-high IPI with interim DS 1-3), and High (HI-high
IPI'and interim DS 4-5) risk groups. The risk stratification model showed a
significant association with PFS (for low risk vs intermediate risk, HR 3.98
[95% Cl, 2.10-7.54], P<0.0071; for low risk vs high risk, HR 13.97 [7.02-27.83],
P<0.001) and OS (for low risk vs intermediate risk, HR 4.14 [2.01-8.54],
P<0.001; for low risk vs high risk, HR 16.05 [7.59-33.94], P<0.001).

Conclusions: Combining interim DS with baseline IPI can improve
risk stratification in patients with newly diagnosed DLBCL.

Keyword: Diffuse Large B-cell Lymphoma, Positron Emission
Tomography, International Prognostic Index, Prognosis, Deauville Score
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Screening for monoclonal B-Lympho-
cytes expansions in a hospital-based
Chinese population with lymphocytosis

Jiadai Xy, Jing Li, Yue Wang, Peng Liu*
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Background: Monoclonal B-cell lymphocytosis (MBL), characterized
by detectable monoclonal B-cells in peripheral blood with an abso-
lute B-cell lesser than 5x10 cells/L, is a precursor condition of B-cell
lymphoproliferative disorders (B-LPD). The prevalence and spectrum
of MBL in Chinese population has not been well-defined.

Methods: We conducted a hospital population-based lympho-
cytosis screening project in our institute. In Zhongshan Hospital,
complete blood count (CBC) is performed on more than 2,000
patients daily and more than 98% of whom are patients visiting
non-hematological department. Hence, by screening lympho-
cytosis with CBC, we could observe the prevalence of MBL in
large-scale hospital population and to identify patients with
early-staged B-LPD. We screened all CBC results performed on all
visiting individuals in 10 continuous working days in July of 2018.
Peripheral blood sample with lymphocytosis were collected and
further studied by flow cytometry to determine B cell clonality
and disease classification.

Result: A total of 22952 patients who received CBC were reviewed,
and 264 patients (1.15%, 264/22952) were lymphocytosis. Circulat-
ing monoclonal B-lymphocytes population in PB were detected
in a total of 14 out of 264 patients by immunophenotyping, in-
dicating a prevalence of 5.3%. The median age of these patients
was 68.5 years (43-85 years). Among the 14 patients, 4 were
diagnosed with CLL and 10 with MBL. The prevalence increased
with age (Figure 2), from 1.2 % in patients younger than 59 years
to 12.9 % for patients over 60 years. The prevalence of CLL in the
cohort is 17.4/100,000. MBL was confirmed by flow cytometry
immunophenotyping in 10 out of the 264 patients presented
with lymphocytosis, yielding the overall prevalence of 3.8% (95%
Cl, 1.5% to 6.1%) that increased with age. In elderly over 60 years,
the prevalence of MBL is 8.7 (95% Cl, 2.8% — 14.6%). MBL with non-
CLL phenotype (Figure 3C) was the most prevalent subtype (8,
80%) among the 10 MBL cases, followed by CLL-like phenotype
(1, 10%) (Figure 3A) and atypical CLL phenotype (1, 10%) (Figure
3B) MBL subtypes. The absolute clonal B-cell count ranged from
0.2-1.5x1019/L (median 0.65x10/9/L) among all 10 MBL cases,
including 6 cases whose counts were above 0.5x109/L (defined as

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

high count MBL). Concomitants MBL and monoclonal gammopa-
thy of unknown significance (MGUS) were found in two patients,
both of whom had CD5 negative non-CLL phenotype MBL. Both
patients with MGUS presented with IgM subtype, without overt
evidence of lymphoma at the time of diagnosis. We evaluated the
diagnostic performance of ALC for the detection of B-LPD and
MBL in elderly over 60 years. ROC curve analysis revealed an AUC
of 0.76 for the discrimination of B-LPD and an AUC of 061 for the
discrimination of MBL (Fig. 3). When adjusting ALC of 4.7x10/9/L
as cut-off, the sensitivity and specificity was 0.80 and 0.60, respectively.

Conclusions: By screening for lymphocytosis in a large cohort of
Chinese hospital population, we detected a relatively high pro-
portion of patients presented with monoclonal B-lymphocytes
expansions in PB. The prevalence of MBL was 3.8% and increased
with age, with prevalence of 8.7% in elderly patients. Unlike west-
ern countries, non-CLL type MBL was the most common MBL
subtype. ROC curve analysis suggested screening lymphocytosis
in elderly might be effective for detection of B-LPD.

Keyword: Monoclonal B-cell Lymphocytosis (MBL), B-cell
Lymphoproliferative Disorders (B-LPD), Chinese, Prevalence
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Background: Peripheral T Cell Lymphoma (PTCL) is a rare heteroge-
neous group of lymphomas with aggressive behavior. It is associated
with inferior outcomes compared to B cell lymphomas. We present
our institute experience of treating PTCL over a period of 17 years

Methods: Patients aged between 2 and 74 years diagnosed with
PTCL from 2000-2017 were analyzed retrospectively to look at base-
line features, pathological subtypes, prognostic factors. Event free sur-
vival (EFS) and Overall survival (OS) were calculated using Kaplan-Mei-
er method and the factors were compared using log-rank test.

Result: During the study period 144 patients diagnosed with
PTCL were analysed, of which 101 (70%) were males and 43 (30%)
were females.Mean age at diagnosis was 46 years (2-74 years). Of
the 144 patients, 42 (29.2%) had limited stage (stage I/Il) disease
and 102 (70.8%) had advanced stage (lll/IV). The most common
histological diagnosis was PTCL NOS (not otherwise specified)
observed in 60 patients. Anaplastic large cell lymphoma (ALCL)
was seen in 65 patients. Of these, 38 were ALK positive, 8 were ALK
negative and ALK status was not known in 19. The other subtypes
observed were Natural Killer T Cell (NKT cell) lymphoma in 9 pa-
tients, Angioimmunoblastic T Cell Lymphoma (AITL) in 5 patients,
HepatoSplenic T-cell lymphoma (HSTCL) in 2 patients, Adult T Cell
Lymphoma(ATCL) in 2 patients and subcutaneous panniculitis T
cell lymphoma in one patient. Patients were treated with various
standard chemotherapeutic regimens including LMB 89/ BFM90/
CHOP/CHOPE/EPOCH/MACOP-B/crizotinib/Oral Metronomic
chemotherapy and other salvage regimens.Stem cell transplan-
tation(SCT) was done in 13 patients of which 5 had ASCT in first
Complete Remission (CR1) and 8 had at relapse after salvage
therapy.Of these 13 patients, 9 are in remission post transplanta-
tion and 4 had relapse. The median duration of follow-up was 21
months (range:1 month- 215 months), Patients with limited stage
disease had an 2-year EFS and OS of 64% and 71% respectively
and patients with advanced stage disease had 2-year EFS and OS
of 38 % and 57% respectively. (P value for EFS is 0.006 and OS is
0.03). Patients with PTCL had a 2 year EFS and OS of 25% and 44 %
respectively, ALCL had 64 % and 79% respectively (P value for EFS-
0.003 and OS is 0.000). Factors (Gender, B symptoms, number of
extranodal sites involvement, LDH, performance status) were an-
alyzed in predicting EFS and OS but were statistically found to be
insignificant. Early stage disease was significantly associated with
better EFS and OS.
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Conclusions: Majority of patients with PTCL present with ad-
vanced stage disease. Outcomes of patients with ALCL are better
than those with having other histologies. Hematopoietic stem cell
transplantation should be offered to high risk patients achieving
good response to chemotherapy.Novel therapies are necessary to
improve the outcomes.

Keyword: Peripheral T Cell Lymphoma, Demographics, Response
Rates, Salvage therapies, Transplantation, Survival
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a Data available for 115 patients. b. Data availshle for 122 patients.
b. ¢.Data available for &2 patients.

OP03-6

A multicenter retrospective analysis of clin-
icopathologic features of monomorphic
epitheliotropic intestinal T-cell lymphoma

Jun HoYi', Gyeong-Won Lee’, Young Rok Do’, Jung Yong Hong’,
Cheolwon Suh*, Yoon Seok Choi’, Seong Yoon Yi°, Byeong Seok
Sohn’, Byung-Su Kim®, Sung Yong OR’, Jinny Park'®, Jae-Cheol Jo'',
Seung-Sook Lee"”, Young-Ha Oh", Seok Jin Kim', Won Seog Kim***

191




192

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

' Division of Hematology-Oncology, Department of Medicine, Chung-
Ang University, Korea

* Division of Hematology and Oncology, Department of Internal Medi-
cine, Gyeongsang National University Hospital, Gyeongsang National
University College of Medicine, Korea

* Division of Hematology-Oncology, Department of Medicine, Dong-
san Medical Center, Keimyung University School of Medicine, Korea

“ Department of Oncology, Asan Medical Center, University of Ulsan
College of Medicine, Korea

° Department of Internal Medicine, Chungnam National University
College of Medicine, Korea

® Department of Internal Medicine, Inje University lisan Paik Hospital, Korea

" Department of Internal Medicine, Sanggye Paik Hospital, Inje Univer-
sity College of Medicine, Korea

* Department of Hemato-Oncology, Hallym University Dongtan Sacred
Heart Hospital, Korea

? Department of Intemal Medicine, Dong-A University College of Medicine, Korea

" Division of Hematology and Oncology, Department of Internal Med-
icine, Gachon University Gil Medical Center, Korea

" Ulsan University Hospital, University of Ulsan College of Medicine,
" Department of Pathology, Korea Cancer Center Hospital, Korea
" Department of Pathology, Hanyang University Guri Hospital, Korea

" Division of Hematology and Oncology, Department of Medicine, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Korea

Background: Monomorphic epitheliotropic intestinal T-cell lym-
phoma (MEITL) is a provisional entity in the 2017 WHO classifica-
tions of the lymphoid neoplasms, as it was found that features of
MEITL differed from those of enteropathy-associated T-cell lym-
phoma. It is now considered that MEITL is more prevalent in Asia,
and almost all cases of intestinal T-cell lymphoma in Asians might
be MEITL. To further elucidate the clinicopathologic features of
this new disease entity, we carried out a multicenter, retrospective
analysis from 12 tertiary institutes in Korea.

Methods: A total of 42 patients who were diagnosed with MEITL
between 2002 and 2017 were included in the analysis. Medical re-
cords including age, sex, stage, presenting symptoms, laboratory
findings, primary sites, and treatment outcomes were collected.
The histopathologic diagnoses were centrally-reviewed by experi-
enced lymphoma histopathologists. The primary end-point of the
analysis was overall survival (OS).

Result: The median age of the patients was 59 (range, 20 — 84)
and 27 patients (64%) were male. None of the patients had prior
history of Celiac disease. Thirty two patients (76%) were stage |-
by the Ann-Arbor classifications, and 28 patients (67%) were stage
-I1&2 by the Lugano classifications. The most frequent site of in-
volvement was jejunum (N = 21) followed by ileum (N = 19), and
15 patients had multiple site involvement. In line with the previ-
ous reports, most cases expressed CD8 (79%) and CD56 (95%),
and did not express CD30 (5%), and EBER (0%). T-cell intracellular

antigen was positive in 14 out of 17 cases (82%). The median pro-
gression-free survival was 6.9 months (95% Cl 4.3 - 9.6), and the
median OS was 14.8 months (24 — 27.2). Thirty two patients (76%)
received surgery, and 37 patients (88%) received chemotherapy.
CHOP (N = 30) was the most frequently used regimen followed by
CHOEP (N = 3), and ICE, IMVP-16, ESHAP and EPOCH (N = 1 each).
Complete response (CR) rate was 38%, and there was a trend for a
higher CR rate who had received etoposide-containing combina-
tions vs. CHOP (71% vs. 37%, p = .095). Sixteen patients had under-
gone autologous stem cell transplantation (ASCT). Relapse or pro-
gression was documented in 24 cases, and the most frequent site
was the primary site (N = 23). Of note, relapse at central nervous
system was found in 4 cases. Older age (> 55 years), poor perfor-
mance scale (2~4), advanced Lugano stage (IIE~IV), not achieving
CR, and not receiving ASCT were associated with inferior OS.

Conclusions: Although most patients had limited-staged disease,
the clinical outcomes of MEITL patients were dismal. While the optimal
management of MEITL remains undetermined, achieving CR and con-
solidative ASCT seem to be essential. As CHOP might be insufficient for
achieving CR, more efficient combinations should be investigated. In
addition, considering the frequent local failure, as well as the CNS relapse,
novel therapeutic approaches are required to improve survival.

Keyword: MEITL, Peripheral T-cell lymphoma, Prognosis
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Received 37 (88) 185 (89-28.1)
Response to 1'-Lne chemo (N = 37) 0.001
R 16 (43) 39.1(155-62.7)
Noa-CR. 21 (57} 87{48-128)
ASCT (N=37) 0.001
Not received 21 (57) 6.5(4.0-9.6)
Received 16 (43) 313172 -454)
First-line regimen (N = 37) 0.280
CHOP 30 (81) 48(59-237)
Other than CHOP 7{19) 313 (3.1-595)
Tunmg of ASCT (N = 16) 0133
R followed by up-front ASCT 4 39.1 (NE)
PR followed by up-from ASCT 5 Mot reached
CR 2 PD followed by salvage ASCT 1 214 (NE)
PR = salvage chemotherapy followed by sabvage ASCT 4 158(183-193)
5D 3 salvage chemotberapy followed by salvage ASCT 2 12.2 (NE)
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Autophagy and unfolded protein re-
sponse as the regulatory mechanism
for the sensitivity of leukemia stem

cells to G9a Inhibitor

Ji Eun Jang', Ju-In Eom’, Hoi-Kyung Jeung’, Haerim Chung', Yu

Ri Kim', June-Won Cheong', Yoo Hong Min*'

' Department of Internal Medicine, Yonsei University College of Medi-
cine, Korea

* Avison Biomedical Research Center, Yonsei University College of Med-
icine, Korea

Background: Histone methyltransferase (HMTase) G9a has recent-
ly been emerged for the novel therapeutic target for acute my-
eloid leukemia (AML). However, resistance mechanism to HMTase
associated cell death in leukemia cell is still elusive.

Methods: We investigated the levels of apoptosis and ER stress by
G9a inhibitor BIX-01294 in leukemia cell lines. U937, cytarabine-re-
sistant U937 (U937/AR) and KG1 were used. U937/AR cell line was
established in our laboratory by exposing parental U937 cells to
stepwise increasing concentrations of cytarabine.

Result: We initially examined the expression of G9 in leukemia
cell lines and the primary AML cells obtained from a patient at
the different time point. In U937/AR cells and primary AML cells
obtained at relapse, G9a expression was increased compare to
that in U937 cells and primary AML cells obtained at diagnosis,
respectively. G9a expression was also increased in KG1 cells. In
both of U937 and U937/AR, apoptotic cell death was induced by
BIX-01294 in a dose-dependent manner. In contrast, apoptotic
cell death was minimal in KG1 cells which are enriched in cells
expressing a leukemia stem cell phenotype (CD34+CD38-). To
address the activation of ER stress response by BIX-01294 in leu-
kemia cells, we examined the effect of BIX-01294 treatment on
PERK and elF2a protein expression and phosphorylation levels. We
found that treatment of U937, U937/AR, KGT1 cells with 3uM of BIX-
01294 for 24h caused an upregulation of phosphorylated PERK
and elF2a. The upregulation of PERK phosphorylation was asso-
ciated with a decrease in PERK protein levels after treatment. To
further address the role of the PERK phosphorylation in BIX-01294
sensitivity, we examined whether PERK inhibition using small
interfering RNA (siRNA) or specific inhibitor could sensitize cells
to BIX-01294-mediated death. The siRNA against PERK effectively
inhibited BIX-01294-mediated phosphorylation of PERK in U937
and U937/AR cells. The addition of PERK siRNA led to a significant
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increase in the extent of BIX-01294-induced apoptotic cell death
in U937 (P = 0.0003) and U937/AR (P < 0.0001) as compared with
that of BIX-01294 treatment alone. PERK inhibitor GSK260641
significantly increased BIX-01294-induced apoptotic cell death in
U937 (P < 0.0001) and U937/AR (P = 0.006) cells. To our surprise,
addition of PERK siRNA or GSK260641 increased the sensitivity
of KG1 cells to BIX-01294-mediated death in a dose-dependent
manner (P = 0.0003 for siRNA, P = 0.0053 for GSK260641). In KG1
cells, BIX-01294 led to upregulation of beclin-1, increased LC3-Il lip-
idation and formation of autophagosomes. Inhibition of autoph-
agy enhanced BIX-01294-induced apoptosis in both of U937 and
KG1 cells, indicating that prosurvival autophagy occurred in these
cells. When PERK pathway was inhibited in KG1 cells, BIX-01294
still induced autophagy and dual inhibition of PERK pathway and
autophagy significantly enhanced the apoptotic response to BIX-
01294 in KGT1 cells.

Conclusions: These data demonstrated that PERK activation and
autophagy may have a pro-survival function to G9a inhibitor in
leukemia cells including leukemia stem cells. The PERK phosphor-
ylation arm and autophagy may represent the suitable targets for
combating resistance to G9a inhibitor in AML. The mechanisms
underlying the increased sensitivity of AML cells with PERK inhi-
bition to G9a inhibitor are unclear at present and are needed to
define in further studies.

Keyword: G93, PERK, Leukemia Stem Cell, Autophagy
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3-Methyladenine potentiates borte-
zomib-induced apoptosis of myeloma
cell via increasing mitochondrial ROS
through autophagy inhibition
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Background: Autophagy is considered a pro-survival mechanism,
and cooperates with the ubiquitin proteasome system in main-
taining the homeostasis of myeloma cells by degrading excessive
and misfolded proteins for energy recycling. Therefore, the inhibi-
tion of autophagy could effectively induce death in myeloma cells,
and synergize with proteasome inhibitors. The aim of this study is
to investigate the mechanism of myeloma cell death induced by
bortezomib (BTZ) and its crosstalk with autophagy, mitochondrial
reactive oxygen species (ROS) and redox enzymes.

Methods: The change of autophagy, apoptosis, mitochondrial
ROS and cellular level of redox enzymes, especially peroxiredoxin
(Prx), thioredoxin (Trx), thioredoxin reductase (Trx-R) were studied
using human myeloma cell lines, MM.1S and MM.1R with BTZ
treatment. To evaluate the status of oxidation for redox enzyme,
sulfinic acid (SO2) or multimeric form of Prx, Trx and Trx-R using
western blot using non-reducing or reducing gel were studied.

Result: Mitochondrial over cytosolic ROS of MM cells was ele-
vated significantly after 24 hour of BTZ (2.5 nM). Apoptosis of
MM cell after BTZ treatment was increased in concordance with
mitochondrial ROS increment of MM cells. N-acetylcystein (NAC)
reversed BTZ-induced mitochondrial ROS elevation and apoptosis
of MM cells as well. Increased expressions of cleaved caspase-9
and cleaved caspase-3 were also observed during BTZ-induced
MM cell apoptosis. LC3-Il expression was elevated along with
increment of mitochondrial ROS and apoptosis of MM cells after
BTZ treatment. Oxidation of PRX4 and TRX2 was observed during
BTZ-induced apoptosis of MM cells. After treatment of NAC, LC3-ll
and PRX4/TRX2 expression was reversed. Inhibition of autophagy
with 3-Methyladenine (3-MA) resulted in a further increase in
BTZ-induced apoptosis and mitochondrial ROS in MM cells. When
auranofin, a TRX-R2 inhibitor, was administered to MM cells, the
oxidation of TRX-R2 and PRX4 by multimerization was observed
simultaneously with the increase of autophagy and apoptosis,
similar to that of bortezomib.

Conclusions: Our experiment showed crosstalk between autoph-
agy and mitochondrial ROS and its redox enzymes during BTZ-in-
duced MM cell apoptosis. Autophagy is induced during BTZ-in-
duced MM cell apoptosis. Inhibition of autophagy with 3-MA po-
tentiates BTZ-induced apoptosis of MM cells through increasing
mitochondrial ROS. Our results provide new perspective on the
cellular mechanism of action of BTZ and support the synergism of
BTZ together with autophagy inhibitor in multiple myeloma cells.

Keyword: ROS, Autophage, Myeloma, PRX
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Adoptive transfer of type 1-Regulatory
T cell ameliorates GVHD by partial dif-
ferentiation into Foxp3+CD4+T cell with
CTLA-4 and ICOS dependent manner
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Background: Regulatory T cells are a component of the immune
system involved in modulating immune reactions and in induc-
ing tolerance. Among the various CD4+ regulatory T-cell subsets,
CD4+CD25+Foxp3+ regulatory T (Foxp3+ Treg) cells and interleu-
kin (I-10-producing type 1 regulatory T (Tr1) cells have been the
subject of in vivo and in vitro studies. Among the several roles of
Foxp3+ Treg cells, when there is enough Foxp3 cells functionally,
they play an essential role in suppressing with effector T cells pro-
liferation, cytokine production, and immune response to alloanti-
gens in models of autoimmunity and organ transplantation. These
results support a basic concept that Treg cells could be used for a
therapeutic purpose to manage GVHD. Compared with Foxp3+
Treg cells, Tr1 cells do not constitutively express CD25 or Foxp3.Tr1
cells are distinct from Foxp3+ Treg cells because of their unique
cytokine expression profile. Interleukin (IL)-10-producing type 1
regulatory T (Tr1) cells, which are Foxp3— memory T lymphocytes,
play important roles in peripheral immune tolerance. Therefore,
we hypothesize that adoptive transfer of Tr1 cells also will exert
immunoregulatory effects in an animal model of GVHD after allo-
geneic HSCT.

Methods: We investigated whether Tr1 cells exert immunoregu-
latory effects in a mouse model of acute graft-versus-host disease
(GVHD). Mouse CD4+T cells were induced to differentiate in vitro
into Tr1 cells using vitamin D3 and dexamethasone, and these
donor-derived Tr1 cells were infused on the day of bone marrow
transplantation.

Result: More than 45% portion showed a co-expression of LAG-
3 and CD49b in CD4+ cells and high expression of IL-10. Based on
these results, our generated cells had fulfilled the characteristics of
general Tr1 cells. Although the absence of specific surface markers
that uniquely identify Tr1 cell, Gagliani et al. showed a highly rep-
resentative method for Tr1 cell counts by using the coexpression
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of LAG3 and CD49b. Tr1 cells, which were more than 45% of the
purity and highly expressed IL-10, were consequently used for this
study. The Tr1 cell-transferred group showed less weight-loss and
a twofold higher survival rate than the GVHD group, together with
markedly decreased histopathologic grades. It was associated
with the expansion of CD4+IL-4+ type 2 T-helper (Th2) cells and
CD4+CD25+Foxp3+ regulatory T (Treg) cells. Furthermore, Tr1
cells decreased the numbers of CD4+interferon (IFN)-y+ Th1 and
CDA+IL-17+ Th17 cells. Recipient mice harboured some Foxp3+
Tregs due to adoptive transfer of Tr1 cells, together with the up-
regulated expression of costimulatory molecules, including cyto-
toxic T lymphocyte-associated antigen-4 (CTLA-4) and inducible
T-cell co-stimulator (ICOS); however, the Treg cells did not show
plasticity. Therefore, adoptive Tr1 cell therapy may be effective
against manifestations of GVHD, exert immunomodulatory effects
in a manner dependent on CTLA-4 and ICOS, and induce differen-
tiation of the transferred Tr1 cells into Foxp3+ Treg cells.

Conclusions: Adoptive transfer of Tr1 cells improved the survival
outcomes and clinical manifestations of acute GVHD after al-
lo-BMT. Tr1 cell-based therapy resulted in downregulation of Th1/
Th17 responses and upregulation of Th2/Th1 responses in a man-
ner dependent on CTLA-4 and ICOS; moreover, some of the trans-
ferred Tr1 cells differentiated into Foxp3+ Treg cells. In addition,
the transferred Tr1 cells were stable, non-plastic, and enhanced
immune tolerance. These findings may facilitate the development
of novel therapeutic interventions for GVHD after allo-BMT.

Keyword: Tr1 cell, Graft-Versus-Host disease, Foxp3+Treg
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Understanding thrombocytopenia:
Role of microRNA in neonatal and
adult megakaryopoiesis

Ravi Kumar Gutti*, Sanjeev Raghuwanshi

Department of Biochemistry, University of Hyderabad, Gachibowli,
Hyderabad, Telangana, India

Background: Neonatal cord blood (CB) cells are promising alterna-
tives to adult bone marrow (PB) in cellular therapies. CB cells have
potential to develop into specialized cells, such as erythrocytes or
megakaryocytes (MK). MKs are responsible for production of plate-
lets and thrombocytopenia is a condition caused by a low platelet
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count (<150 x 109/L), which is common among sick infants. We
hypothesize that developmental differences between CB and PB-
MKs contribute to the vulnerability of neonates to develop severe
thrombocytopenia. Non-coding microRNAs (miRNAs) may play a
critical role in the regulation of the development of megakaryocy-
topoiesis. MiRNAs have been shown to be involved in regulation
of stem-cell differentiation in normal as well as malignant hema-
topoiesis, but their role in regulation of biological differences be-
tween adult and neonatal megakaryopoiesis is unknown.

Methods: Human cord blood (CB) and peripheral blood (PB)
derived CD34+ cells were cultured in the presence of thrombo-
poietin for 14 days. Cultures expressing >90% CD41+ by flow
cytometry were collected and 88 miRNAs involved in stem cell de-
velopment and differentiation were examined. miRNA validation
studies were performed in cell line models.

Result: The largest developmental difference was observed with
miR-9, which was expressed 22-fold higher in neonatal MKs com-
pared to adult. Furthermore, RUNX1 has emerged as a putative
target of miR-9 by several bioinformatic databases, such as Target-
Scan, miRbase, and RNAhybrid. RUNX1 sequence, which miR-9
binds to, is conserved among vertebrates, showing the functional
significance of the miR-9/RUNX1 axis during evolution. We com-
pared hsa-miR-9 expression levels at different time points during
MK development in neonates versus adults and found a constitu-
tively increased pattern of hsa-miR-9 expression through all stages
of neonatal MK development compared to adult. Whereas, RUNX
expression was significantly lower through all the stages of neo-
natal MK development compared to adult. miR-9/RUNXT axis was
confirmed by a miR-9 mimic transfection study in a megakaryo-
cytic leukemia cell line (Meg01). Interestingly, reduced expression
of RUNXT and increased rate of cell proliferation was observed in
miR-9 mimic transfected cells as compared to control.

Conclusions: The present study shows functional significance of
hsa-miR-9 in regulation of cell proliferation by targeting RUNX1 in
human MKs development. Higher expression of miR-9 may con-
tribute to the developmentally different and disease susceptible
phenotype of neonatal MKs via regulation of RUNX1 expression.
Therefore, it could be a potential target in neonatal thrombocyto-
penia and other platelet disorders.

Keyword: Megakaryocyte, Thrombocytopenia, MiRNA, RUNXT,
Platelets
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The expression level of prohibitin 2 as mi-
tochondrial autophage receptor matches
the prognostic chromosomal aberrations
of hematological malignancies
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Background: Prohibitin (PHB) is a highly conserved class of pro-
teins first discovered as inhibitors of cellular proliferation. Since
then PHBs have been found to have a significant role in tran-
scription, nuclear signaling, mitochondrial structural integrity,
cell division, and cellular membrane metabolism, placing these
proteins among the key regulators of pathologies such as can-
cer, neuromuscular degeneration, and other metabolic diseases.
Recently, prohibitin 2 (PHB2) has been known to be involved in
mitochondrial autophage (mitophage) as an inner mitochondrial
membrane receptor. This study investigated how the severity of
mitochondrial membrane damage, represented by the level of
PHB2 gene expression, correlates with the diagnosis and prognos-
tic cytogenetic abnormalities of hematological malignancy.

Methods: Messenger RNA sequencing (mMRNA-Seq) was per-
formed to measure the expression level of PHB in 11 patients who
were diagnosed as hematological malignancies with recurrent ge-
netic abnormalities (4 AMLs, 2 APLs, 2 B-ALLs, and 3 CMLs). Librar-
ies were prepared with 1 ug of total RNA from bone marrow aspi-
rates at initial diagnosis. Indexed libraries were then sequenced in
the HiSeq2500 platform (lllumina, SanDiego, CA). The sequencing
data was mapped to human reference transcripts (GRCh37 as-
sembly in Ensembl) using HISAT2 aligner (v2.1.0). Gene expression
levels was measured as TPM unit using StringTie (v1.34) and nor-
malized to 5 housekeeping genes. Statistical analysis and graphics
were performed using R (v3.5.1).
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Result: Expression level of PHB2 gene showed the strong prog-
nostic predictor of hematologic malignancies. In AML, when listed
in descending order of PHB2 expression level, it coincided with
AML prognosis exactly: 319.8 as normalized TPM in AML with t(6;9)
(poor-risk); 183.3 in AML with t(9;11) (intermediate risk); 138.9 in
AML with t(8;21), 134.8 in in AML with inv(16), 125.0 and 90.1 in
AML with t(15;17) (favorable risk) (Figure 1). Also, the expression
level of PHB2 in ALL represented disease risk: 157.2 in B-ALL with
t(9,22) (poor risk); 118.6 in B-ALL with t(12;21) (good risk). In 3 CML
cases, the expression levels of PHB2 were relatively suppressed as
136.2,95.5,and 68.1 than those of acute leukemia.

Conclusions: In this study, the severity of mitochondrial mem-
brane damage, represented by the level of PHB2 expression, could
exactly correlate and stratify the disease diagnosis and prognosis
in 11 cases of leukemia. These preliminary results might highlight
on the impact of mitophage on the key mechanism of molecular
pathology and oncogenesis of leukemia as well as new diagnostic
marker and therapeutic target.

Keyword: Prohibitin 2, Mitochondria, Hematological Malignancy,
Prognosis, Risk Assessment, Biomarkers
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Epigallocatechin gallate suppresses
interleukin-1( Secretion by inhibition
of NLRP3 inflammasome

Cheng Zhang, Haipeng Yin, Jun Peng*
Department of Hematology, Qilu Hospital, Shandong University, China

Background: Epigallocatechin gallate (EGCG) is a polyphenol
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isolated from tea leaves compound with antibacterial, antiviral,
antioxidant, anti-inflammatory and antitumor properties. In spite
of this, the study of its biological mechanisms is far from thorough.
Therefore, by using mouse bone marrow-derived macrophages
(BMDM:s) experiments, we hope to elucidate the inhibitory effect of
EGCG on NLRP3 inflammasome and to investigate the mechanism
by which EGCG inhibits the activation of NLRP3 inflammasome.

Methods: 1. Cell culture and stimulation: LPS-primed BMDMSs were
stimulated with MSU (150 pg/mL), Alum (300 pg/mL), and R837
(15 pg/mb) for 6 h or with nigericin (10pM) for 40 min to activate
NLRP3 inflammasome. 2. Enzyme-Linked Immunosorbent Assay
(ELISA) assays were used to detect IL-18, IL-18, TNF-a in cultural
supernatant. 3. Western blot was used to analyze p20, IL-1(3, ASC di-
mer, NLRP3, actin expressionin cultural supernatant or macrophage
lysates. 4. Assay the activity of enzyme in culture supernatant
using LDH release in an attempt to analyze the effect of EGCG on
cytotoxicity and pyroptosis induced by NLRP3-caspase-1 pathway
activation. 5. To analyze cell fluorescent protein expression, Confo-
cal laser scanning microscopy was used: MitoSOX for labeling ROS,
Mito-tracker Deep Red for labeling mitochondria, mitochondrial for
labeling protein TOM20, tubulin for labeling cell microtubules, ASC
primary antibody and fluorescent secondary antibody for labeling
ASCspeckles. 6. To analyze relative concentrations of NAD+ levels in
different groups of cells, intracellular NAD+ levels were detected by
using NAD/NADH quantification kit.

Result: 1. In mouse BMDMs experiments, EGCG was given before
LPS primed BMDMs, and WB results showed that EGCG inhibited
pro-IL-1B expression, caspase-1 activation and IL-13 secretion at
20-40 uM in a dose-dependent manner (Figure A); ELISA results
showed the reduced secretion of IL-1(3, IL.-18, TNF-a (P <0.01). 2.
After LPS primed BMDMs, EGCG was administered and NLRP3
inflammasome was activated with nigericin. WB results showed
that EGCG inhibited caspase-1 activation and IL-1(3 secretion at 20-
40 uM in a dose-dependent manner(Figure B). The results were
further confirmed by ELISA experiment (P<0.001) with no effect on
TNF-a secretion (p>0.05). 3. Different types of stimulus were used
to activate NLRP3 inflammasome. WB found that EGCG down-reg-
ulated the activation of caspase-1(Figure C). 4. WB results showed
that EGCG can also inhibit the activation of caspase-1 and secretion
of IL-1B by using experimental model of NLRP3 inflammasome ac-
tivation in human THP1 cells(Figure D). 5. Increased mitochondrial
damage was found in the process of EGCG inhibition of NLRP3
inflalmmasomes activation induced by nigericin or MSU, including
the detection of indicators such as ROS, AYm, NAD+ (Figure E). 6.
Imaging showed that EGCG prevented nigericin-induced trans-
location of impaired mitochondria to perinuclear area, and this
microtubule-driven mitochondrial spatial localization process does
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not depend on microtubule acetylation level(Figure F). 7. Imaging
indicated marked reduction of ASC speckles(Figure G).

Conclusions: 1. EGCG specifically inhibites the priming, assembly and
activation of NLRP3 inflammasome; 2. EGCG inhibites the activation
of NLRP3 inflammasome by blocking spatial localization of damaged
mitochondria and the formation of ASC dimers and ASC speckles.

Keyword: EGCG, NLRP3, IL-1(3, Inflammation
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HLA-G-ILT2 interaction contribute to
suppression of marrow B-cell growth
in acquired aplastic anemia

Peng Chen, Yuanxin Sun, Jun Peng*
Department of Hematology, Qilu Hospital of Shandong University, China

Background: Human leukocyte antigen-G (HLA-G) is a kind of
non-classic | major histocompatibility complex antigen character-
ized by low polymorphism, restricted tissue distribution and spliced
transcripts which encode four membrane-bound isoforms(mHLA-G,
G1-G4) and three soluble protein(sHLA-G, G5-G7). HLA-G interacts
withmultiple cell subsets such as T cells and B cells, and exerts pow-
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erful immune suppression by binding with its receptors, immuno-
globulin-like transcript (ILTs). As a paradigm of bone marrow failure
syndrome, acquired aplastic anemia(AA) was thought to be a specif-
ic autoimmune disease for the aberrant T-cell immune homeostasis.
And there was no data referred to the role of HLA-G on AA.

Methods: Human bone marrow mononuclear cells (BMMCs)
and plasma were obtained from 31severe AA (SAA) patients, 15
non-severe AANSAA) patients and 28 healthy individuals. The
concentration of SHLA-G in bone marrow plasma was determined
by enzyme-linked immunosorbent assay. The relative expression
level of HLA-G, ILT2 and ILT4 in BMMCs were quantified by real time
polymerase chain reaction. Besides, the percentage of mHLA-G+,
ILT2+ and ILT4+ cells in CD4+, CD8+, CD14+ and CD19+ BMMCs
were respectively analyzed by flow cytometry (FCM)ILT2 level in dif-
ferent stage of marrow B cells was analyzed by FCM, in which mAbs
targeted surface IgD (slgD), sigM, ILT2 and CD19 were used to stain
BMMCs.Brdu incorporation rate of CD19+ marrow cells was com-
pared using recombinant human HLA-G protein, AA bone marrow
supernatant, anti-HLA-G and anti-ILT2 monoclonal antibodies.

Result: The concentration of SHLA-G in marrow plasma of AA pa-
tients was much higher than that in controls but no difference was
found between SAA group and NSAA group.At transcriptional lev-
el, the ILT2 mRNA expression in AA group was elevated compared
with control group while the HLA-G and ILT4 mRNA level was
similar in the two groups. In addition, the percentage of CD19+
lymphocytes were downregulated in AA group, and the ratio of
ILT24 lymphocytes on CD19+BMMC in AA patients was significant-
ly higher than in controls. The proportion of mature B cells among
CD19+ B lymphocytes in BM from AA patients was significantly
higher than from healthy subjects, while percentage of pro-B plus
pre-B cells was much lower. ILT2-expressing cells in immature B
cells and pro-B plus pre-B cells from AA patients was much more
than from controls, in mature B cells ILT2 expression was similar
between the two groups.The marrow B cells from healthy individ-
uals co-cultured with HLA-G protein and AA patients’ supernatant
showed obviously decreased Brdu incorporation rate compared
with control group. Anti-HLA-G mAb and anti-ILT2 mAb could re-
verse the effect and increase the Brdu incorporation rate.

Conclusions: Together, our results showed HLA-G/ILT2 was ab-
errantly expressed in AA patients' marrow cells, especially in the
CD19+lymphocytes which indicated HLA-G/ILT2 tooka possible
role in the abnormal humoral immunity in AA and blockade of
HLA-G/ILT2 might be a reasonable therapeutic strategy for AA .

Keyword: Aplastic Anemia, HLA-G, ILT2
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Background: Ravulizumab (ALXN1210), a new complement C5
inhibitor with high C5 affinity and half-life 3-4 times longer than
eculizumab, provides immediate, complete, and sustained C5
inhibition with extended dosing intervals. This phase 3, open-label
study assessed the noninferiority of ravulizumab to eculizumab
in complement inhibitor-naive adults with paroxysmal nocturnal
hemoglobinuria (PNH).

Methods: Patients with lactate dehydrogenase (LDH) >1.5 times
the upper limit of normal and at least one PNH symptom were
randomized 1:1 to receive ravulizumab or eculizumab for 183 days
(N=246). Coprimary efficacy endpoints were proportion of pa-
tients remaining transfusion-free and LDH normalization. Second-
ary endpoints were percent change from baseline in LDH, change
from baseline in Functional Assessment of Chronic lliness Therapy
(FACIT)-Fatigue score, proportion of patients with breakthrough
hemolysis, stabilized hemoglobin, and change in serum free C5.

Result: Of 285 pts screened, 246 from countries across the
Asia-Pacific region, Europe, and North and South America were
randomized. All 125 ravulizumab pts and 119/121 eculizumab pts
completed 26 wks of treatment. Ravulizumab was noninferior to
eculizumab for both coprimary and all key secondary endpoints
(Pinf < .0001): transfusion avoidance (73.6% versus 66.1%; differ-
ence of 6.8% [95% confidence interval (Cl), -4.66, 18.14]), LDH
normalization (53.6% versus 49.4%, odds ratio [1.19 (0.80, 1.77)]),
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percent reduction in LDH (-76.8% versus -76.0%; difference [95%
Cl],-0.83% [-5.21, 3.56]), change in FACIT-Fatigue score (7.07 versus
6.40; difference [95% Cl], 067 [-1.21, 2.55]), breakthrough hemolysis
(4.0% versus 10.7%; difference [95% Cl], -6.7% [-14.21,0.18]), and stabi-
lized hemoglobin (68.0% versus 64.5%; difference [95% Cl], 2.9 [-8.80,
14.64]). Immediate, complete, and sustained inhibition of C5 (mean
free C5 <0.5 ug/mL) was observed by end of first infusion of ravuli-
zumab. Most frequently reported treatment-emergent adverse event
(AE) was headache (36.0%/33.1% in pts receiving ravulizumab/ecu-
lizumab). Serious AEs were experienced by 8.8%/74% in the ravuli-
zumab/eculizumab groups. There were no meningococcal infections.

Conclusions: Ravulizumab given every 8 weeks achieved nonin-
feriority compared with eculizumab given every 2 weeks for all
efficacy endpoints, with a similar safety profile. This trial was regis-
tered at ClinicalTrials.gov #NCT02946463.

Keyword: PNH, Ravulizumab, Eculizumab, Breakthrough Hemolysis
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Prediction of thrombosis risk in patients
with paroxysmal nocturnal hemoglobinuria

Yuzhou Huang, Bing Han*
Department of Hematology, Peking Union Hospital, CAMS & PUMC, China

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is an ac-
quired hematopoietic stem cell disease with high thrombosis rate which
can be lethal for PNH patients. Because of the high mortality rate of
thromibosis, it is very necessary to distinguish PNH patients with high risk
of thrombosis in the early stage of the disease and to take targeted anti-
coagulant interventions early to reduce the bad prognosis of thrombosis.

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Methods: By retrospectively analyzing the current known clinical
and genetic indicators that may be associated with thrombosis in
PNH patients, we tried to set up a system to predict the thrombo-
sis risk with reference to the Framingham coronary heart disease
risk model. Each patient with thrombosis was scored according to
the model and validated based on actual thrombosis situation.

Result: There were 99 patients with PNH enrolled in the study, consisting
of 55 males and 44 females, with a median age of 40 at the time of diag-
nosis, 17 patients had at least one thrombosis event at a median time of
48 (23-91) months of follow-up. Factors like PNH clone size, presence of
thrombosis genes (15495828), platelet count, and hemoglobin level at the
time of diagnosis may be associated with thrombotic risk by univariate
analysis and was calculated later in the prediction system. According to
the model, patients with thrombosis had higher scores (score 23) than
those without (score 12, P<0.001). Patients classified as low-risk (score
less than 15), middle-risk (score 16-22) and high-risk (score over 23) had
thrombosis rates of 6.90%, 13.60% and 62.50%, respectively (P<0.001).
Compared with non-high-risk (middle-risk combing with low-risk) group,
high-risk group showed higher cumulative incidence of thrombosis in 5
years (P<0.001). The median time of developing thrombosis after the di-
agnosis was 85m (1-36m) and 18m (5-67m), respectively in high-risk and
non-high-risk group (P=0043).

Conclusions: We established a thrombi risk prediction model
for PNH. In this model, patients with thrombosis scored higher
than those without. Patients identified as high-risk had higher
incidence and cumulative incidence of thrombosis than other pa-
tients, and developed thrombosis earlier as well.

Keyword: Paroxysmal Nocturnal Hemoglobinuria (PNH),
Thrombosis, Risk score, Prediction Model
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High prevalence of anemia in elderly
in South Korea: Urgent health-care
problem before post-aged society-
base on data from the KNHANES

Hee Won Chueh', Jin Young Han*, on the Behalf of Rbc Disor-
der Working Party’

' Department of Pediatrics, Dong-A University, College of Medicine, Korea

? Department of Laboratory Medicine, Dong-A University, College of
Medicine, Korea

*The Korean Society of Hematology, Korea
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Background: South Korea is heading to post-aged society rap-
idly. Anemia in elderly populations have been reported to be
wide spread compared to younger populations, and known to
be related to great risk and mortality. However, national data of
prevalence and characteristics of anemia in aged groups are not
available yet in Korea. Purpose of this study is to evaluate the prev-
alence and characteristics of anemia in elderly populations, and
analyze its associated risk factors by analyzing the data of National
Health and Nutrition Examination Survey (KNHANES).

Methods: Data from the Korean National Health Nutrition Exam-
ination Survey (KNHANES) conducted from 2007 and 2016 were
merged and analyzed. Analysis of the etiologies of anemia were
conducted with the data of 2010 to 2012

Result: Prevalence of anemia in populations with age over 65 year
was 14.0% (Cl 95%, 13.3~14.7) in total, whereas the prevalence
of anemia in populations with age under 65 year was 6.4% (Cl
95%, 6.2~6.6). Prevalence of anemia in populations with age over
80 year was much higher (24.0% (Cl 95%, 22~26)). Difference of
prevalence of anemia according to the sex was predominant
(12 % (C195%, 11~13) vs 16% (Cl 95%, 15~17), P<0.001). Preva-
lence of anemia in population age over 65 years were analyzed
according to the year of survey conducted, which were shown
constantly from 9.0% to 12.7%. IDA was consist of 4.9% (Cl 95%,
3.1~7.5) of elderly anemia, and chronic renal failure and liver cir-
rhosis were 0.8% (Cl 95%, 0.3~1.8) and 84.6% (Cl 95%, 37.8~98.0),
respectively. Exact percentage of anemia associated to cancer and
cerebro-cardiac vascular disease were not analyzed due to too
many missing values. However, in risk analysis, underweight (BMI
< 18.5) (OR 2446 (Cl 95%, 1.901~3.147), P<0.001), being beneficia-
ry of social allowance (OR 1.649 (Cl 95%, 1.259~2.159), P<0.001),
had been suffered from cerebro- or cardiac vascular disease (OR
1.530 (Cl 95%, 1.237~1.891), having cancer (OR 1.615 (CI 95%,
1.082~2411), P=0.019), having chronic renal failure (OR 27.442 (Cl
95%, 3.136~240.151), P=0.003) were strongly associated to risk of
anemia. Insecurity in food supply, having other chronic disease
(diabetes mellitus, hypertension, dyslipidemia, pulmonary tuber-
culosis, and liver cirrhosis) didn't showed statistically significant
relation to risk of anemia.

Conclusions: South Korea is expected to become post-aged so-
ciety soon. Prevalence of anemia in elderly population in South
Korea was shown higher than the other data of previous studies.
Further attentions and studies on etiologies and risk factors in el-
derly population are desperately needed.

Keyword: Aged, Anemia, South Korea, Prevalence

OP05-5

Vitamin-D and biochemical status
in young children
with beta-thalassemia major

Uet Yy, Li Chen, Sixi Liu*
Department of Hematology and Oncology, Shenzhen Children's Hospital, China

Background: Patients with Thalassemia major (TM) require lifelong
blood transfusions for survival. However, iron toxication due to
long-term blood transfusion in TM patients is the leading cause of
devastating outcomes including endocrinopathies, osteoporosis,
skeletal deformities, and solid organ failures. Young TM children
with regular blood transfusion often have limited signs of severe
complications. Therefore, close monitoring of the biomedical sta-
tus in young children with TM is important to discover subclinical
symptoms for early diagnosis and to predict prognosis.

Methods: Thirty-two children diagnosed with homozygous
beta-Thalassemia major attended our department for regular
blood transfusion to maintain a hemoglobin level of 90-105mg/
L between January to June 2018. Clinical data of these patients
were reviewed retrospectively and assessed for their demographic
characteristics and serum biomedical status. Statistic analysis was
performed by Prism GraphPad software. A p value less than 0.05
was considered statistically significant. This project was approved
by the Ethics Committee at Shenzhen Children’s Hospital.

Result: The age of the patients range from 1 to 12 years old (mean
+ 5D, 543 years old). The mean age at diagnosis was 14+15 months
(mean + SD) after birth. Nearly all patients (29/31) started their first
blood transfusion at the age of diagnosis. The patients included 19
boys and 14 girls. Most patients (28/32) were on regular chelating
therapy with at least one of the common chelating agents includ-
ing DFM, DEF, and DFO. The mean age at the start of chelating
therapy was 3+2 years old (mean +SD). Half of the patients (16/32)
had daily oral Vitamin D or calcium supplementations while nearly
16% (5/32) of them took Vitamin D or calcium tablets occasionally.
Around one third (11/32) of the patients never had any oral sup-
plementations. The biomedical status of the patients was assessed.
Each patient had a moderate to severely elevated serum ferritin
level compared to the normal range. Furthermore, patients were
distributed into two groups based on the median age (<5 years old
vs. >5 years old) for comparisons. Serum ferritin was significantly
higher in children >5 years old than children <5 years old (*p<0.05,
15124192.6 vs. 23374£299.8ng/ml, unpaired Student’s t test). 25-hy-
droxyvitamin D (25(0H)D3) level was significantly lower in the
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older children group (**p<0.01, 34.25+11.06 vs. 23.05+9.95ng/m|,
unpaired Student’s t test). No differences were observed in serum
calcium, phosphorus, and alkaline phosphatase level between the
two age groups of children. Liver functions were evaluated by test-
ing serum ALT, AST, GGT, TBIL, and ALB levels. ALT was significantly
increased in children >5 years of age (*p<0.05, 19.1742.44 vs.
43.4549.82IU/ml, unpaired Student’s t test). The serum concentra-
tions of AST, GGT, TBIL, and ALB showed no significant differences
between the two age groups of children. In addition, no significant
differences were discovered in the kidney and thyroid functions in
both groups of patients.

Conclusions: Our results suggest that iron accumulation in older
children may contribute to lower serum 25(0H)D3 and higher se-
rum ALT level. Low level of serum 25(OH)D3 is a sign of vitamin D
deficiency which could lead to osteopenia and skeletal disorders
when grow older. ALT is a sensitive sign of liver malfunction due
to iron overload in hepatic tissues. These findings provide critical
guidance for clinicians of when to intervene to prevent severe
complications in young TM children.

Keyword: Thalassemia Major, Vitamin D Deficiency, Blood
Transfusion, Iron Overload, Pediatric
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Application of rapamycin up-regu-
lating treg cell ratio in children with
chronic refractory immune cytopenia
- A single-center case series

Hao Gu, Zhenping Chen, Jingyao Ma, Jie Ma, Runhui Wu*

Beijing Children Hospital, Capital Medical University, Hemotology and
Oncology Center, China

Background: Patients with autoimmune cytopenias are often refrac-
tory to standard therapies requiring chronic immunosuppression
with medications with limited efficacy and high toxicity. Inhibiting
the mTOR signaling pathway increased CD4 + CD25 + Foxp3 regula-
tory T cells (Treg cells) ratio is expected to control the progress.

Methods: This study was a single-center continuous case obser-
vational study. Recording items included baseline data, flow cy-
tometry to detect lymphocyte subsets, treatment options, safety
and efficacy. Rapamycin treatment: daily oral administration of
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rapamycin at 1.5 mg/m2, and weekly blood test concentration
to adjust the dose to 5-15 ng/ml, two consecutive The blood
concentration and liver function were monitored monthly after
the blood concentration was stabilized. For the detection of Treg
CD4+CD25+Foxp3+ cells, the cell surface and intracellular anti-
gens were determined on the fresh cells at the time of the sample
submission by cell staining. Two hundred microliters of cell sus-
pensions were added to 5pl of appropriate solution of anti-CD25
and anti-CD4. Next, the mixture of cells and antibodies were incu-
bated for 30min at 4°C in the dark, fixed with fixation buffer, and
washed twice by adding Tml of cold 1X permeabiliztion buffer.
The next step was incubation with anti-Foxp3.

Result: We present data on 11 patients using sirolimus as mono-
therapy. The overall effective rate (partial response and complete
remission) at three months was 72.7% (8/11): 1 AIHA and 2 ES
patients achieved complete remission. The others (ITP) was 62.5%
(5/8 cases). Treg cells in 7 patients (7/11 patients, 63.6%) before
treatment were lower than the normal range (5%-10%): 3.6%
(2.0%-4.2%). After 3 months of treatment with RAPA, Treg in periph-
eral blood The cells were significantly elevated (P = 0.001) to 6.0%
(4.3%-7.0%), and all of the 7 patients achieved partial remission (2
cases) or complete remission (5 cases). Four patients with Treg cells
at least 5% of Treg cells had no significant increase in Treg cells after
rapamycin treatment (P>0.05), 2 (50%) were partially relieved, and
2 (50%) were ineffective. The children were statistically analyzed
according to the complete effective (CR) group and the non-com-
pletely effective group (PR+NR): the proportion of Treg cells before
and after administration in the CR group (%) were 3.48+0.95 and
5.34+0.76, respectively. The proportion of Treg cells (%) was 5.65
+ 1.63 and 6.71 £ 1.46, respectively. The results suggest that: (1)
The proportion of Treg cells before and after taking the drug was
significantly increased in the CR group (P=0.007) and the PR+NR
group (P=0.029).(2) In the CR group, The proportion of Treg cells
before administration was significantly lower than PR+NR group
(P=0.028); (3) There was no significant difference in the proportion
of Treg cells between CR group and PR+NR group (P=0.09)

Conclusions: Treg increased significantly after three months of
rapamycin treatment. Children were divided into complete effec-
tive (CR) group and non-fully effective group (PR+NR) according
to the curative effect. The proportion of Treg cells in CR group was
significantly lower than that in PR + NR group before rapamycin.
The results suggest that regulation of Treg cells is expected to
control childhood chronic refractory immune-related cytopenia.

Keyword: Chronic Refractory Immune Cytopenia, Treg, Rapamycin
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Predictive role of circulating immune
cell subtypes early after allogeneic
hematopoietic stem cell transplanta-
tion in patients with acute leukemia

Tae Woo Kim', Sung-Soo Park', Ji-Young Lim', Gi June Min',

Silvia Park', Young-Woo Jeon'?, Seung-Ah Yahng?, Seung-Hwan

Shin®, Sung-Fun Lee"’, Jae-Ho Yoon"?, Byung-Sik Cho'"?, K-

Seong Eom"?, Seok Lee"?, Hee-Je Kim"#, Chang-Ki Min*"*

' Department of Hematology, Seoul St. Mary's Heratology Hospital,
College of Medicine, The Catholic University of Korea, Seoul, Korea

? Leukemia Research Institute, The Catholic University of Korea, Seoul, Korea

’ Department of Heratology, Incheon St. Mary's Hospital, College of
Medicine, The Catholic University of Korea, Incheon, Korea

* Department of Hematology, Yeouido St. Mary's Hospital, College of
Medicine, The Catholic University of Korea, Seoul, Korea

Background: Cells of innate immunity normally recover in the first
weeks to months after allogenenic hematopoietic stem cell transplan-
tation (allo-HSCT). Their relevance in terms of graft-versus-host disease
(GVHD) and graft-versus-leukemia (GVL) effect is largely unknown. The
predictive role of early recovery in the immune cells on acute GYHD
and GVL effect after allo-HSCT was investigated in patients with acute
leukemia who achieved the first complete remission.

Methods: Peripheral blood samples were taken at the median of
14 days (range, 12_29 days) after allo-HSCT. A cohort including
119 samples and characteristics of patients were analyzed. Im-
mune cell populations were identified by flow cytometry.

Result: The median age was 49.0 years (range, 21_69) at transplan-
tation. Univariate analysis showed that age less than 40 years old,

lower frequencies of CD8+ T cells, invariant natural killer T (iNKT)
cells, monocytic myeloid derived suppressor cells (M-MDSCs) and
higher frequency of immature MDSCs were associated with oc-
currence of grade llI-V acute GVHD. Multivariate analyses showed
that iNKT cells (hazard ratio (HR), 0.453, 95% Cl, 0.091_0.844,
p=0.024) and M-MDSCs (HR, 0.271, 95% Cl, 0.078_0.937, p=0.039)
were independent factors. Combination of higher frequencies of
both cell subsets was associated with lower incidence of grade
-V acute GVHD, whereas patients with lower frequency of iINKT
cells and higher frequency of M-MDSCs showed significant higher
probability of relapse.

Conclusions: iINKT cells and M-MDSCs could be relevant cell bio-
markers for predicting acute GVHD and/or relapse in acute leuke-
mia patients treated with allo-HSCT.

Keyword: Invariant NKT Cells, Myeloid-Derived Suppressor Cells,
Acute Leukemia, Graft-Versus-Host Disease, Graft-Versus-Leukemia
Effect, Allogeneic Hematopoietic Stem Cell Transplantation
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The outcome of hematopoietic stem
cell transplantation (HSCT) in pedi-
atric patients with hemophagocytic
lymphohistiocytosis (HLH) in Korea
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; On Behalf of Korean Histiocytosis Working Party

Background: HSCT is an established treatment modality for famil-
ial HLH (FHL), recurrent or refractory HLH despite chemoimmuno-
therapy, and CNS disease.

Methods: The Korea Histiocytosis Working Party retrospectively
collected nation-wide data from the patients diagnosed with HLH
and underwent allogeneic HSCT between 2009 and 2017. The
clinical characteristics and treatment outcomes of the patients
were analyzed.

Result: A total of 44 patients were enrolled. There were 31 patients
with FHL (4 FHL2, 26 FHL3, and 1 FHL4), 7 infection associated
HLH, and 6 secondary HLH of unknown cause. All the patients
were treated with HLH-2004 protocol, and 30 patients achieved
complete response (CR) after treatment for 8 weeks, while 14 did
not. The main reasons for receiving transplantation were FHL in
26, reactivation in 17, and refractory disease in 1. The conditioning
regimens were busulfan-based in 16 patients, fludarabine-based
in 4, treosulfan-based in 7, and busulfan/fludarabine-based in
17. Stem cell sources used for HSCT were from peripheral blood
in 36 patient, cord blood in 7, and bone marrow in 1. The donor
types of HSCT were unrelated donor in 33 patients and related in
11 (7 matched sibling donor, 4 haploidentical donor, 1 partially
matched donor). The causes of death of 7 patients were disease
reactivation/progression in 3, acute GVHD with/without VOD in
3, and graft failure in 1. Five year overall survival rates were 82.4%,
respectively. The disease status at the time of HSCT was CR in 37
patients, and non-CR in 7. The 5-year survival rate of patients who
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received HSCT in CR was 87% and 63% for patients transplanted
while in non-CR status (p=0.046). Patients who received HSCT us-
ing peripheral blood stem cells had a better 5-year survival rate of
86% compared to 75% of patients who received cord blood stem
cells, significantly. The presence of neurologic symptoms, disease
status after intial 8 week therapy, conditioning regimen, and CD
34 positive cell count did not have statistically significant impact
on survival.

Conclusions: HSCT improved the survival of patients who had fa-
milial, or relapsed, or refractory HLH in the Korean nation-wide HLH
registry. These results are similar to other reports in the literature. The
disease status at the time of HSCT and the stem cell source of the
transplant were the important prognostic factors that affected the
survivals of the HLH patients who underwent HSCT.

Keyword: Hemophagocytic Lymphohistiocytosis, Hematopoietic
Stem Cell Transplantation, Familial HLH, Pediatric, Genetic
Diagnosis, Korea
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HLA-haploidentical transplantation
for thalassemia major using NF-08-TM
haploid regimen

Xiaoling Zhang, Sixi Liu*
Hematology, Shenzhen Children's Hospital, China

Background: Thalassaemia is one of the most common mono-
genic diseases worldwide. Thalassaemia major(TM) is the severe
form of this inherited disorder. Allogeneic hematopoietic stem
cell transplant (HSCT) is the only way to cure this disease and free
patients from transfusion. Lack of HLA-matched related or unrelat-
ed donor is a major obstacle limiting the use of allogeneic HSCT.
On the other hand, almost every patient has haploid identical
donor. Haploid HSCT refers to that an identical full-length DNA is
shared by the recipient and the donor. The possibility of a haploid
compatibility is 100% between parents and children, while 75%
between siblings.

Methods: This is a retrospective study reviewing the results of TM
patients who received haploid HSCT Using NF-08-TM haploid Reg-
imen in Hematology department of Shenzhen Children’s Hospital
from September 2016 to November 2018. We used a novel NF-08-
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TM haploid protocol to treat 44 patients with TM, including 30 of
which were parents being the donor and 14 sibling haploid donors.

Result: The median age at transplantation was 7 years (range,
3.5-12.5years), and the ratio of male-to-female patients was 28:16.
The median follow-up time was one year (range, 6-27months). The
estimated 1-year overall survival and TM free survival were 97.8% and
97.8%. The cumulative incidence of graft rejection and grades Il1-1V
acute GVHD is 0% and 0%. Among the 44 patients, one patient died
because of intracranial hemorrhage. The mortality was 2.27%.

Conclusions: Haploid HSCT provides an alternative way of treat-
ment for Thalassemia major patients without HLA matched donor.
Our results showed that NF-08-TM haploid protocol is a promising
treatment strategy.

Keyword: HSCT, Haploidentical Transplantation, Thalassemia Major
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Comparison of haploidentical and um-
bilical cord blood transplantation using
targeted busulfan in children and ado-
lescent with hematologic malignancies
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tional University Cancer Research Institute, Korea
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? Clinical Pharmacology and Therapeutics, Seoul National University
College of Medicine, Korea

Background: Haploidentical related (Haplo) donors and umbilical
cord blood (UCB) stem cell sources represent common alternative
donor strategies used when a matched sibling donor or matched
unrelated donor is not available for hematopoietic stem cell
transplantation (HSCT). The aim of this study was to compare the
results of graft source on outcome of children and adolescents
with hematologic malignancies after Haplo and UCB HSCT in the
setting of targeted busulfan-based myeloablative conditioning
using intensive pharmacokinetic (PK) monitoring.

Methods: We retrospectively analyzed outcomes in 140 patients
with high risk hematologic malignancies who received allogeneic
HSCT from Haplo donors (n=36), UCB (n=24), and unrelated do-
nors (n=80) in Seoul National University Children's Hospital from
JAN 2009 to FEB 2018. Because UCB HSCT had been conducted
until 2016 while Haplo HSCT using posttransplantation cyclo-
phosphamide (PTCy) was started from 2014 in our institution,
differences over time of HSCT must be considered to compare
them. Therefore, unrelated group was divided into Unrelated A
(n=51) who received HSCT from 2009 to 2013 and Unrelated B
(n=29) from 2014, which were compared each other first with the
purpose of using them as a control to compare Haplo with UCB
groups. Patients who received the first allogenic HSCT using an
intensive PK monitoring, targeted busulfan-based myeloablative
conditioning were included. The total target area under the curve
of busulfan was set at 74,000 to 76,000 ug x h/L. The majority
of UCB and unrelated groups received busulfan, fludarabine +
etoposide regimen with antithymocyte globulin. Busulfan, fludara-
bine and cyclophosphamide with PTCy were used in Haplo group.

Result: First of all, Unrelated A group was compared to Unrelated
B group. The median follow-up years were 5.7 (0.2-9.5) and 1.8
(0.3-4.5), respectively. The event-free survival (EFS) rates at 2 years
(78.1£5.8% versus 72.3+£9.1%, P=0.917) and overall survival (OS)
rates at 2 years (83.7+5.3% versus 77.849.1%, P=0.874) in Unrelat-
ed A and B groups were similar. Under the assumption that there
was no significant survival difference over time of HSCT from 2009
to 2013 and that from 2014 in our institution, the outcomes of
Haplo and UCB groups were compared subsequently. The median
follow-up years were 4.8 (0.1-9.3) and 1.8 (0.3-4.5), respectively.
The median time to neutrophil and platelet recovery were 15
days (13-21) versus 14 days (12-40) (P=0.059), and 27 days (13-71)
versus 46 days (21-77) (P<0.001) in Haplo and UCB groups. The
cumulative incidence (Cl) rates of acute GVHD grade IV, grade
lIFV, and extensive chronic GVHD in Haplo and UCB groups were
38.9% versus 54.2% (P=0.479), 2.8% versus 29.2% (P=0.004), and
11.7% versus 12.5% (P=0.906), respectively. The Cl rates of nonre-
lapse mortality were significantly lower in Haplo group (0% versus
33.6%, P<0.001), while the relapse incidences were not different
(18.3% versus 86%, P=0.272). The EFS rates at 2 years (79.3+7.0%
versus 54.2+10.2% %, P=0.034) and OS rates at 2 years (85.8+6.7%
versus 65.7+9.9%, P=0.029) in Haplo and UCB groups were signifi-
cantly different.

Conclusions: In this study, the Cl rates of nonrelapse mortality
and acute GVHD [lI-IV was lower in Haplo group than in UCB
transplants, which translates into a better EFS and OS rate in Haplo
group. Our results suggest that haploidentical HSCT with PTCy
using intensive PK monitoring, targeted busulfan-based myeloab-
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lative conditioning regimen is a safe and promising alternative
option for patients with hematological diseases who lack an HLA-
matched donor.

Keyword: Haploidentical, Cord Blood, Posttransplantation
cyclophosphamide, Children, Hematologic malignancies, Stem
Cell Sources
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Different circulating T cells are associat-
ed with early relapse after autologous
HSCT in patients with multiple myelo-
ma and classical hodgkin lymphoma
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hkova®, Vera Sergeevicheva’, Svetlana Sizikova®, Galina Ushakova’,
Tatiana Aristova’, Dariya Batorova’, Irina Shishkova’, Andrey Gilev-
ich, Ekaterina Shevela', Alexander Ostanin', Elena Chernykh'’

" Laboratory of Cellular Immunotherapy, Research Institute of Funda-
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? Laboratory of Clinical Immunology, Research Institute of Fundamen-
tal and Clinical Immunology, Russia

’ Department of Hematology and Bone Marrow Transplantation,
Research Institute of Fundamental and Clinical Immunology, Russia

“Intensive Care Unit, Research Institute of Fundamental and Clinical
Immunology, Russia

Background: The development of lymphoid neoplasms is asso-
ciated with still insufficiently studied interactions between tumor
cells, bone marrow stromal microenvironment and immunocom-
petent cells. At the same time, the specific mechanisms for the
development of distinct diseases vary greatly. Multiple myeloma
(MM) is a hematologic malignancy characterized by an uncon-
trolled proliferation of a B cell precursor clone that retains the abil-
ity to differentiate to plasma cells in the bone marrow. Unlike MM
and other malignancies, tumor cells in Hodgkin lymphoma (HL)
constitute < 1% of the mass of the entire tumor tissue, while the
main substrate consists of non-tumorous immune and stromal
cells. Both MM and primary resistant/relapsed HL are indications
for high-dose chemotherapy (HDC) with autologous hematopoi-
etic stem cell transplantation (AHSCT). Previous chemotherapy
courses, irradiation and conditioning lead to a significant damage
to the tumor cells and their microenvironment, as well as inhibit
hematopoiesis and temporarily restrict the recruitment of de novo
derived immune cells to the tumor affected tissues. We investigat-
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ed dynamics of circulating CD3+, CD4+, CD8+, CD16+/CD56+,
CD19+, CD4+FOXP3+ lymphocyte recovery following HDC au-
to-HSCT in MM and classical HL patients and assessed relationship
between the restoration of these populations and the develop-
ment of early relapse.

Methods: Patients with HDC and AHSCT between September 2009
and November 2017 were enrolled in the study. Circulating CD3+,
D4+, CD8+, CD16+/CD56+, CD19+, CDA+FOXP3+ cells of 79 MM and
79 HL patients were evaluated using flow cytometry before HDC with
AHSCT, at the day of engraftment, and following 6 and 12 months.

Result: CD8+ T cells, CD16+/CD56+ NK cells and CD4+FOXP3+
Tregs recovered intensively. CD4+ T cell and CD19+ B cell resto-
ration was delayed. Studied populations were not statistically sig-
nificant between HL patients with high or standard/intermediate
risk of relapse. CD4+FOXP3+ T cells at the time of engraftment
were increased in MM patients with the relapse or progression
during 12 months following AHSCT (n=10) compared to non-re-
lapsed patients (n=50): 6.7 % (5.3—8.9 %) vs 4.9 % (2.8—6.6 %);
PU = 0.026. Area under the curve was 0.72 (95% Cl: 0.570—0.878;
p=0.026). CD4+FOXP3+ T cell relative count > 5.84 % allowed to
predict early relapse (70.0 % sensitivity, 68.0 % specificity, with
2.19 likelihood ratio). Circulating CD4+FOXP3+ T cell count was
not associated with the percentage of myeloma plasma cells in
a bone marrow but depended on its amount in autografts (log-
it-regression, odds ratio: 13.50, P = 0.0014). CD3+ T cells at the
time of engraftment were increased in HL patients with the early
relapse (n=15) compared to non-relapsed patients (n=51): 960 /
UL (613—1460 /uL) vs 461 /uL (273—714 /uL); PU = 0.0028. Area
under the curve was 0.76 (95 % Cl: 0.63—0.89; p=0.0037). CD3+ T
cells > 717 /uL allowed to predict early relapse (69.2 % sensitivity,
75.0 % specificity, with 2.77 likelihood ratio).

Conclusions: These findings elucidate several interactions be-
tween early systemic recovery of T cell subsets and tumor progres-
sion following HDC with AHSCT. A higher relative count of CD4+-
FOXP3+T cells itself, under the lymphopenic conditions, can lead
to a restriction of effector T cell expansion. The subsequent lack
and/or decreased function of T cells can promote the progression
of MM. Large numbers of CD3+ T cells in PB of HL patients at the
engraftment might be advantageous for tumor cells. Simultane-
ously, it might be a marker of an anti-tumor immune response,
although not effective enough.

Keyword: Lymphocyte Recovery, Autologous hematopoietic Stem Cell
Transplantation, Multiple Myeloma, Hodgkin Lymphoma, Early Relapse
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Molecular abnormalities and their cor-
relation with the prognosis of younger
Indian patients with de novo myelo-
dysplastic syndromes: AlIMS study

Rekha Chaubey*, Sudha Sazawal, Manoranjan Mahapatra, Suni-
ta Chhikara, Renu Saxena

Hematology, All India Institute Of Medical Science, New Delhi, India

Background: Myelodysplastic Syndromes (MDS) in the developed
countries are mainly found in the elderly population but is being
increasingly reported in young adults in Asia. Limited studies on
the molecular biology of young MDS patients have been reported
from the Asian countries and the results are contradictory. Limited
data from India is available on MDS and molecular studies are
almost absent. Probably this is the first largest study on the molec-
ular biology of MDS from India.

Methods: Karyotyping was done.Mutation screening of JAK2,
IDH2, RAS and FLT3 genes, hTERT gene expression was done by
PCR and RT-PCR. PCR-ELISA TRAP assay was performed to assess
the telomerase activity. Methylation specific PCR was done to
access the methylation status of tumor suppressor genes in a se-
ries of 100 MDS patients and results were correlated with disease
severity, progression and survival.

Result: Of the 100 patients 67 were males and 33 were females
(median age: 48 years ; Range: 17-84 years). Frequency of patients
with age <60 years was high as compared to the patients with age
> 60 years (75% vs. 25%). Progression was observed in 21 patients.
Patients with age <60 years had significantly low IPSS scores (p<
0.001), more transfusion dependent (p< 0.02), and shorter Median
overall survival(OS) (p= 0.007). Abnormal karyotype was found in
25/51 (49%) patients. Median OS was significantly shorter for the
patients with poor and intermediate cytogenetics as compared
to the patients with good cytogenetics (p=0.02). RAS mutations
were present in 12% of cases. 6 patients (50%) aged< 60 years and
had RAS mutations progressed to acute leukemia. FLT3 mutations
were absent in all patients. JAK2 and IDH2 mutations were present
in 26% and 6% of patients respectively. Telomerase activity was
increased in 17% cases and 7 patients progressed. hTERT muta-
tion was present in 17% cases and 5 patients progressed. p15
INK4b methylation was present in 40% patients. Progression was
observed significantly more frequent in patients with methylated
p15INK4b gene (p<0.02). Significant difference observed between
the progression free survival (PFS) of patients with methylated and
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unmethylated p15 INK4b gene (p=0.006). SOCS-1 gene was meth-
ylated in 53% of patients. Patients with methylated SOCS-1 gene
had significantly more frequent progression (p=0.006). The medi-
an OS was significantly shorter in patients with methylated SOCS-
1 gene (p=0.001).Calcitonin gene methylation was present in 58%
of patients and frequency was significantly higher in patients with
age >60 years. The median OS was significantly shorter in patients
with methylated calcitonin gene (p=0.005).FHIT gene was methyl-
ated in 43% of patients. Significant difference observed between
PFS of patients with methylated and unmethylated FHIT gene
(p=0.002). The median OS was significantly shorter in patients
with methylated FHIT gene (p=0.008). After multivariate analysis,
of all the molecular factors, only p15INK4b gene methylation was
found as an important predictor for progression in MDS patients
(HR5.15,95% Cl, 1.64-16.1 P=0.005).

Conclusions: Although there are many similarities between Indian
patients with the Western data in terms of molecular biology, there
are some differences also exits. These differences may be due the
aetiology, ethnicity or environmental factors. To better explore the
molecular biology of Indian patients who are much younger than
rest of the world, studies which includes patients from India as well
as rest of the world with large sample size is needed.

Keyword: Myelodysplastic Syndromes, Molecular, India, Methylation
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Immunogenic cell death in acute my-
eloid leukemia: Synergy with venetoclax
Marc Diederich

College of Pharmacy, Seoul National University, Korea

Background: We investigate the effect of pharmacologically ac-
tive compounds act as immunoadjuvants able to trigger a cancer
stress response and release of damage-associated molecular
patterns (DAMPs) in myeloid leukemia [1]. These reactions occur
through an increase in the immunogenicity of cancer cells that
undergo stress followed by immunogenic cell death (ICD). These
processes result in a chemotherapeutic response with a potent
immune-mediating reaction. Compounds that induce ICD may
function as an interesting approach in converting cancer into its
own vaccine. However, several parameters determine whether a
compound can act as an ICD inducer including the nature of the
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inducer, the premortem stress pathways, the cell death pathways,
the intrinsic antigenicity of the cell, and the potency and availabili-
ty of an immune cell response [2].

Methods: To assess the capacity of pharmacological compounds,
we use a multifactor approach:

- detecting ER stress markers;

-investigating and quantifying caspase-dependent or indepen-
dent cell death;

- measuring the release of danger associated molecular patterns;

- quantifying phagocytosis of compound

-treated cells by both murine and human monocyte-derived
macrophages;

- perform colony formation assays and in vivo zebrafish xenografts;
- and perform vaccination assays with immunocompetent mice.

Result: We identified ICD-inducing capacities of old (coumarinics)
and novel (stemphol, cardiac glycoside UNBS1450) inducers of im-
munogenic cell death together with Venetoclax and experimental
BH3 mimetics. We detected their capacity to trigger synergistic
cell death in myeloid leukemia in an attempt to overcome apop-
tosis-resistant myeloid leukemia alone or in combination with
other chemotherapeutic compounds.

Conclusions: Thus, the identification of hallmarks of ICD is important
in determining the prognostic biomarkers for new therapeutic ap-
proaches and combination treatments [3]. In myeloid leukemia, com-
bination treatments of ICD-inducing pharmacological agents [4] with
Venetoclax showed positive synergistic effects [5] allowing to confer
immunogenicity to otherwise cytotoxic non-immunogenic treatments.
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Prediction of clinical outcomes with as-
sessment of sarcopenia and adipope-
nia by computed tomography in adult
patients with acute myeloid leukemia
Jongheon Jung, Eunyoung Lee, Hyeon-Seok Eom, Hyewon Lee*

Center for Hematologic Malignancy, National Cancer Center, Goyang, Korea

Background: Sarcopenia and adipopenia have been suggested
to implicate prognostic significance in cancer patients including
acute myeloid leukemia (AML). Single section of computerized to-
mography (CT) at the third lumbar vertebra (L3) has been widely
used, although abdominal CT is not routinely assessed in many
patients with AML. Therefore, we evaluated the value of CT scan at
the first lumbar vertebra (L1) to predict clinical outcomes.

Methods: This retrospective study enrolled 104 patients who were
diagnosed with AML in National Cancer Center, Korea, between
2012 and 2017. CT scan at diagnosis was available in 96 cases.
With the measurements of skeletal muscle, visceral and subcu-
taneous adipose tissue which were corrected by the square of
height, sex-specific cutoffs were designated to maximize the log-
rank values of survival outcome. Those results appointed 36 pa-
tients (37.5%) to sarcopenia, 29 (30.2%) to visceral adipopenia and
49 (51.0%) to subcutaneous adipopenia. We compared clinical
outcomes such as overall survival (OS), progression-free survival
(PFS) and treatment-related mortality (TRM).

Result: Median age at diagnosis was 58 and 50 patients were
male. Patients' baseline characteristics such as age distribution,
performance status, disease subtypes and risk stratification were
not significantly different. Standard induction chemotherapy was
done for 67 patients (69.8%), while 23 (24.0%) received hypometh-
ylating agents. With a median follow-up of 21.5 months, the sarco-
penic group revealed significantly worse OS (median 17.8 months
vs. not reached, p=0.021) and TRM (54.7 vs. 8.5%, p=0.001). Visceral
adipopenia was also significantly associated with inferior OS (12.7
vs. 31.7 months, p=0.006), PFS (3.7 vs. 31.7 months, p=0.003) and
TRM (46.2 vs. 15.2%, p=0.003). The analysis of subcutaneous adi-
popenia showed similar results with poor OS (17.9 months vs. not
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reached, p=0.001), PFS (6.2 months vs. not reached, p=0.005) and
TRM (35.5 vs. 10.8%, p=0.001). Multivariable analyses presented
sarcopenia, visceral adipopenia and subcutaneous adipopenia
were significant poor prognostic factor for OS (HR 2.57, 95% Cl
1.34-4.95, p=0.005; HR 2.01, 95% ClI 1.05-3.85, p=0.036; HR 2.56,
95% Cl 1.30-5.01, p=0.006; respectively) with adjustment for age
(>60), Eastern Cooperative Oncology Group performance status
(>1) and risk stratification (high risk vs. others). In subgroup analy-
sis for patients who received standard induction therapy, sarcope-
nia, visceral adipopenia and subcutaneous adipopenia were still
significant to predict worse TRM (29.0 vs. 7.3%, p=0.035; 37.0 vs.
6.4%, p=0.006; 27.0 vs. 3.4%, p=0.010; respectively).

Conclusions: In conclusion, sarcopenia and adipopenia assessed by sin-
gle section of CT at L1 level would be useful to predict clinical outcomes
including TRM in patients with AML. Validation in the future is warranted.

Keyword: AML, Sarcopenia, Adipopenia, TRM, Prognosis
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Background: Hyperleukocytosis (HL) in acute myeloid leukemia
(AML) has traditionally regarded as clinical risk factor for poor prog-
nosis. Recently, increasing evidence suggests the association of HL
and distinct molecular feature. However, there is debate about the
prognostic importance of HL in transplanted AML patients, with
inconsistent results from previous studies.

Methods: A total of 806 patients who were diagnosed AML at Seoul
Saint Mary's hospital between Mar 2012 and Oct 2018 were includ-

ed, and were analyzed for association of HL and cytogenetic and
molecular abnormalities. To determine the prognostic relevance of
HL, data from 648 patients who underwent allogeneic hematopoi-
etic stem cell transplantation (allo-HSCT) between Nov 2008 and
Apr 2018 was used for the analysis. In this study, HL was defined as a
total white blood cell counts greater than 100 x 109/L, and patients
with acute promyelocytic leukemia (APL) was not included.

Result: At initial diagnosis, 151 out of 806 (18.7%) showed HL, and
32 patients (4.0%) further experienced HL during the treatment
course or at relapse. Patients with initial HL had higher incidenc-
es of normal karyotype (NK), intermediate risk karyotype other
than NK, and more frequently allocated into ELN adverse risk
group. Although core binding factor (CBF)-AML as a whole, was
less common in patients with initial HL, within CBF-AML group
only, inv(16) comprised majority cases of initial HL. In addition,
patients with initial HL were more likely to be FLT3-ITD and NPM
mutated, and showed significantly lower BAALC expression level.
These cytogenetic and molecular features were similarly observed
in patients with HL during the treatment course or at relapse.
Among 648 patients who underwent all-HSCT, ELN risk group
and disease status at allo-HSCT were significant prognostic factor
for overall survival (OS) and leukemia free survival (LFS). It was not
significantly different between patients with initial HL and without
initial HL (hazard ratio [HR] of 1.003, 95% confidence interval [Cl],
0.662-1.520, p=0.988 for OS, and hazard HR of 1.075,95% Cl, 0.725-
1.594, p=0.718). When the analysis was performed in each ELN risk
group only, we cannot observe significant difference of OS and
LFS according to initial HL.

Conclusions: AML with HL can be understood as having distinct
cytogenetic and molecular characteristics. When analyzing trans-
planted patients only, HL per se did not show prognostic rele-
vance for OS and LFS.

Keyword: AML, Hyperleukocytosis, FLT3, NPM1, Transplantation, Outcome
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Germline predisposition gene mutations
in pediatric acute myeloid leukemia
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Background: Acute myeloid leukemia (AML) with germline
predisposition gene mutations is caused by a combination of
germline and additional somatic mutations. Unlike adult AML,
background of pediatric AML is mainly based on the genetic
predisposition. Since AML with germline predisposition gene
mutations requires different clinical management such as donor
selection for bone marrow stem cell transplantation or appropriate
genetic counseling, detection of germline predisposition gene
mutations is becoming important. In the present study, we
investigated the prevalence of germline predisposition gene
mutations in Korean pediatric AML.

Methods: Seventeen bone marrow samples at initial diagnosis of
pediatric AML and 16 paired specimen of complete remission and 1
saliva sample were collected. Targeted multi-gene sequencing was
performed using 359 or 506 gene panel which is composed of WHO
2016 genetic predisposition genes and known leukemia-related genes.

Result: Eleven out of 17 patients (64.7%) harbored germline predis-
position gene mutations. A total of 24 germline predisposition gene
mutations were found: seven mutations of 6 Fanconi anemia genes
(FANCA, FANCD?2, FANCI, FANCJ, FANCN and FANCP), 4 mutations
of 3 genes related to telomere biology disorder (CTC1, RTEL1, and
WRAP53), 2 germline myeloid neoplasm-associated genes (DDX41
and RUNXT1), 2 mutations of 1 gene of severe congenital neutrope-
nia (VPS13B) and 9 other cancer-related genes (ATM, BRCA1, CHEK2,
MET, MLH1, MSH®6, PARP1, SETBP1 and ZNF208). On the other hand,
twelve out of 17 patients (70.6%) carried more than one coex-
isting somatic mutations (FLT3, ULK4, KRAS, BCR, KIT, ALPK2, ATR,
BRD4, CREBBP, DDX54, GATAT, MAP3K1, MUC16, NCOA3, RAD21,
SF1, TNFSF9, TRA2B, WRAPS3, ZNF93, and ZNF676). Mean number
of mutated genes per one patient was 1.8. Somatic mutations
detected in pediatric AML were overlapped with those of adult
AML in 32.3% (4 FLT3, 3 KRAS, 2 KIT and 1 RAD21 mutations), while
17 genes (ULK4, BCR, ALPK2, ATR, BRD4, CREBBP, DDX54, GATAT,
MAP3KT, MUC16, NCOA3, SF1, TNFSF9, TRA2B, WRAP53, ZNF93, and
Z/NF676) were detected only in pediatric AML.

Conclusions: Germline predisposition gene mutations were
present in 64.7% of pediatric AML patients, which is remarkedly
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high compared to adult AML. The present study revealed high
prevalence of underlying genetic background in pediatric AML,
suggesting that an identification of a germline mutation is pivotal
in routine work-up of pediatric AML.

Keyword: Germline Predisposition, Pediatric Acute Myeloid
Leukemia, Targeted Multi-Gene Sequencing
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Figure 1. germline and somatic mutations of 17 pediatric AML patients
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HSCT is an effective method to Improve
the prognosis of AML in children with
c-Kit mutation-analysis of 131 cases
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L', Yina Sun', Hui Lv', Junjie Fan', Ye Lu', Depei Wu’, Shaoyan Hu*'

' Department of Hematology, Children's Hospital of Soochow Universi-
ty, China

* Department of Hematology, First Affiliated Hospital of Soochow
University, China

Background: Acute myeloid leukemia (AML) is one of the com-
mon malignant hematological diseases in children, and the
prognosis of different biological subtypes varies greatly. c-KIT is an
important receptor tyrosine kinase that regulates myeloid hema-
topoiesis. In AML, c-kit mutations mainly occur in exon 8 and exon
17, and these mutations cause c-KIT to have tyrosine kinase activi-
ty at all times. There is already a lot of evidence that c-kit mutation
is associated with poor prognosis. How to improve the long-term
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survival rate of children with c-kit mutation has been a hot topic.
Hematopoietic Stem Cell Transplantation (HSCT) is first aimed at
supporting treatment, and the current therapeutic effect of HSCT
on leukemia has far exceeded the scope of supportive care. So, we
aim to investigate the effect of hematopoietic stem cell transplan-
tation on the survival of AML children with c-kit mutation.

Methods: The clinical features, overall survival (OS), relapse-free
survival (RFS), and event-free survival (EFS) were analyzed of
children with/without c-kit mutations, which were identified by
first-generation sequencing. There were 33/131 AML patients with
c-kit (exon 8 and exon 17) mutations. We also analyzed the effects
of hematopoietic stem cell transplantation on OS, RFS, and EFS in
AML children with c-kit mutation.

Result: Of the 131 patients who had detected exon mutations in
c-kit gene (exon 8 and exon 17), 33 were positive for c-kit gene
exon mutation (c-kit+), and the mutation rate was 25.19%. Among
the children with newly diagnosed bone marrow blast cells rate
<50%, the proportion of c-kit mutation was significantly higher
than that of newly diagnosed bone marrow blast cells rate >50%
(P=0.0028). The c-kit mutation group was mainly distributed in
M1/M2 in the cell morphology classification (P=0.0054). There was
no significant difference in the age, sex, white blood cell (WBC),
platelet (PLT), and hemoglobin (HGB) ratio between the c-kit mu-
tation group and the wild-type group. (P>0.05). The 5-year overall
survival rate of these 131 patients was 73.2+4%, and the 5-year
event-free survival rate was 70.244.2%. Among them, 59 patients
underwent hematopoietic stem cell transplantation and 72 pa-
tients did not receive hematopoietic stem cell transplantation. Al-
though there was no significant difference (P>0.05) in RFS and EFS
between the transplanted and non-transplanted groups, the OS
of the transplant group was significantly higher than that of the
non-transplant group (P=0.0140), and the improvement in OS was
mainly due to the significant increase in survival rate of c-kit+ AML
patients with transplantation (P=0.0487). However, transplantation
had no significant effect on the survival rate of children without
c-kit mutation (P>0.05). The results of COX multivariate regression
analysis in the prognostic factors of patients, showed that trans-
plantation can significantly improve the OS (95% Cl, 1.692-8.251;
P=0.001) and EFS (95% Cl, 1.184-4.812; P=0.015) in AML patients.

Conclusions: The c-kit mutation is common in children with
AML, especially in children with M1/M2 subtype. The proportion
of bone marrow blast cells in patients with c-kit mutation is sig-
nificantly lower than that in patients without c-kit mutation; he-
matopoietic stem cell transplantation can effectively prolong the
survival of AML children with c-kit mutation.

Keyword: C-Kit Mutation, Hematopoietic Stem Cell Transplantation,
AML, Prognosis, Children

c-kit Mutation and Clinical Features of AML Patients at Diagnosis
Characteristics c-kit” (wild c-kit"(mutation)  Chi-square P value
Case (n) o8 33
Gender 1.693 0.1931
Male 63 17
Female 35 16
Age (Month) 0.008167  0.928
< 10 years 75 25
= 10 years 23 8
EM Blast at diagnosis (%) 8.936 0.0028
< 5 23 17
=50 74 16
Blood cells
Initial WBC (= 10P/L) 0.7339 0.3916
< 50 73 27
=50 25 6
HGB (g/L) 0.06447 0.7996
<90 69 24
=90 29 9
Initial PLT (= 10°/L) 1.583 0.2083
< 50 50 21
=50 48 12
FAB subtype 1043 0.0054
MiM2 40 24
M4/M35 45 8
Others 13 1

Next-generation sequencing study
of V(D)J rearrangements on non-CR
patients showing MRD negativity by
next-generation flow

Sung-Min Kim', Naery Yang’, Sohee Ryu’, Dajeong Jeong’,
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cine, Seoul, Korea
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* Department of Laboratory Medicine, Seoul National University Bun-
dang Hospital, Seongnam, Korea
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Background: International Myeloma Working Group (IMWG) eval-
uates treatment response based on plasma cell percentage in bone
marrow, amount of light chain, concentration of monoclonal protein
assessed by immunofixation and/or protein electrophoresis. In 2016,
IMWG newly adopted next-generation flow (NGF) as an additional
assessment tool for the detection of MRD, but next-generation se-
quencing (NGS) for IgH rearrangement was not included. In the pres-
ent study, we conducted NGS of V(D)J rearrangements on multiple
myeloma (MM) patients who did not achieve CR, yet showed NGF
MRD negativity, to investigate the discrepant results.

Methods: A total of 35 myeloma patients under treatment was
enrolled. We performed NGF with 8-color antibody panel using
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Navios flow cytometer (Beckman Coulter, USA) and Infinicyt soft-
ware (Cytognos SL, Spain). IgH rearrangement NGS was performed
using ‘survey’ level ImmunoSEQ assay (Adaptive Biotechnologies,
USA) on each sample. Paired specimens at initial diagnosis BM
and follow-up BM were subjected to NGS study. The results of se-
quencing data were processed by the ImmunoSEQ Analyser web-
based relational database for analysis.

Result: Out of 11 patients who achieved CR or sCR, seven patients
showed NGF MRD negativity (63.6%). Among 24 patients who failed
to achieve CR, four patients (1 VGPR, 1 PR, 1T MR, and 1 SD) showed
MRD negativity by NGF. In those four patients with discrepancy be-
tween IMWG treatment response and NGF results, we compared the
results of IgH NGS on BM specimens at initial diagnosis with those
after treatment. Of the four non-CR patients with NGF MRD negativity,
all of the patients showed IgH rearrangement by NGS. NGS revealed
a persistence of residual clone in one patient, an acquisition of new
clones in two patients, and heterogenous clones in one patient.
Patient with PR had same dominant clone both initial diagnosis
BM (87.13%; proportion of clone) and follow-up BM (19.38%). Two
patients (one with MR, the other SD) acquired new clones after treat-
ment. Patients with MR had a newly appeared clone (1.49%) carrying
DJ rearrangement which was non-productive, whereas dominant
clones found in the three other patients were productive VDJ rear-
rangement. Patient with SD had newly appeared clones in follow-up
BM (5.249%, 4.72%, 3.11%, 2.09%) which were absent in initial BM. The
last patient, with VGPR, showed heterogeneous clones without a
dominant clone at follow-up BM by NGS. Results including laboratory
tests are summarized in Table 1.

Conclusions: IgH rearrangement NGS revealed malignant clones
in 100% of patients who did not achieve CR, but showed NGF
MRD negativity. These results suggest that IgH rearrangement
NGS can detect malignant clones which may not be identified by
NGF. Immunophenotype switching may contribute to this escape
of neoplastic plasma cells from NGF monitoring in non-CR pa-
tients. Complementary NGS test is needed to detect such drifting
clones for monitoring of MRD in MIM.

Keyword: Multiple myeloma, IMWG Criteria, MRD, Next Generation
flow, IgH Rearrangement, IgH-Next Generation Sequencing
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Bone marrow tracer uptake pattern of
PET/CT in multiple myeloma: Image inter-
pretation criteria and prognostic value
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" Departrent of Hematology, Zhongshan Hospital Fudan University, China
? Department of Nuclear Medicine, Zhongshan Hospital Fudan University, China

Background: The value of bone marrow (BM) imaging pattern as-
sessed by 18F-fluorodeoxyglucose (FDG) positron emission tomog-
raphy/computed tomography (PET/CT) in multiple myeloma (MM)
remains unclear. And no unified standardized interpretation criteria
have been established to define different BM imaging pattern.

Methods: In an effort to assess the value of BM imaging pattern
assessed by 18F-FDG PET/CT in MM and to find out the appropri-
ate image interpretation criteria to define different BM metabolic
pattern, we retrospectively studied PET/CT imaging data of 52
healthy individuals and 172 newly diagnosed MM patients.

Result: In our healthy cohort, BM FDG uptake (represented by the
average SUVmean of L1 and L2 vertebral body) were higher than that
of liver (SUVmean), spleen (SUVmean) and mediastinal blood pool
(SUVmax) in 1 (1.9%), 11 (21.2%) and 4 (7.7%) patients, respectively,
in physiological status. Hence, we defined pathological abnormal
increase in BM background tracer uptake as BVl FDG uptake > liver SU-
Vmean. With this criteria, we categorized four BM FDG uptake pattern
in MM: focal (focal lesion in BM with FDG uptake > liver), diffuse (dif-
fuse homogenous BM FDG uptake > liver), mixed pattern and normal
BM uptake pattern. Sixty (34.9%) patients had focal (Figure TA), 6 (3.5%)
had diffuse (Figure 1B), 66 (384%) had mixed pattern (Figure 1C) and
40 (23.3%) had normal BM uptake. In all patients with M, plasma cell
infiltration rate differed in different uptake pattern: patients with dif-
fuse/mixed bone marrow FDG uptake pattern had the highest mean
bone marrow plasma cell infiltration rate, followed by those with focal
pattern (Kruskal-Wallis test, P < 0.0001). Furthermore, BM tracer uptake
pattern demonstrated correlations with prognostically relevant base-
line parameters: diffuse/mixed pattern was correlated with higher BM
plasma cell infiltration rate, more advance ISS stage, lower hemoglobin
level, higher level of 32-microglobulin and serum creatinine. Diffuse/
mixed BM tracer uptake pattern (Figure 2A-B), more than ten FDG-avid
focal lesions (PET-FL) at baseline (Figure 2C-D), presence of extramed-
ullary disease (EMD, Figure 2I-J), and a standardized uptake value (SUV-
FL) > 5.3 (Figure 2E-F) adversely affected estimated 3-year progression
free survival (3-yr PFS; diffuse/mixed pattern: 26.8%; PET-FL > 10: 26.0%;
EMD: 0.0%; SUV-FL > 5.3:32.5%) and overall survival (3-yr OS; diffuse/
mixed pattern: 50.6%; PET-FL > 10: 44.8%; EMD: 0.0%; SUV-FL > 5.3:
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51.0%). Presence of paramedullary soft tissue lesion adjacent to bone
marrow shortened PFS with borderline adverse influence on OS (Fig-
ure 2K-L). Clinical outcomes were not significantly influenced by the
number of osteolytic lesion on CT images (Figure 2G-H). In multivariate
analysis, diffuse/mixed BM FDG uptake pattern was confirmed to be
an independent predictor associated with inferior OS (HR 7.10; 95% CI
1.33-37.95) and PFS (HR 5.98; 95% Cl 1.30-27.54).

Conclusions: In conclusion, we propose an FDG uptake higher
than that of liver is a proper positivity cut-off to discriminate physi-
ological and pathological uptake in bone marrow for patients with
multiple myeloma. With these interpretation criteria, the bone
marrow PET/CT pattern can be defined as four types: normal, fo-
cal, diffuse and mixed. A diffuse/mixed BM FDG uptake pattern is
a reliable predictor of inferior outcome in multiple myeloma.

Keyword: Myeloma, PET/CT, Bone Marrow
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Real world experience of carfilzomib,
and dexamethasone versus pomalido-
mide-based combination chemother-
apy after a 2nd-Line therapy in RRMM
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Background: Carfilzomib, and dexamethasone (Kd) and
pomalidomide and dexamethasone with or without
cyclophosphamide (Pd or PCd) are options for treatment of
relapsed and/or refractory multiple myeloma (RRMM). Since its
approval by Health Insurance Review & Assessment Service in
South Korea in February, 2018 and January, 2017, respectively, the
experiences of these novel drug combinations are accumulating.

Methods: One-hundred and sixteen patients from 16 hospitals
participating in the Korean multiple myeloma working party (KM-
MWP) were retrospectively analyzed by review of medical records.
Multiple myeloma patients who relapsed or were refractory to 2 or
more lines of chemotherapy regimens and who had been treated
with Kd (Kd group, N=21) or pomalidomide-based chemotherapy
(Pom group, N=95) were included. Patients who had been adminis-
tered with both carfilzomib and pomalidomide-combination che-
mo-therapies sequentially, the drug used in advance was analyzed.
The pomalidomide group included patients who had undergone
Pd (N=26), PCd (N=46), and cyclophosphamide add-on Pd (N=23).

Result: Median age at the time of administration of Kd or Pomalid-
omide-based regimen were 57 years (range, 43-75 years) and 66
years (range, 36-82 years), respectively. There were no significant
differences in international staging system (ISS) and revised 1SS
between the two groups. The median lines of previous chemo-
therapy were 3 (2-7) and 3 (2-8) in Kd and Pom group, respec-
tively. Drugs previously exposed were bortezomib, lenalidomide,
thalidomide, daratumumab, which were included in 21 (100%),
20 (95.2%), 11 (52.4%), and 1 (4.8%) in the Kd cohort, respectively;
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and 94 (98.9%), 93 (97.9%), 51 (53.7%) and 2 (2.1%) in the Pom co-
hort, respectively. Median cycles of Kd and Pomalidomide-based
chemotherapy were 3 (1-11) and 4 (1-22), respectively. Overall
response (partial response or better) rate in the Kd and Pom
group were 33.3% (including 15.0% of very good partial response,
VGPR or better) and 44.2% (including 13.7% of VGPR or better), re-
spectively (P=0.336). Mean time to best response after starting of
each chemotherapeutic regimens were 140 days (95% Cl, 43.89-
236.10 days) and 229 days (95% Cl, 122.07-335.93 days) in the Kd
and Pom cohort, respectively (P=0.391). In the Kd and Pom group,
median progression-free survival (PFS) were 8.97 months (95% Cl,
3.49-14.44 months) and 9.33 months (95% Cl, 6.60-12.07 months),
respectively (P=0.053) and overall survival (OS) were 16.67 months
and 12.30 months (95% Cl, 2.22-22.38 months), respectively
(P=0.324).The most common adverse events were hematologic
toxicities in Kd and Pom cohort; anemia (all grades, 85.7% versus
90.5%, P=0.453), thrombocytopenia (all grades, 81.0% versus
695%, P=0.424), and neutropenia (all grades, 57.1% versus 84.2%,
P=0.014). The most common non-hematologic toxicity was fa-
tigue (all grades, 0% versus 25.3%, P=0.006). Heart failure occurred
in 4.8% versus 2.1% (P=0.454) in Kd and Pom group, respectively.

Conclusions: In patients who relapsed or were refractory to 2 or
more regimens, the use of carfilzomib or pomalidomide primarily did
not show significant differences in terms of overall response, PFS or
OS. The adverse event profile was different in both groups. The updat-
ed result from the data of KMMWP will be presented in the meeting.

Keyword: Multiple Myeloma, Relapsed/Refractory, Carfilzomib,
Pomalidomide
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Background: Immunosuppressive milieu of multiple myeloma
(MM) is associated with various cellular and non-cellular factors
that foster immune escape leading to tumor progression. While
immune checkpoint inhibitors have achieved significant clinical
success in many types of solid tumors, recent clinical trials of im-
mune checkpoint blockade performed in patients with MM failed
to demonstrate significant anti-tumor efficacy. To enhance the
clinical efficacy of immune checkpoint blockade in MM, elaborate
characterization of tumor antigen-specific T cells is an essential
prerequisite. Herein, we investigated the immunophenotypic
and functional characteristics of tumor antigen-specific T cells in
patients with MM. In addition, using direct ex vivo experimental
techniques, we tried to examine how to manipulate the immu-
nosuppressive microenvironment to maximize anti-myeloma
responses of the tumor-specific T cells.

Methods: Bone marrow (BM) aspirates and paired peripheral
blood (PB) samples were collected from 52 newly diagnosed MM
patients at Chungnam National University Hospital. Immunophe-
notypes of CD8+ T cells from BM and PB of newly diagnosed mul-
tiple myeloma patients were analyzed by multicolor flow cytom-
etry. Using MHC multimer technique, myeloma antigen-specific
CD8+T cells were defined in selected patients. Also, antigen-spe-
cific proliferation and cytokine production of CD8+ T cells were
studied direct ex vivo.

Result: Using MHC multimer technique, we could successful-
ly define CD8+ T cell population specifically recognizing the
HLA-A*0201-restricted epitopes (either “SLLMWITQC" or “LLLGIG-
ILV"), included in myeloma tumor antigens NY-ESO-1 and HM1.24.
The vast majority of myeloma-antigen specific CD8+ T cells
expressed high level of PD-1 and also co-expressed other types
T cell inhibitory receptors. More strikingly, PD-1+ myeloma-spe-
cific CD8+ T cells had a distinct pattern of transcriptional factor
expression, high level of Eomes and low level of T-bet, indicating
that they were profoundly exhausted functionally. Consistently,
BM CD8+T cells from MM patients exhibited reduced proliferation
and cytokine (INF-y and TNF-a) production upon the stimulation
of T-cell receptor signals compared to those from patients with
other asymptomatic plasma-cell neoplasms and other B-cell
lymphomas. Anti-PD-1 did not increase the proliferation of BM
CD8+T cells from MM patients, but it increased the proliferation of
those cells from other B-cell lymphomas, indicating that the T-cell
exhaustion in MM is hardly reversed by PD-1 blockade alone. Next,
we investigated whether blocking TGF-{3 signaling in combination
with PD-1/PD-L1 axis blockade could restore the function of BM
CD8+T cells of MM patients, we found that combination of TGF-3
signaling blockade (either anti-TGF-B1 or Galunisertib, a small
molecule inhibitor of TGF-@ receptor 1) with anti-PD-1 significantly
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increased the frequencies of cytokine-producing CD8+ T cells in
response to ex vivo TCR stimulation, compared to a single PD-1 or
a single TGF- blockade. Likewise, myeloma antigen-specific pro-
liferation of CD8+ T cells was significantly enhanced with addition
of TGF-B signaling blockade.

Conclusions: Although PD-1/PD-L1 axis acts as a major compo-
nent of immunosuppressive milieu in multiple myeloma, the effi-
cacy of PD-1 blockades in multiple myeloma might be hampered
by complicated microenvironment consisting of T cel-intrinsic and
-extrinsic factors. Our results provide an ex vivo evidence of incor-
porating TGF-{ signaling blockade to immune checkpoint inhibi-
tion to enhance anti-tumor T cell responses in multiple myeloma.

Keyword: Multiple Myeloma, T Cell, PD-1, TGF-B
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Background: Lenalidomide and low dose dexamethasone is one
of the standard treatments for older adults with multiple myeloma
(MM). Lenalidomide monotherapy has not been evaluated newly di-
agnosed MM patients, and it might be valuable for vulnerable patient
population to decrease toxicity from therapy. We conducted a phase
Il trial evaluating a response-adapted strategy for elderly patients with
newly diagnosed MM without high-risk features.

Methods: Patients had symptomatic MM with standard-risk
(B2-microglobulin?5.5, absence of t(4;14), t(14;16), 17p deletion,
aneuploidy or 13g by metaphase cytogenetics) and were ineligi-
ble for high-dose therapy and stem cell transplantation. Patients
received lenalidomide daily for the first 21 days of two 28-days
cycles (without dexamethasone). If patients had a minimal re-
sponse (MR) or better after 2 cycles, the continued lenalidomide
monotherapy until progression. If patients had stable disease (SD)
after 2 cycles, 100mg of prednisolone was added on days 1-5 of
each cycle. In the event of progressive disease (PD) on lenalido-
mide monotherapy or lenalidomide plus prednisolone, patients
received lenalidomide and dexamethasone (40mg weekly). This
study used the uniform response assessment of the International
Myeloma Working Group (IMWG) with the addition of MR.

Result: From July 2010 to August 2012, 34 eligible patients were
enrolled at 13 centers in Korea, and 28 patients were used for
efficacy analysis. The median age was 70 (range, 48-81) and
53.6% were females. Ten patients (35.7%) were ISS stage |, and 18
patients (64.3%) were ISS stage Il. Major of patients (78.6%) were
ECOG performance status 1. Of 28 patients, the overall response
rate (ORR, >PR) to lenalidomide monotherapy or lenalidomide plus
prednisolone was 64.3% (18/28). Only 10 patients received additional
dexamethasone after disease progression, and the ORR of lenalido-
mide plus dexamethasone was 70% (7/10). Totally, 21 patients (75%)
experienced a partial response or better to this response-adapted
therapy. After median follow-up of 55 months, the median progres-
sion-free survival (PFS) was 16.1 months (95% Cl, 7.1-25.1), and the
median overall survival (OS) was 51.8 months (95% Cl, 37.4-66.2). The
most common hematologic adverse event was neutropenia (46.7%),
and 36.7% of patients experienced grade >3 neutropenia. And 56.7%
of patients experienced infection including pneumonia, and 17 pa-
tients (26.7%) had grade >3 infection.
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Conclusions: The response-adapted lenalidomide-based therapy
is feasible in newly diagnosed MM patients who were not eligible
to high-dose therapy, showing compatible response rates and
survivals. Further investigation with large-scale, prospective stud-
ies are warranted.

Keyword: Myeloma, Lenalidomide, Older Adults, Response-Adapted
Therapy
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Background: Antigen-specific cancer vaccines elicit tumor-sup-
pressive responses by targeting various tumor-associated antigens
(TAA) expressed on cancer cells. The discovery of novel immunogenic
peptides from selected TAA offers new immunotherapeutic options,
either as a vaccine or cell-based immunotherapy. A large number of
clinical trials have demonstrated the immunogenicity of cancer vac-
cines with minimal toxicities and low side effects in cancer patients.
We have identified and developed a multipeptide-based cancer vac-
cine targeting various TAA including XBP1, CD138 (Syndecan-1) and
CST (SLAMF?) antigens, which have been implicated in pathogenesis
and overexpression in various types of cancer including hematologic
malignancies and solid tumors. With encouraging preclinical data, we
recently performed clinical trials and completed Phase 1 (cancer vac-
cine alone) and Phase 2a (combination immunotherapy with cancer
vaccine) studies using a cocktail of XBP1, CD138 and CS1 peptides
specific to HLA-A2, which is the most dominant MHC Class I molecule
in North America and second most dominant in Asia, in smoldering
multiple myeloma (SMM) patients. Vaccination in SMM patients
induced XBP1, CD138 and CS1-specific memory CD8+ cytotoxic T
lymphocytes (CTL) and Th1-type of immune responses, which were
further enhanced in combination with Lenalidomide, as evidenced
by increased Tetramer+ CTL and functional immune responses. At
current, three additional clinical studies are on-going as multi-center
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trials in the US. to examine the efficacy of cancer vaccine in the pa-
tients with hematologic malignancy or triple-negative breast cancer
in combination with immune modulator, different types of check-
point inhibitors and/or epigenetic regulator.

Methods: To expand therapeutic opportunities beyond HLA-A2
specificity, we have recently identified novel immunogenic pep-
tides specific to HLA-A24 molecule, which is the most frequent
MHC Class I molecule in Asia and the second most dominant MHC
Class I molecule in North America.

Result: Individual HLA-A24 peptides, XBPT UN [185-193; 1 S P W
[ LAVL], XBPT SP [223-231;VYPEGPSSL], CD138 [265-273;
[FAVCLVGF]and CS1[240-248, L FVLGLF L W], induced
antigens-specific CD8+ CTL with anti-tumor immune responses
against both multiple myeloma and various solid tumors (breast
cancer, colon cancer, pancreatic cancer) in an HLA-A24 restricted
manner. Phenotypic characterization of peptides-specific CTL
revealed upregulation of immune costimulatory (41BB, CD40L,
OX40, GITR) and checkpoint antigens (PD1, CTLA, LAG3, TIM3),
especially in antigen-specific memory CTL subsets. These anti-
gens-specific memory CD8+ CTL displayed increased anti-tumor
functional activities and proliferation in combination with clinical
grade of checkpoint inhibitors (anti-PD1, anti-LAG3, anti-PD-L1),
immune agonists (anti-OX40, anti-GITR) or epigenetic regulator
(HDAC inhibitor; ACY241).

Conclusions: These results highlight the potential therapeutic ap-
plication of HLA-A24-specific XBP1/CD138/CS1 targeting cancer
vaccine, especially with a wide application in Asia, to evoke the
antigen-specific CD8+ CTL immune responses against a broad
spectrum of cancers including various types of hematologic ma-
lignancies and solid tumors. Moreover, we provide the rationale
for combination immunotherapies of the HLA-A24 multi-peptide
vaccine with immune mondulator, checkpoint inhibitors, immune
agonists and/or HDAC inhibitor to boost tumor-specific memory
CTL activities. Clinical trials to treat patients in Asia with myeloma
or solid tumors expressing these antigens are planned.

Keyword: Cancer Vaccine Application in Asia, HLA-A24-Specific
Multipeptide Vaccine, Target Hematological Malignancy and Solid
Tumors, Combination Immunotherapy, Clinical Development,
Multicenter Clinical Trials
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Background: Hodgkin lymphoma (HL) is a clinicopathologically
unique, aggressive B-cell lymphoma, which is one of the most
curable of all haematological malignancies. This study aimed to
assess the characteristics, clinical course, and treatment outcome
for HL in a Malaysian tertiary centre.

Methods: A retrospective review was conducted to include pa-
tients with the diagnosis of HL from 2013 till 2017. Demographic
data, clinical characteristic, treatment regimens, and outcome
were collected from the medical record and analysed.

Result: 70 patients were recruited with the median age of 265 (QR+11)
years old. Majority of the patients were male (60%) and 70% of them
were Malay. Nodular sclerosis was the most common histology (754%),
followed by mixed cellularity (10.1%), and others (14.5%). The median
follow-up time was 26.7 (IQR+16.6) months. All of the patients received
chemotherapy but only 7% of them received radiotherapy as consoli-
dation. ABVD (doxorubicin, bleomycin, vinblastine, dacarbazine) was the
most commonly used chemotherapeutic regimen (82.9%) followed
by escalated BEACOPP (bleomycin, etoposide, doxorubicin, cyclophos-
phamide, vincristine, procarbazine, prednisolone)(17.1%). Following
treatment, 714% of the patients achieved complete remission. 4 patients
relapsed after first remission and 3 of them achieved second remission
after induction therapy with autologous stem cell transplantation. The
2-year and 5-year overall survival (OS) of the entire cohort were 966% and
88.5% respectively. The progression free survival (PFS) for 2-year and 5-year
were 916% and 75.1%. The 2-year OS and PFS in advanced stage disease
were 938% and 83.8%, compared to 100% and 95% in early stage disease
(p=0376;p=0322).

Conclusions: The treatment outcomes from our centre are comparable
to the published data. Longer study duration will be necessary to identify
the OS and PFS benefits from different chemotherapeutic regimen.

Keyword: Hodgkin Lymphoma, Malaysia, Treatment Outcome
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Background: Primary central nervous system lymphoma (PCNSL)
is a rare lymphoma. The management of PCNSL poses a unique
challenge in low income and resource-limited settings. The infor-
mation regarding PCNSL in India is scarce

Methods: All the pathologically confirmed PCNSL cases between
January 2006 and June 2016, at our center, were analyzed retro-
spectively. The influence of potential prognostic parameters on
event free survival (EFS) and overall survival (OS) was investigated
by log-rank test and Cox regression analysis

Result: A total of 87 patients were included in this study. Only a
single patient was found positive for HIV-serology. The median
age was 50 years with a male: female ratio 2:1. Motor symptoms
(60.619%) were most common. Multiple lesions in brain imaging
were found in 81.82%. CSF cytology was positive in 15.85 %. Poor
performance status (>2) was seen in 58.58%. Diffuse large B cell
lymphoma (DLBCL) was most common histology (97.7%). Approx-
imately ~20% patients were not eligible for treatment predom-
inantly due to poor general condition.All patients were treated
with high-dose methotrexate (HDMTX)-based combination che-
motherapy (DeAngelis protocol) with or without rituximab and
whole-brain radiotherapy (WBRT). The response rate was 80.5%
(complete response = 41%, and with rituximab based protocol=
56%, p=0.001). At a median follow-up duration of 34 months, the
median EFS and OS were 204 months and 31.7 months respec-
tively. Treatment-related late neurotoxicity was seen in eight pa-
tients (10%). In the multivariate analysis infratentorial involvement
(with/without supratentorial involvement), low serum albumin
(<3.5gm/dL) and without rituximab based therapy were found
to be independent predictors of poor EFS .Low serum albumin
(<3.5gm/dL) and infratentorial involvement were found to be in-
dependent predictors of OS.
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Conclusions: In the present study, younger patients who were
mostly immunocompetent (~99%) presented with high-burden
disease at baseline (multiple lesions, poor PS) with ~20% patients
been unsuitable for treatment. Rituximab based protocol has im-
pact on CR rate and event free survival.

Keyword: Primary CNS Lymphoma, Outcome, India, Rituximab,
Resource-Limited Settings.
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Busulfan, etoposide, cytarabine and
melphalan (BUEAM) as a conditioning
regimen for autologous stem cell trans-
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Background: High-dose chemotherapy (HDC) followed by autol-
ogous stem cell transplantation (ASCT) is the treatment of choice
for the patients with relapsed or high risk NHL. Although the high-
dose conditioning regimens commonly used in patients with
non-Hodgkin lymphoma (NHL) are BEAM (BCNU, etoposide, cy-
tarabine, and melphalan), BEAC (BCNU, etoposide, cytarabine, and
cyclophosphamide), survival of patients with NHL received above
high-dose chemotherapy followed by ASCT was still unsatisfactory.

Methods: We prospectively evaluated the efficacy and toxicity of
busulfan, etoposide, cytarabine and melphalan (BUEAM) including
iv busulfan instead of BCNU of standard BEAM as a conditioning
for ASCT in patients with NHL. The high-dose chemotherapy con-
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sisted of Bu (3.2 mg/kg iv. .d. from day -6 to day -5), E (200 mg/
m2 iv. bid. on day -4 and day -3) A (1 g/m2 iv. g.d. on day -4 and
day -3) and M (140 mg/m2 i.v. q.d. on day -2) at 7 centers in Korea.

Result: Two hundred five patients were enrolled onto the study.
Main subgroup was diffuse large B cell lymphoma (n=104, 50.7%),
T cell lymphomas (n=59, 29.8%), and NK/T cell lymphoma (n=22,
10.7%). Upfront ASCT was performed in 160 patients (78.0%),
and salvage ASCT in 45 patients (22.0%). The disease status of the
patients before HDT/ASCT consisted of 133 patients (64.8%) with
complete response and 72 patients (35.2%) with partial response.
Treatment related toxicities included nausea in 149 patients
(72.7%), diarrhea in 127 patients (62.0%), anorexia in 107 patients
(52.2%) and stomatitis in 97 patients (47.3%), which were grade |
or Ilin the majority of cases. The common grade Il toxicities were
stomatitis (6.9%), diarrhea (5.9%), and anorexia (54%). There were
no YOD, and transplant-related mortality occurred in 4 patients
(1.95 %), due to infection. One hundred fifty three patients (74.6%)
achieved a complete response and 13 patients (6.3%) after ASCT,
while 28 patients (13.7%) showed progressive disease. At a medi-
an follow-up duration of 38.6 months, the estimated 3-year overall
survival and progression free survival for all patients was 74.5%
and 56.6%, respectively.

Conclusions: The conditioning regimen of BUEAM for ASCT was
well tolerated and seemed to be effective in patients with re-
lapsed or high risk NHL.

Keyword: Non-Hodgkin Lymphoma, Transplantation, Conditioning
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Predictive parameters for neutrope-
nia after R-CHOP chemotherapy with
prophylactic peg G-CSF in patients
with diffuse large B-cell lymphoma
Do Young Kim, Joo-Seop Chung, Sora Jeong, Ho-Jin Shin*

Department of Hematology-Oncology, Pusan National University
Hospital, Busan, Korea

Background: Neutropenia is a major cause of morbidity following
rituximab, cyclophosphamide, doxorubicin, vincristine, and pred-
nisone (R-CHOP) chemotherapy for DLBCL. It occurs mainly in the
first cycle of chemotherapy and results in an increased early mor-
tality rate. To manage this problem, prophylactic administration of
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G-CSF after chemotherapy was introduced, and recently, pegylat-
ed G-CSF has been widely administered. Even with peg G-CSF,
neutropenia occurs, and predicting its occurrence is challenging.

Methods: We retrospectively reviewed the medical records of 115
patients with newly diagnosed DLBCL between 2014 and 2017 at
Pusan National University Hospital. All patients received R-CHOP
chemotherapy followed by prophylactic peg G-CSF. Patient re-
cords of diagnosis and treatment outcomes were collected. Neu-
tropenia (ANC<1.0x109/L) after chemotherapy was determined
from CBC on the 7th day of chemotherapy.

Result: Seventy-five men (65.2%) and 40 women (34.8%) un-
derwent R-CHOP chemotherapy and received prophylactic peg
G-CSF. The median age at diagnosis was 61 years. Fifty-six patients
(48.7%) had Ann Arbor stage IV cancer, and 30 patients (26.19%) ex-
hibited B symptoms. Eighteen patients (15.7%) had bone marrow
involvement, and the median bone marrow cellularity was 40%.
Abnormal chromosomes were detected in 23 patients’ genes
(20%), and lactate dehydrogenase was elevated in 79 patients
(68.7%). Thirty-nine patients (33.9%) had IPI scores 0-1, 51 patients
(44.3%) had IPI scores 2-3, and 25 patients (21.7%) had IPI scores
4-5. Of the patients from whom samples underwent immunohis-
tochemical staining for MYC and BCL-2 or 6, 57.6% had double-
or triple-expressor DLBCL, and 30.6% patients had GCB subtype
disease according to Hans'algorithm. Forty-eight patients (41.7%)
received reduced doses of R-CHOP considering their older age.
Among patients, neutropenia occurred in 32 patients (27.8%),
and febrile neutropenia was detected in 17 patients (14.8%). On
univariate analysis, Ann Arbor stage >4 (p<0.01), B symptoms
(p=0.03), higher IPI scores (p<0.01), extranodal involved site >2
(p=0.01), and bone marrow involvement (p=0.02) were statistically
significant predictors of neutropenia events. On multivariate logis-
tic regression, Ann Arbor stage >4 (HR, 6.43 [95% (I, 2.37-17.55],
p<0.01) was the only factor predictive of neutropenia. (Table 1)
Patients with neutropenia showed worse overall survival (24.7
months vs. NR, p<0.01) than that in patients without neutropenia
and there was trend toward having worse disease-free survival in
patients with neutropenia (17.0 vs. 27.8 months, p=0.07).

Conclusions: In our study, 27.8% of patients with newly diagnosed
DLBCL experienced neutropenia after their 1st cycle of R-CHOP
chemotherapy, although peg G-CSF was administered prophylac-
tically. The occurrence of neutropenia was also related to survival.
Neutropenia was associated with parameters such as Ann Arbor
stage>4, B symptoms, high IPI scores, extranodal involvement, and
bone marrow involvement, which were associated with the pro-
gression of the disease. The Ann Arbor stage was also statistically

significant in multivariate analysis. Therefore, physicians should consider
these parameters prior to administering chemotherapy and pay greater
attention to patients at high risk of developing neutropenia.

Keyword: DLBCL, R-CHOP, Neutropenia, Peg G-CSF

Table 1. Univariate and multivariate analyses of factors affecting the occurrence of neutropenia

Univariate Multivariate

Variable

HR (95% €T)  P-value*  HR (95% CI)  P-value*

Age (=60 years) 049 (0.21-1.11) 0.088 NA

Gender 201 (0.87-485) 0102 MNA

Ann Arbor Stagez4 5.88 (2.27-15.19)  0.000 643 (2.37-17.55) 0.000

B symptoms 2.62 (1.08-6.34) 0.033 171 (0.61-4.81) 0311
ECOG=2 2.15 (0.78-5.98) 0142 NA
IPIz3 467 (1.91-1142) 0001 163 (0.53-503) 0398
Bulky mass 0.76 (0.25-2.29) 0631 NA

Extranodal involved sitez2 3.83 (1.34-1094) 0012 024 (015-5.8) 0946

BM involve 343 (1.21-974) 0.021 134 (042-424) 0623
Chromosome 1.74 (0.65-4.7) 0274 NA
Elevated LDH 1.56 (0.62-3.91) 0.347 NA
Double or Triple expressor 1.5 (0.34-6.58) 0.591 NA

Non-GCB type 147 (0.55-3.95) 0447 NA

CTx. Dose {mini R-CHOP) 055 (0.23-131) 0179 NA

=P-values were derived via Logistic regression analysis.

HR, hazard ratio; CI, confidence interval; NA, not applicable
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Clinical characteristics of childhood
hemophagocytic syndrome and anal-
ysis of underlying genetic deficiency

Huirong Mai, Feigiu Wen*, Changgang Li, Xiaodong Wang,
Ximin Fang, Xiuli Yuan, Sixi Liu

Hematology and Oncology, Shenzhen Children's Hospital, China

Background: To investigate the clinical manifestations, the labora-
tory findings, treatments protocol, overall survival rate of children
with hemophagocytic lymphohistiocytosis (HLH). To explore the
genetic etiology in HLH patients, provide the theoretical basis for
pathogenesis and improve the further treatment.

Methods: In order to analysis retrospectively of clinical data in pe-
diatric patients who were hospitalized in Shenzhen Children’s Hos-
pital meeting with the "HLH-2004" diagnostic criteria from January
2010 to June 2017, we summarized the clinical manifestations and
laboratory data, treatment and outcomes of these patients. We
developed a custom panel to capture the exons of 9 genes associ-
ated with HLH to detect single nucleotide variants (SNVs) by next
generation sequencing (NGS).
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Result: The data of 144 HLH cases were analyzed. The ratio of
male and female is 1.22:1. The median age was 1.67 years old.
pHLH accounted for 14.3% (6/42), sHLH accounted for 87.5%
and reasons of unknown resources accounted for 8.3%(12/144)
respectively. Secondary HLH divided into infection-associated
HLH, autoimmune-associated HLH and malignancy-associated
HLH. They were accounted for 79.9% (115/144), 3.5% (5/144) and
4.2% (6/144), respectively. EBV-associated HLH was prominent
in infection-associated HLH, accounting for 45.1% (65/144). HLH
2004 basing stratification treatment was performed in all patients.
The mortality was 18.1% (26/144) and overall survival was 81.9%
(118/144). The mortality differed from different causes such as
infection-associated HLH, autoimmune-associated HLH and ma-
lignancy-associated HLH, accounting for 11.4% (13/114), 20% (1/5)
and 83.3% (5/6). The clinical manifestations were common for fe-
ver (100%), liver enlargement (82.0%), spleen enlargement (40.3%),
pulmonary infiltration (72.9%), serious effusion including thoracic
cavity, enterocoelia and pericardium (43.1%) and jaundice (30.6%).
Laboratory findings were common for two or three lineages de-
crease of peripheral blood cells (97.9%), hemophagocytes in bone
marrow (97.2%), hypertriglyceridemia (64.6%), elevated lactate
dehydrogenase (78.5%), hypofibrinogenemia (53.5%), prolonged
activated partial thromboplastin time (28.5%), elevated serum
ferritin (95.1%) and alanine aminotransferase (82.6%). Univariate
analysis showed that prolonged APTT, jaundice and elevated BUN
were indicated unfavorable prognosis. Multivariate analysis indi-
cated that jaundice and elevated BUN increased the risk for poor
prognosis by 6.83 and 6.30 times. Forty-two cases were analyses
by genetic method. Six cases had suspected and known muta-
tions, while 15 cases were genes carrier. Twenty-one cases were
negative. Genetic evaluation revealed two novel mutations in the
LYST gene in a five-year-old Chediak-Higashi Syndrome (CHS) boy.
He received treatment with HLH-2004 protocol. We performed
sibling HLA-matched hematopoietic stem cell transplantation
(HSCT). He had full-donor chimerism with complete reconstitu-
tion of the all hematopoietic stem cells at 19 months of follow-up
after transplantation.

Conclusions: Our study indicated that EBV was the main cause
for HLH. Jaundice and elevated BUN were indicated unfavorable
prognosis. Stratified treatment had good treatment response and
reached an overall survival of 81.9%. Whole genome low-coverage
sequencing technique was a good way to diagnosis pHLH. It was
a good opportunity to perform hematopoietic stem cell trans-
plantation in the stable phase of CHS patient. It indicated that
HSCT will improve the prognosis in pHLH patients.

Keyword: hemophagocytic Lymphohistocytosis, Next Generation
Sequencing, Prognostic Analysis, Chediak-Higashi Syndrome,
Molecular Analysis, Hematopoietic Stem Cell Transplantation
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Background: Hemophagocytic lymphohistiocytosis (HLH) is a
life-threatening hyperinflammatory clinical syndrome of uncon-
trolled immune response. HLH can be classified into genetic (pri-
mary) and acquired (secondary) forms according to the underlying
defect. The primary HLH can be categorized into 2 subgroups, one
including 5 subtypes of familial HLH (FHLH; PRF1, UNC13D, STX11,
and STXBP2), and the other expanding subgroup of separate pri-
mary immune deficiencies. As HLH is a group of diseases that show
genetic heterogeneity, this analysis was conducted to discover ge-
netic causes of HLH by conducting NGS-based genetic panel tests
on Korean HLH patients who did not have typical FHL mutations.

Methods: From 2013 to present, 18 institutions have participated
to establish prospective registry and collect bio-samples of his-
tiocytosis. A total of 117 Korean pediatric patients with HLH were
registered in this registry, and 44 pediatric patients without definite
mutations in FHL causative genes were analyzed using a targeted
14-gene panel test (AP3B1, BLOC156, CD27, ITK, LYST, MAGTT1, PRF1,
RAB27A, SH2D1A, SLC7A7, STX11, STXBP2, UNC13D, and XIAP).
Identified variants were filtered and analyzed in silico and the allele
frequencies were compared to those in population database.

Result: Targeted gene panel tests revealed 6 patients (13.6%) hav-
ing at least 1 HLH-associated mutation (Table 1; 1 AP3B1, 1 1K, 1
RAB27A, 1 SH2D1A, 1 STX11, 1 STXBP2). All patients had no family
history, and 4 out of 6 six patients had high blood Epstein Barr virus
(EBV) titers at the time of diagnosis. All patients received HLH-2004
chemotherapy for the initial treatment. Three patients showed
reactivation, and 2 patients with reactivation received stem cell
transplantation and currently alive without disease. Patient No 1.
was initially presented with EBV associated HLH. However, pan-
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cytopenia continued and hepatomagaly was worsened despite
of 8 weeks of chemotherapy. Repeated bone marrow biopsy was
performed and diagnosed as systemic EBV T-cell lymphoma of
childhood. The gene panel analysis confirmed that this patient had
a mutation in the AP3B1 gene. AP3 deficiency leads to a defect
in cytotoxicity of NK cells and cytotoxic T cells, thus this patient
might have the impaired ability against EBV, causing HLH and ma-
lignancy. Patients No 4. had typical HLH presentation with multiple
lymphadenopathy. No pathologic mutation of the PFR or UNC13D
gene was found. HLH activity was repressed during the first 2
weeks of therapy, however, reactivated again with central nervous
system (CNS) involvement. The patients died of persistent HLH. As
a result of this analysis, this patient had exon 2-4 deletion in the
SH2D1A gene, which made the diagnosis as XLP1 syndrome. This
might be the reason of the aggressive course of this patient. Four
patients (No. 1,24,5) were initially classified as secondary HLH due
to the association of EBV, however it was found that there was a
genetic abnormality at the base that was related to HLH.

Conclusions: The unknown genetic mutations in Korean patients
with HLH beyond the typical FHL mutations were identified using
a targeted gene panel analysis. This result revealed complex ge-
netic heterogeneity lying in Korean patients with HLH, therefore a
comprehensive genetic testing at the time of diagnosis is crucial
for the proper treatment of HLH in the future.

Keyword: Hemophagocytic Lymphohistiocytosis, Primary HLH,
Gene Panel, Korea

Table 1. Variants predicted to be signifi identified by HLH. iated 14-gene panel test
No. | Sex | Age at HLH-assoclated Family EBV Reactivation| H5CT Survival Others
d variant History (RFS, mon)
1| M| 103 | APIBLCOGA No Yes No Not | Alive with | Systemic EBV T-
done | kmphoma | cell lymphoma
fof childhood was
diagnosed 2
maonths after
HLH
| presentation
2 M 67 MKee. 17410T No Yes No | Not | AliveinCR
done
3 F 14 RAB27Ac 569A5T No No No Mot | AliveinCR
done
4™ 9.4 SH2D1Awxon?-4 No Yes Yes Not Died of | Diagnosed with
deletion [0.9) done | persistent | XLP1 syndrome
HLH
SIM 165 STX11:c M60-T No Yes Yes Done | Alive in CR
2.1
6| M 34 BIXBP2:c429+5G>M No No Yes Done | Alivein CR
(218 |
HLH, tic istiocytosis; EBV, Epstein Barr virus; RFS, reactivation free survival; mon,
maonths; HSCT, ietic stem cell ion; CR, remissi
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Background: Polycythemia vera (PV), essential thrombocythemia
(ET), and primary myelofibrosis (oMF) are three major compo-
nents of myeloproliferative neoplasms (MPNs). They may be
transformed to either secondary MF (sMF) or secondary acute my-
eloid leukemia (SAML). In addition, they can have second cancers
during follow up (FU). It is important to understand the incidence
rates and patterns of the transformation and second cancers be-
cause by the information we can understand clinical courses of
MPNs holistically and figure out the actual socio-economic impact
of MPNs on patients and communities.

Methods: South Korea has a compulsory National Health Insur-
ance System (NHIS), covering near the entire population. Claims
data from health care providers to NHIS are submitted to the
Health Insurance Review and Assessment Service (HIRA) for reim-
bursement for a service provided to patients, make a nationwide
epidemiologic studies feasible. By analyzing the HIRA database,
we conducted an epidemiologic study to elucidate clinical course
of MPNs patients focusing on disease transformation and second
cancers. Cumulative incidence (Cl) of transformation or second
cancer were calculated considering death as a competing risk.

Result: A total of 7,471 patients (median age 60 years, range 11-
106) who were diagnosed as one of the three kinds of MPNs from
Jan. 2008 to Dec. 2016 and with appropriate F/U data for the
analysis were included (4,405 for ET, 2,470 for PV, and 596 patients
for pMF). Among ET patients (median F/U duration 46.7 months),
223 patients (5.06%) underwent any transformation during study
period; ET—PV (ie, initially diagnosed ET but changed to PV later;
N = 80), ET=PV—=sMF (N = 2), ET=PV—sAML (N = 1), ET—>sMF
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(N =68), ET=sMF—=sAML (N = 6), and ET—sAML (N = 66), respec-
tively. Among PV patients (median F/U duration 47.4 months),
33 patients (1.36%) underwent transformation to either sMF (N
=13) or SAML (N = 20), respectively. Among pMF patients (me-
dian F/U duration 31.9 months), 81 patients (13.59%) underwent
transformation to sAML. Patients whose diagnosis was changed
from ET to PV during F/U showed higher transformation rate to
SMF (2.419% vs. 0.53%; p = 0.0273) and a tendency of higher sSAML
(1.20% vs. 0.81% to SAML; p = 0.6950) compared to primary PV pa-
tients. Five-year Cl of transformation to sMF and sAML were 1.4%
and 1.91% in ET patients, 0.69% and 0.97% in PV patients, and N/
A and 16.54% in pMF patients, respectively (Table 1). Five-year Cl
of second lymphoid malignancies and solid cancers were 0.66%
and 10.68% in ET, 0.17% and 6.67% in PV, and 1.30% and 12.09% in
pMF patients, respectively.

Conclusions: Although this study has relatively short F/U dura-
tion and lacks information regarding mutational status, it clearly
shows that 1) transformations are common in MPNs patients in
the order of pMF, ET, followed by PV, 2) Patients whose diagnosis
had changed from ET to PV during F/U had a tendency of higher
transformation rate, and 3) MPNs Patients had a significantly high
risk for second solid cancers. Longer F/U of those population and
future studies by subgroup analyses of PV (primary PV vs. trans-
formed or masked PV) and ET (ET vs. pre-fibrotic MF according
to 2016 WHO criteria) would further clarify the characteristics of
transformation and second cancer in MPNs patients.

Keyword: Myeloproliferative Neoplasms, Second Malignancy,
Secondary Acute Myeloid Leukemia, Myelofibrosis
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The temporal sequence and the differ-
ences of somatic mutation acquisition
determines clinical behaviors of JAK2
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Background: Despite the better understanding of the pathogen-

esis of myeloproliferative neoplasms (MPN), we are yet to under-
stand why JAK2 positive MPN patients manifest different pheno-
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types despite harboring JAK2 mutation as a common denomi-
nator and what drives secondary transformations. To this end, we
have carried out this study to provide better understanding of
genetic backgrounds of JAK2 positive MPN in selected patients.

Methods: Using target sequencing, we analyzed mutational sta-
tus of 17 polycythemia vera (PV), 16 essential thrombocythemia
(ET), 8 primary myelofibrosis (PMF) who tested positive for JAK by
polymerase chain reaction.

Result: We found that the sequence somatic mutations in rela-
tion to JAK2 influences the clinical behavior of the disease. More
specifically, focusing on ASXL1, EZH2 and JAK2, we found that
ASXLT or EZH2 mutation acquisition after JAK2 leads to PV, while
ASXL1 mutation acquisition before JAK2 leads to ET or PMF. We
also found that that mutations in TP53, ASXL1, and splicing genes
are associated prognosis of MPN. Lastly, PMF was more frequently
associated with splicing mutations, while PV was more closely re-
lated to mutations in chromatin modifiers. The presence of these
mutations influenced hemogram findings at MPN diagnosis.

Conclusions: Our findings provide better understanding of mu-
tational landscape of MPN in their chronic state and secondary
transformed state.

Keyword: Myeloproliferative Neoplasms, JAK2, NGS
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Background: Arterial and venous thromboses are major clinical
events in patients with Philadelphia-negative myeloproliferative
neoplasms (MPNs) including essential thrombocythemia (ET) and
polycythemia vera (PV). Cerebral infarction (Cl) is a thrombosis;
sometimes, MPN is evident in individuals newly diagnosed with Cl.
The World Health Organization revised the MPN diagnostic criteria
in 2016, but these were not widely used to evaluate patients with
cerebral infarctions until recently. We retrospectively evaluated the
likelihood of MPNs in Cl patients, using the revised criteria.

Methods: The medical records of Cl patients admitted to the
Chungnam National University Hospital from January 2016 to De-
cember 2017 were retrospectively reviewed. Patients with eryth-
rocytosis or thrombocytosis were divided into those with reactive,
possible, probable, or proven MPN.

Result: A total of 1,729 Cl patients (1,003 males; 726 females) of
median age 73 years (range, 19-96 years) were reviewed. Throm-
bocytosis (platelets >450,000/uL) was evident in 69 (4.0%) patients
either at diagnosis or during follow-up. Reactive thrombocytosis
was the most common form of thrombocytosis (N=62, 3.6%);
three (0.2%) patients were considered to exhibit possible ET; and
four (0.2%) proven ET. The causes of reactive thrombocytosis
(N=62 patients) included infection (N=59, 95.2%), bleeding (N=1,
1.6%), and iron-deficiency (N=1, 1.6%). Erythrocytosis was evident
in 79 (4.6%) patients either at diagnosis or during follow-up. Reac-
tive erythrocytosis was the most common form of erythrocytosis
(N=50, 2.9%), followed by possible PV (N=21, 1.2%), probable PV
(N=6, 0.3%), and proven PV (N=2, 0.1%). None of the 27 patients
with possible or probable PV underwent further investigations;
in particular, JAK2 mutational status was not explored. Reactive
erythrocytosis (N=50) was detected during diagnosis in 28 (56.0%)
patients and during follow-up in 22 (44.0%); all cases were attrib-
utable to hemoconcentration. Of the four patients with proven
ET, two lacked any other predisposing factor for thrombosis. All
patients with proven ET and PV exhibited multifocal cerebral in-
fractions and previously undetected infarctions on Cl diagnosis.

Conclusions: Many Cl patients with erythrocytosis did not under-
go further evaluation in terms of PV diagnosis. JAK2 mutational
status should be evaluated in such patients.

Keyword: Myeloproliferabtive Neoplasm, Essential Thrombocythemia,
Polycythemia Vera, Cerebral Infarction, JAK2 Mutation

OP10-4

Clinical characteristics and risk groups
of chronic myeloid leukemia in children

Quoc Thanh Nguyen*"**, Nghia Huynh', Thi Kieu My Tran’
" Pediatric Hematology, Blood Transfusion and Hematology, Ho Chi
Minh, Vietnam

?Hematology, University of Medicine and Pharmacy, Ho Chi Minh,
Vietnam

* Hernatology, Hanoi Medical University, Vietnam

Background: Chronic myeloid leukemia (CML) is relatively rare in
children Both pediatric and adult patients CML have fusion gene
BCR-ABL1. In 2012, Krumbholz et al have shown that breakpoint
distribution in BCR is different in pediatric CML compared with
adult CML. These differences in the genomic landscape may
contribute to the more aggressive clinical characteristics in pedi-
atric CML compared with adult CML. In 2011, we had a research
to evaluate clinical - hematological characteristic and treatment
outcome this disease with small sample size in 37 pediatric CML
This is the reason that we would like to do this research again with
a larger sample size in Viet Nam to evaluate of clinical, hemato-
logical characteristics and risk group of pediatric chronic myeloid
leukemia (CML).

Methods: The routine cytogenetics and molecular test were per-
formed by standard methods and all clinical characteristics and risk
group of pediatric CML were reviewed by using clinical records

Result: A total 85 patients were included in the study (median age:
12 years). 25% patients were referred or hospitalized because of
physconia and fever. Splenomegaly was the most popular symp-
tom (95.6%). There were only 4,7% of patients do not have clinical
manifestations at the time of diagnosis. About hematological char-
acteristics: Hemoglobin (< 8 g/dl) accounted 36.5%; white blood
cells rose above 100 x 109/L in 80% and platelets increased over
450 x 109/L in 60% of patients. Low and intermediate risk groups
were similar according Sokal score; ELTS score of the low-risk group
was significantly higher than that of 82.4% of the patients; low risk
group in Eutos score accounted for nearly two-thirds.

Conclusions: Compare to previous reports regarding adult CML
patients, the clinical characteristics are worse in our pediatric CML
cohort. And it may be justified to use more potent TKIs such as
dasatinib, nilotinib and radotinib in pediatric CML.

Keyword: Pediatric Chronic Myeloid Leukemia, Risk Groups,
(linical and Hematological Characteristics
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Expression and clinical significance of
PTEN gene in chronic myeloid leuke-
mia (CML) patient in Indian population

Asgar Ali', Abhay Kumar Sharma', Pritanjali Singh”, Sadhana
Sharma*'
" Biochemistry, All India Institute of Medical Sciences Patna, Bihar, India

* Radiation Oncology, All India Institute of Medical Sciences Patna,
Bihar, India

Background: Chronic myeloid leukemia (CML) starts in certain
blood-forming cells of the bone marrow and it constitute about
30% to 60% of all adult leukemia in India. CML is a clonal myelop-
roliferative disorder characterized by the presence of a balanced
genetic translocation of chromosomes 22 and 9, chromosome
(Philadelphia chromosome). The resulting breakpoint cluster
region-Abelson murine leukemia (BCR-ABL) fusion oncogene is
translated into the BCR-ABL oncoprotein that activates number
of signal-transduction pathways which affect the growth and sur-
vival of hematopoietic cells. PTEN tumor suppressor gene is down
regulated by BCR-ABL in CML stem cells and its deletion is associ-
ated with acceleration of disease. However, it is unknown whether
PTEN functions as a tumor suppressor in human Philadelphia
chromosome-positive leukemia that includes chronic myeloid
leukemia and is induced by the BCR-ABL oncogene in human. Lit-
tle is known about the association of PTEN gene in blood cancer.
Our study may help in identifying factors which may play a role in
increasing susceptibility to CML and possible outcome.

Methods: A total one hundred and nine (109) cases of CML were
analyzed for detection of mutation, MRNA and protein expression
and promoter methylation of the PTEN gene. Polymerase chain
reaction, single-strand conformational polymorphism (SSCP) fol-
lowed by DNA sequencing were applied for mutations detection
across all the nine exons, while mMRNA and protein expression was
evaluated by gPCR and western blot respectively. The methyla-
tion status was performed by methylation specific PCR (MS-PCR).
Reverse Transcriptase PCR (RT-PCR) was performed to detect BCR-
ABL fusion transcript. Finally we correlate above finding with clini-
copathologic characteristics of the patient.

Result: The novel PTEN mutations were observed in 8.3% (9/109)
including two silent mutations. High percentage (61%) cases were
shown positive hypermethylation, while (72%) cases shown loss of
protein expression than control samples. Interestingly, all mutated
cases shown loss of PTEN expression, while 7/9 cases shown pos-
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itive promoter methylation. In addition, out of total methylated
positive samples, 79% shown loss of PTEN expression and it was
significantly correlated (p=0.06). PTEN Promoter methylation was
observed in 36% cases in Chronic Phase and 40% cases in Accel-
erated Phase. Among the all methylation positive cases, 42% were
found to be positive for BCR-ABL fusion transcripts while, 33%
cases were negative for BCR-ABL fusion transcript.

Conclusions: We found that epigenetic inactivation of PTEN is
significantly correlated with the presence of high level of loss of
PTEN expression (61% vs 72 % respectively), are quite novel. This
shows the possibility of involvement of PTEN hypermethylation
in CML development. Our data suggested that PTEN expression
may be plays an important role in the susceptibility of the disease
progression and also provide valuable prognostic information to
aid treatment strategies.

Keyword: PTEN, BCR-ABL, Chronic Myeloid Leukemia, Hypermethylation,
Real Time PCR, Single-Strand Conformation Polymorphism
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Pilot prospective phase Il study of Nilo-
tinib combined by chemotherapy for
myeloid blastic phase of chronic my-
eloid leukemia or bcr-Abl positive acute

Hawk Kim*', Yunsuk Choi’, Sung-Soo Yoon®, Won-Sik Lee”, Jee
Hyun Kong’, Kyoo-Hyung Lee®, Sang Kyun Sohn’

' Division of Hematology, Gachon University Gil Medical Center, Korea
* Division of Hematology and Cellular Therapy, Ulsan University Hospital, Korea
? Department of Internal Medicine, Seoul National University Hospital, Korea

“ Department of Internal Medicine, Wonju Severance Christian Hospital, Korea
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" Department of Hematology/Oncology, Kyungpook National Univer-
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Background: Various chemotherapies were tried and found
that there were no highly effective chemotherapies for chronic
myeloid leukemia myeloid blastic phase (CML-MBP). Imatinib in
patients with these advanced CML is also disappointing because
of low response rates as well as short response duration, and
sudden transformation to BC is found even in initial CML-CP pa-
tients. Some studies showed that nilotinib or dasatinib was better
than imatinib in terms of rapid response and higher molecular
response in newly diagnosed CML patients. We tried 2nd genera-
tion TKI, nilotinib and high-dose daunorubicin induction chemo-
therapy combination to find out the combination therapy could
improve response rate and survival in patients with CML-MBP or
acute myeloid leukemia with BCR/ABL1T (AML-BCR/ABL1).

Methods: The primary end point of the study was complete
remission (CR) rate after induction chemotherapies (IC). Patients
received cytarabine 200 mg/m2/day by continuous IV infusion
over 24 hours daily for 7 days (D 1-7) along with daunorubicin 90
mg/m?2/day iv daily for 3 days (D 1-3). Nilotinib 400mg bid PO was
added continuously without interruption from D8 of induction
chemotherapy until allogeneic hematopoietic cell transplantation
(@lloHCT) or during 2 years. Re-induction chemotherapy was giv-
en as cytarabine 200 mg/m2/day by continuous iv infusion over
24 hours daily for 5 days (D 1-5) plus daunorubicin 45 mg/m2/day
iv daily for 2 days (D 1-2) when D14 bone marrow blasts exceeded
5%. Four courses of high-dose cytarabine (Cytarabine 3 g/m2) was
administered in 3-hour IV infusion every 12 hours on days 1, 3, and
5 (a total of six doses per course). This prospective phase Il study
was terminated early due to slow enroliment.

Result: Total 10 (6 male & 4 female) patients were enrolled. Six
patients were diagnosed as CML-MBP and 4 patients as AML-
BCR/ABL1. Median age at diagnosis of CML-MBP was 50.9 (22.5-
63.0) years. Five patients had received prior therapies (low-dose
cytarabine in 1, imatinib in 2 and dasatinib in 2 patients). Median
time from CML-MBP to induction chemotherapy was 3.12 (0-3.12)
months. All patients received IC. Nilotinib was suspended tempo-
rarily during IC in 5 patients (hyperbilirubinemia in 2, cytopenia in
1,rash in T and poor general condition in 1 patient). Nine patients
showed bone marrow (BM) blast<5% in early evaluation. CR was
achieved in all (CRin 9 patients and CRiin 1) patients. One patient
who had achieved CRi died of pneumonia without full hemato-
logical recovery during IC. Molecular response (MRIS) at the time
of CR was not-evaluable in 1, MR1.0 in 3, MR2.0 in 2, MR3.0 in 2
and MR4.5 in 2 patients. Eight patients received 1 or 2 cycles of

consolidation and 1 patient died during consolidation therapy.
Five patients proceeded to alloHCT after consolidation. Two more
(1 by relapse after alloHCT and 1 by graft-versus-host disease)
patients died after alloHCT. Two patients died after alloHCT (1 by
relapse and 1 after stopping nilotinib by toxicities). Median overall
survival was 4.961 (95% Cl, 1.522-8.400; Fig 1) months. Four pa-
tients are still alive (3 patients after alloHCT and 1 patient without
alloHCT; 641+, 12.16+, 29.37+ and 43.63+ months).

Conclusions: In conclusion, nilotinib combined with IC is feasible
and a good bridging therapy for these extremely rare CML-MBP or
AML-BCR/ABL1 if they are IC-eligible.

Keyword: Chronic Myeloid Leukemia, Blastic Phase, Nilotinib,
Acute Myeloid Leukemia with BCR/ABL1
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Single-center clinical data analysis of
hereditary thrombocytopenia in chil-
dren with chronic thrombocytopenia

Jingyao Ma, Rui Zhang, Jie Ma, Jiafeng Yao, Ligiang Zhang,
Honghao Ma, Zhenping Chen, Hao Gu, Lingling Fu, Runhui Wu*

Hematology Oncology Center, Beijing Children's Hospital, Capital Med-
ical University, National Center of Children's Health, China

Background: Hereditary thrombocytopenia (HT) is clinically hard
to differentiate from immune thrombocytopenia (ITP) in children
and thus ultimately interferes with treatment. Our study aimed
to know the detection rate of HT in children chronic thrombocy-
topenia and its clinical and laboratory characteristics for an early
clinical identification and diagnosis of HT in future.

Methods: Retrospectively collected data from children throm-
bocytopenia who had been treated in Beijing Children's Hospital
from April 2016 to May 2018 whose present history lasted for
more than 1 year and had poor response to immunotherapy. We
screened HT in these patients by Next Generation Sequencing
(NGS). Finally, clinical and laboratory characteristics were summa-
rized and analyzed in these children HT.

Result: A total of 161 children chronic thrombocytopenia were
included. 43 cases (26.7%) were found to have gene mutations.
We analyzed the genetic rules of the mutant gene, the family ver-
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ification and the clinical manifestations of the proband and some
related laboratory tests and found 24 cases (14.9%) who can be
diagnosed as HT. Among the HT patients, the proportion of males
and females was 15:9, and the median onset age was 0.58 years,
which was significantly lower than that of non-HT cases (median
onset age was 4.36 years), P value <0.001; proportion of mucosal
hemorrhage and visceral hemorrhage (31.8%/13.7) %) of HT was
significantly higher than non-HT cases (15.3%/0.6%) with a P value
<0.001. 12/24 cases of HT with positive family history; considering
the average platelet volume and platelet morphology in peripher-
al blood smear, HT could be divided into small platelet HT, positive
platelet HT and large platelet HT. Some cases had well response to
immunotherapy but seemed easy to relapse during the withdraw-
al period, while the others responded poorly to therapy. Different
clinical manifestations of HT suggest different pathogenesis,
which can be divided into megakaryocyte differentiation defect,
megakaryocyte maturation defect, platelet release defect and
platelet survival time shortening.

Conclusions: In this study, the detection rate of HT in children
chronic thrombocytopenia was 14.9%. The pathogenesis and
clinical phenotype of HT was different. Some of them were effec-
tive for immunotherapy, which were easily confused with [TP. It is
clinically necessary to perform NGS in children thrombocytopenia
with early onset, abnormal platelet morphology, prolonged dis-
ease course and severe mucosal/visceral hemorrhage, in order to
differentiate HT from children TP in time to avoid misdiagnosis.

Keyword: Children, Hereditary Thrombocytopenia, Next
Generation Sequencing
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Developing a diagnostic predictive
model forimmune thrombocytopenic
purpura based on immature platelet
fraction

Min Ji Jeon', Dae Sik Kim*', Hojoon Choi’, Eun Sang Yu', Ka-Won
Kang’, Byung-Hyun Lee’, Se Ryeon Lee’, Yong Park’, Hwa Jung
Sung’, Chul Won Choi', Byung Soo Kim®

' Division of Hematology-Oncology, Department of Internal Medicine,
Korea University School of Medicine, Guro Hospital, Korea

? Division of Hematology-Oncology, Department of Internal Medicine,
Korea University School of Medicine, Ansan Hospital, Korea

? Division of Hematology-Oncology, Department of Internal Medicine,
Korea University School of Medicine, Anam Hospital, Korea

Background: Immune thrombocytopenic purpura (ITP) is known
as an acquired, immune-mediated disease characterized by isolated
thrombocytopenia. ITP can be diagnosed on the basis of clinical
manifestations and many studies have asserted that a routine bone
marrow examination is not necessary. The immature platelet fraction
(IPF) has been incorporated into the differential diagnosis of thrombo-
cytopenia. In this study, we assessed usefulness of IPF as a diagnostic
marker and developed a diagnostic predictive model for TP

Methods: We retrospectively analyzed 568 patients with throm-
bocytopenia who presented to Korea University Guro hospital be-
tween April 2013 and December 2017. We classified patients into
2 groups: those diagnosed with ITP and those without ITP. [TP was
diagnosed according to IWG diagnostic criteria. Non-ITP group
included thrombocytopenia due to bone marrow disease, infec-
tion, drug, liver disease, etc. We used an automated hematologic
analyzer (Sysmex XE-2100) to quantify the IPF and estimated other
laboratory variables. All data were statistically analyzed using SPSS
version 20. Logistic regression analysis was performed with the
laboratory variables to access their diagnostic contribution. We
used receiver-operating characteristic (ROC) and the point with
the highest sum of sensitivity and specificity on the ROC curve
was determined as the cut-off value of each variables.

Result: A total of 206 and 362 patients were diagnosed as ITP and
non-ITP. The median IPF is significantly higher in the ITP group,
with a value of 8.7% vs. 5.1% in the non-ITP group, and cut-off
value for differentiation of ITP was 7.0% with a sensitivity of 61%
and a specificity of 70%. Since ITP remains a diagnosis of exclusion,
some patients who did not undergo a bone marrow examination
might have been misclassified into the ITP group. To exclude the
possibility of misclassification, we conducted a subgroup analysis
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of only patients who had undergone a bone marrow examina-
tion (BM group). Total of 200 patients performed bone marrow
examination, 77 and 123 were classified into the TP and non-ITP
group. The median IPF was significantly higher in [TP group, with
a value of 12.5% vs. 4.7% for the non-ITP group. The cut-off value
was 7.8%, with a sensitivity of 75% and a specificity of 76.7%. The
median IPF was higher in this subgroup and the sensitivity and
specificity of the cut-off value were also higher than the former
group. We confirmed that IPF could be a useful parameter for di-
agnosing ITP, but since IPF alone is not enough to diagnose ITP, we
also evaluated other laboratory variables by the logistic regression
analysis. Hb, LDH, ferritin showed statistical significance. Our mod-
el gave point to each of variables; 1 to high hemoglobin(>12g/dl),
low ferritin(<177ng/ml), low LDH(<4201U/L) and IPF >7 and <10,
2 to IPF >10.The final score was obtained by summing the points.
We applied this scoring system to a group of patients diagnosed
by bone marrow examination. We demonstrated that ITP could
be highly predicted in patients with more than 3 points. Accuracy,
precision and recall were 87%, 82% and 86%, respectively.

Conclusions: The results showed that IPF could be a good diagnostic
marker for ITP. We suggested the diagnostic predictive model for TP
using IPF, hemoglobin, LDH and ferritin. This model could predict TP
with high probability and avoid a bone marrow examination.

Keyword: Immune Thrombocytopenic Purpura, Immature Platelet Fraction
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Insufficient receptor editing leads to
B cell central intolerance and subse-
quent autoantibodies accumulation in
primary immune thrombocytopenia

Zi Sheng', Yan Gao', Song Li*, Ming Hou', Jun Peng*’

' Department of Haematology, Qilu Hospital, Shandong University, China
? Department of Oncology, Qilu Hospital, Shandong University, China

Background: The antibody-mediated platelet destruction is the
most important pathogenic mechanism in primary immune throm-
bocytopenia (ITP). The antibody is detectable in approximately 50-
60% patients with [TP. However, it is not clear how these anti-platelet
antibodies are generated in TP patients. Receptor editing is a process
to change the specificity of immature B cell receptors (BCR) by a sec-
ondary recombination of immunoglobulin genes, which are the main
part of central tolerance of B cells. The aim of this study is to investi-
gate how the anti-platelet antibodies are generated and overcome
the central B cell tolerance in patients with TP,

Methods: We first performed next-generation sequencing on
peripheral B cells of TP patients and found a distinct immuno-
globulin gene k chain (Igk) repertoire from the healthy control.
We then performed single cell RT-PCR on naive B cells to clone
both Ig heavy chain (IgH) and Ig light chain (IgL) genes from the
same cells. The paired IgH and IgL were co-transfected and the
recombinant monoclonal antibodies were expressed and purified.
The reactivity of these antibodies against platelet antigens was
determined by ELISA, immunofluorescence assays, and flow cy-
tometry with human platelets. Cross-reactivity of these antibodies
was tested by ELISA coated with double strand DNA, insulin and
lipopolysaccharides. Ig gene sequence features were analyzed by
programs including IMGT, IgBLAST, and VHRFA-1.

Result: The deep sequencing revealed that the ITP-derived Igk
preferentially used the downstream Vk (Vk1-20) (44.65% vs.
42.20%, p = 0.0210) and upstream Jk (Jk1-2) (27.82% vs. 23.38%, p
= 0.0210) segments compared with those derived from healthy
controls, which indicated a defective receptor editing of B cells
in ITP patients. The PCR products confirmed the Vk (71.92% vs.
53.13%, p=0.00155) and Jk (69.02083% vs. 48.34321%, p = 0.0337)
usage bias in the naive B cell compartment of ITP patients. Utiliz-
ing single cell RT-PCR, 220 recombinant antibodies were cloned
and expressed derived from naive B cells in 4 ITP patients and 4
healthy controls. Low numbers of somatic mutations validated
that the antibodies were derived from naive B cells. ELISA assay
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showed that 14.53% (17/117) of the [TP-derived naive B cells were
platelet- reactive, in contrast to the 1.94% (2/103) in healthy do-
nor-derived naive B cells, suggesting a defective B cell tolerance
in the early developing stage. The anti-platelet reactivity was also
confirmed by immunofluorescence assays and flow cytometry.
Cross-reactivity test revealed that the anti-platelet antibodies were
polyreactive to multiple antigens. Sequence analysis revealed
that positively charged amino acids were highly enriched in the
complementarity determining region 3 (CDR3) of the anti-platelet
antibodies, which possibly generates the potential to interact with
the negatively charged glycoproteins.

Conclusions: In summary, this study provides evidence of defec-
tive early B cell tolerance and accumulation of anti-platelet naive
B cells in patients with [TP. This defect might be a result of insuffi-
cient receptor editing in IgL.

Keyword: TR Anti-Platelet Antibodies, Receptor Editing, Central B Cell Tolerance
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OP11-4

ROTEM parameters as predicting fac-
tors for bleeding in immune throm-
bocytopenic purpura

H.tuan Nguyen, T. Tung Tran,* T. Ha Hoang Thi, T. Thang Nguyen Thi
Department of Hematology, Cho Ray Hospital, Vietnam

Background: Immune thrombocytopenic purpura (ITP) is one of
the most common benign hematologic disorders. ITP patients
present with a severe reduction in platelet counts and suffer from
an increased risk of bleeding. However, several studies have shown
that platelet counts do not accurately predict the risk of bleeding
in these patients. As such, there remains the needs to identify a
predictor or set of parameters that can accurately assess the risk
of hemorrhage in patients with [TP. Assessment of rotation throm-
boelastometry (ROTEM) parameters is used primarily to assess the
risk of bleeding in surgery and trauma cases. Although there are
a few reports on using ROTEM parameters to evaluate the risk of
bleeding in ITP patients, a direct comparison of their predictive
value for hemorrhage risk with platelet counts is needed. In the
present study, we compare the ability to predict hemorrhage in TP
patients between platelet counts and multiple ROTEM parameters,
such as MCF EXTEM, platelet MCE, A10 EXTEM, and AUC EXTEM.

Methods: We performed a case series prospective study on pa-
tients diagnosed with acute, persistent, and chronic ITP who re-
ceived treatment at the Department of Hematology, Cho Ray Hos-
pital from December 2017 to July 2018. The inclusion criteria were
platelet counts of <30 G/L and no clinically significant bleeding
(grade >2 according to WHO Bleeding Scale) at the beginning of
the study. A p-value of 0.05 was considered statistical significance.

Result: Forty-five patients met the sampling criteria. After 24
hours of following up, 14 patients (31.1%) experienced clinically
significant bleeding. The mean platelet counts of patients with
and without clinically significant bleeding were 6.21 + 5.79 G/L
and 981 + 6.69 G/L, respectively. There was no statistically signif-
icant difference in platelet count between the two groups (p =
0.09). The mean MCF EXTEM values of the two groups were 23.29
+6.81 mm and 35.03 £ 946 mm, respectively, with a statistically
significant p-value of 0.000. Similarly, the differences in platelet
MCE values (p = 0.001), AT0 EXTEM (p = 0.000), and AUC EXTEM (p
=0.000) were also statistically significant between the two groups
(Table 1). Further, MCF EXTEM had an AUC value of 0.844 (95% Cl:
0.721-0.968), a sensitivity of 92.9%, a specificity of 80.6% in pre-
dicting clinically significant bleeding in ITP patients, with a cut-off
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value of 29.5 mm. The AUC value for platelet MCE was 0.811 (95%
Cl: 0.676-0.946), with a sensitivity of 78.6%, a specificity of 80.6%,
and a cut-off value of 19.95. A10 EXTEM had an AUC of 0.841 (95%
Cl: 0.727-0.955), a sensitivity of 85.7%, a specificity of 74.2% with
a cut-off value of 21.5 mm. Finally, AUC EXTEM had an AUC value
of 0.848 (95% Cl: 0.726-0.969), a sensitivity of 92.9%, a specificity of
80.6%, with a cut-off value of 2940.

Conclusions: The results obtained from this preliminary study
demonstrate that ROTEM parameters might be used as predicting
factors for hemorrhage in ITP patients. Future studies with a larger
sample size is warranted to confirm our findings, which will allow
better and timelier bleeding management in [TP patients.

Keyword: ROTEM, Thrombocytopenia, Bleeding Risk, [TP

Parameters Clinically Significant No Clinically Significant P-Values
Bleeding (n = 14) Bleeding (n=31)

Platelet Counts 6.21+5.79 G/L 9.81 +6.69 G/L 0.09
MCF EXTEM 23.29+6.81 mm 35.03 + 9.46 mm 0.000
Platelet MCE 1241+ 14.87 36.92 £ 22.22 0.001
A0 EXTEM 16.86 £ 4.74 mm 25.45 £ 4.27 mm 0.000
AUC EXTEM 2331.64 + 670.87 3478.29 £+ 935.98 0.000

Table 1: Summary of parameters in patients with and without clinical significant
bleeding

OP11-5

Increased pathogenic Th17 cells in
primary immune thrombocytopenia

Ju Li, Minggiang Hua, Jun Peng*
Qilu Hospital, Shandong University, Department of Hematology, China

Background: Th17 cells play a critical role in the pathogenesis of
many inflammatory and autoimmune diseases, including rheu-
matoid arthritis, multiple sclerosis and so on. However, not all Th17
cells are pathogenic. TGF-31 plus IL-6 can induce non-pathogenic
Th17 cells, while TGF-B3, IL-6, and IL-23 were crucial for driving
pathogenic phenotype. Primary immune thrombocytopenia (ITP)
is an autoimmune disease with aberrant change of immune cy-
tokines, including increased expression of IL-6 and IL-23. However,
the function of pathogenic Th17 cells in the pathogenesis of TP
has not been well defined. More importantly, dexamethasone
(DXM), as the first-line treatment for ITP, may restore the aberrant
level of pathogenic Th17 cells in ITP, thus providing new insights
into the mechanism of DXM treatment.

Methods: Peripheral blood was obtained from 45 active TP pa-
tients and 48 healthy controls. We detected the level of pathogen-
ic Th17 cells (CD3+CD8-IL-17+IFN-y+IL-10-) and non-pathogenic
Th17 cells (CD3+CD8-IL-17+IFN-y-IL-10+) by flow cytometry.
CD4+ cells were isolated from peripheral blood mononuclear
cells (PBMCs) by MACS. The mRNA expression level of cytokines/
chemokines (Cxcl3, Ccl4, Ccl5, 113, 1122 and Casp1), transcription
factors (Tbx21 and Stat4), effector molecules (Gzmb, Lag3 and
Lglas3) and immune regulation molecules (II-10, Ahr and Ikzf3) in
CD4+T cells was determined by RT-PCR. To evaluate the effect of
DXM treatment, PBMCs from ITP patients were treated with DX-
M(10uM) or not and then the level of pathogenic Th17 cells and
MRNA expression of molecules mentioned above were detected.
Data were analyzed using SPSS 21.0 software.

Result: We identified increased pathogenic Th17 cells in peripher-
al blood from active TP patients in comparison to healthy controls
(p=0.028; Fig 1a). Interestingly, significant difference was also ob-
served in non-pathogenic Th17 cells between patients and con-
trols (p=0.0001; Fig 1b). Compared with healthy controls, mRNA
expression of Cxcl3, 11-22, Thx-21 and I-23r was significantly in-
creased in ITP patients (p=0.007, 0.028, 0.04 and 0.02, respectively;
Fig 1cf), whereas that of II-10 and Ahr was significantly decreased
(p=0.0001 and 0.0001, respectively; Fig 1g and h). Besides, clinical
analysis showed that the percentage of pathogenic Th17 cells in
severe patients was higher than that in non-severe patients. In
vitro, pathogenic Th17 cells treated with DXM significantly de-
creased compared with untreated group (p=0.008; Fig2 3, b). Fur-
thermore, after treated with DXM, the mRNA expression in CD4+
cells decreased significantly among the following regulated mole-
cules related to pathogenic Th17 cells, such as Cxcl3, Ccl4, Ccl5, Il-
23rand Thx-21(p=0.023, 0.008, 0.008, 0.008 and 0.023, respectively;
Fig 3a-e), while some molecules increased significantly, such as
Ahrand II-10 (p=0.008, 0.016, respectively; Fig 3f, g).

Conclusions: In summary, our results indicated that patients with
ITP exhibited increased level of pathogenic Th17 cells. DMX treat-
ment restored the level of pathogenic Th17 cells and the expres-
sion of pathogenic Th17-related molecules. Aberrant pathogenic
Th17 cells may contribute to the pathogenesis of TP and repre-
sent a novel therapeutic target.

Keyword: Primary Immune Thrombocytopenia, Pathogenic Th17,
Dexamethasone
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Background: Deep venous thrombosis (DVT) is the third most
common cardiovascular pathology, after coronary artery disease
and stroke. Hospitalization is a major risk factor for DVT, and many
events that occur among hospitalized patients with DVT can be
prevented. Padua Prediction Score is a model for assessing the risk
of DVT events in hospitalized patients. This study aims to assess
the sensitivity, specificity, accuracy and predictability of the risk
assessment model of Padua Prediction Score for the diagnosis of
DVT in Dr. Sardjito Hospital, Yogyakarta, Indonesia

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Methods: This research was a diagnostic test of the Padua Pre-
diction Score to assess the risk of DVT patients in Dr. Sardjito
Hospital Yogyakarta, Indonesia conducted from October 2015
until September 2017. This observational cohort study used an
independent and blinded assessment. The subjects of this study
were patients aged more than18 years treated in inpatient instal-
lation of Dr. Sardjito Hospital, Yogyakarta, Indonesia for more than
3 days with risk factors for DVT during hospitalization (1) cancer
in patients with local or extensive metastasis and/or in patients
undergoing chemotherapy or radiotherapy that has been running
for 6 months, (2) history of venous thromboembolism, (3) de-
creased mobility in bed rest patients over 3 days, (4) the presence
of thrombophilic conditions ie defects in antithrombin; protein C
or S; factor V Leiden; G20210A prothrombin mutation; syndrome
antiphospholipid, (5) trauma or surgery less than 1 month (6) Age
more than 70 years old (7) failed breath or heart failure, (8) isch-
emic stroke or acute myocardial infarction (9) acute infection or
rheumatology disorder (10) obesity with body mass index more
than 30 kg/m2 and (11) received hormonal therapy and agreed
to participate in the study by signing an informed concent sheet.
Subjects will be assessed Padua prediction score which will be
classified into high risk and low risk then will do first doppler ultra-
sound to know whether there is DVT or none. Subjects with DVT
on first doppler ultrasound will be excluded. Subjects were mon-
itored for 90 days. The subjects will examine doppler ultrasound
again at the end 90 days or complaint sign and/or symptoms of
DVT prior 90 days monitoring. Diagnostic tests aim to determine
the value of sensitivity, specificity, accuracy, positive predictive val-
ue, negative predictive value.

Result: During the 2-year study there were 230 subjects consisting
of 146 subjects (63.5%) with high risk DVT and 84 subjects (36.5%)
with low risk DVT. At the end, there were 133 subjects (57.8%) who
completed the research, with 75 subjects (56.4%) in high risk and
58 (43.6%) subjects in low risk. The results showed 90% sensitivity
value, specificity 46.34%, accuracy 49.62%, positive predictive val-
ue 12%, negative predictive value 98.28%, positive likelihood ratio
of 1.677 and negative likelihood ratio of 0.216. There was a correla-
tion between the Padua score with acceleration of DVT events (:
-0.345). Subjects with high risk DVT will have 7 times higher risk of
developing DVT than those with low risk.

Conclusions: The Padua prediction score has good predictive
value in estimating DVT incidence so it can be used as one of the
modality screenings to assess DVT risk in hospitalized patients

Keyword: Deep Vein Thrombosis, Diagnostic Test, Risk Assessment
Model, Padua Prediction Score
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Subject screened for the risk of DVT during hospitalization
(n=230)

¥
Padua Prediction Score assessment (n=230)
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High risk DVT group (n=146) Low risk DVT group (n=84)

Exclude if DVT is Exclude if DVT is

found during found during
—— screening using screening using
Doppler ultrasound Doppler ultrasound
(n=9) (n=1)
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High risk DVT group Low risk DVT group
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— (n=18) (n=14) —
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Mo longer willing to
participate (n=8)
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Figure 1. Subjects flow through the study.

Flow chart of selection, exclusion criteria, loss lo follow-up, death of study parlicipants,
and subjects who no longer willing to participate. High risk DVT when the score> 4

(Padua prediction score); low risk when the score <4.
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Background: Poor graft function (PGF) remains a serious complication
after allogeneic hematopoietic stem cell transplantation (allo-HSCT). Our
previous work reported that abnormal bone marrow (BM) endothelial
cells (ECs) were involved in the pathogenesis of PGF patients after al-
lo-HSCT (BBMT 2013; BMT 2016; Blood 2016), but the explicit mechanism
requires further clarification. Autophagy is a self-degradative process re-
sponsible for the elimination of cytosolic components including proteins
and damaged organelles. Recent findings demonstrated that stimulation
of autophagy could reduce oxidative status and angiogenic potential in

ECs after high-glucose exposure, from diabetic patients. However, little is
known regarding the autophagy of BM ECs in PGF patients. Therefore, the
current study was performed to evaluate whether autophagy in BM ECs
play a role in the pathogenesis of PGF. Moreover, to investigate the effects
of autophagic regulation on ECs and thereby regulating hematopoietic
stem cell (HSCs).

Methods: In the prospective case-control study, the autopha-
gy levels were compared in BM ECs from PGF patients, and their
matched good graft function (GGF) patients. The expression levels of
autophagy-related markers (LC3, Beclin1, and P62), and intracellular
autophagosomes were detected by immunohistochemical staining,
flow cytometry, western blot and transmission electron microscopy.
The autophagic vacuoles were detected by Monodansylcadaverine
(MDQ) staining assay. Subsequently, rapamycin (the autophagy acti-
vators) or hydroxychloroquine (HCQ, the autophagy inhibitor) were
administrated to the 7-day cultivated BM ECs. The BM ECs were evalu-
ated by cell counting, Dil-Ac-LDL and FITC-lectin-UEA-1 double stain-
ing, migration, cell proliferation, and levels of reactive oxygen species
(ROS). To explore whether autophagy would affect the ability of BM
ECs to support HSCs in vitro, BM CD34+ cells from healthy donors
were co-cultured with cultivated BM ECs. Colony-forming unit (CFU)
and the apoptosis of co-cultured HSCs were analyzed.

Result: The defective autophagy in BM ECs, characterized by decreased
intracellular autophagosomes and autophagic vacuoles, decreased
expression of LC3-I and Beclin1, and high level of P62, were observed in
PGF patients compared with GGF patients. Moreover, the co-culture of
BV CD34+ cells with BM ECs showed significant deficient CFU plating
efficiency, and increased apoptosis of CD34+ cells in PGF patients. In vitro
upregulation of autophagy by rapamycin quantitatively and functionally
improved BV ECs, which manifested as more DiF-Ac-LDL and FITC-lectin-
UEA-1 double stained cells, increased capacities of migration, lower levels
of ROS and apoptosis via requlating Beclin1 pathway, whereas inhibition
of autophagy by HCQ aggravated the BM ECs from PGF patients. Fur-
thermore, in vitro upregulation of autophagy by rapamycin significant
improved CFU plating efficiency, and decreased apoptosis in BM HSCs
co-cultured with BM ECs from PGF patients.

Conclusions: These findings suggest that defective autophagy in
BM ECs may be involved in the pathogenesis of PGF. The effect of
rapamycin in PGF patients is potentially mediated by improving
the dysfunctional BM ECs to support HSCs. Therefore, it would be
of value to investigate whether upregulating of cytoprotective au-
tophagy of BM ECs may ameliorate PGF, thereby providing a novel
clinical intervention for PGF in the future.

Keyword: Poor Graft Function, Allo-Transplant, Endothelia Cells,
Hematopoietic Stem Cells, Autophagy, Rapamycin
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Background: Prolonged isolated thrombocytopenia (PT), defined
as the engraftment of all peripheral blood cells other than plate-
lets, remains a challenging complication following allogeneic
hematopoietic stem cell transplantation (allo-HSCT), and the
underlying mechanisms have not yet been elucidated thoroughly.
Megakaryocytopoiesis is a consecutive process regulated by mul-
tiple signals in the bone marrow (BM) microenvironment. Mac-
rophage (M®), commonly exist in two distinct subsets: classically
activated inflammatory MO (M1) and alternatively activated an-
ti-inflammatory M® (M2), is one of the important components of
BM immune microenvironment. Specific BM and spleen MO de-
pletion was found to provoke megakaryocytopoiesis in a mouse
model of immune thrombocytopenia. Recently, we demonstrated
that an unbalanced M1/M2 ratio and dysfunctional BM M®s con-
tribute to poor graft function after allo-HSCT (BJH 2018). However,
little is known about the quantity and functional roles of BM M1/
M2 and the impact of these cells on megakaryocyte and platelet
development in PT patients following allo-HSCT.

Methods: This prospective case-control study enrolled 16 patients
with PT, 32 matched patients with good graft function (GGF), de-
fined as persistent successful engraftment after allotransplant, and
12 healthy donors (HD). Standard monocyte subsets, defined by
cluster of differentiation CD14 and CD16, were quantified by flow
cytometry. In addition, based on the phenotype of polarized mac-
rophages in vitro, M1(CD68+CCR2+) and M2 (CX3CR1+CD1634)
from BM samples were analyzed by flow cytometry. BM CD14+
monocytes were isolated from BM mononuclear cell and were
cultured with recombinant human M-CSF to obtain M®s. The
functions of BM derived M®s were evaluated by migration and
phagocytosis assay. CD34+ cells from HD were co-cultured with
BM derived M®s from PT and GGF patients for megakaryocyte dif-
ferentiation, and the quantification of the MKs, MK apoptosis, MK
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polyploidy distribution, platelet production and colony-forming
unit megakaryocytes (CFU-MKs) were analyzed.

Result: Alterations in standard monocyte subsets (classical, inter-
mediate and non-classical) were found when comparing patients
among PT, GGF and HD. In particular, elevated intermediate and
non-classical monocyte subsets were observed in PT patients
when compared with those in GGF patients. Moreover, PT pa-
tients displayed an unbalanced M1/M2 ratio compared with the
GGF and HD, attributable to a reduction in M2 and an increase
in M1. Migration and phagocytosis function of PT-M®s did not
significantly differ with GGF and HD M®s. The percentages of
megakaryocytes and mature megakaryocytes were significantly
lower in CD34+ cells cocultured on PT-M®s compared to those
observed on GGF-M®s. The platelet release values and mega-
karyocyte apoptosis in the GGF-M®s group were higher than in
the PT-M®s group. Meanwhile, lower CFU-MKs efficiency were
markedly showed in CD34+ BM cells which were co-cultured with
PT-M®s compared those co-cultured with GGF-M®s.

Conclusions: In summary, the current study demonstrated the
abnormal BM M1/M2 M®s polarlarition with normal funtion,
which have a negative impact on megakaryocyte maturation and
platelet production in PT patients. Therefore, it would be of value
to understand the underlying molecular mechanisms of M1/M2
that regulates megakaryocytopoiesis, and investigate the appro-
priate approach to balance the M1/M2, which may be a promising
therapeutic approach for PT patients.

Keyword: Allogeneic Hematopoietic Stem Cell Transplantation,
Prolonged Isolated Thrombocytopenia, Bone Marrow
Microenvironment, Macrophages, M1/M2
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Background: Macrophage (M®) was defined into two broad sub-
sets, M1 (classical M®s), which produce pro-inflammatory cyto-
kines, or M2 (alternative M®s), which produce anti-inflammatory
cytokines. An imbalance M® polarization has been shown to play
a critical role in many diseases. Therefore, repolarization of M®s
may be a novel therapeutic option. The impact of granulocyte
colony-stimulating factor (G-CSF) on M®s in humans is unclear.
Moreover, little is known about the association between MO sub-
groups in allografts and the occurrence of acute graft-versus-host
disease (@GVHD) in patients who undergo allogeneic hematopoi-
etic stem cell transplantation (allo-HSCT). To determine whether
the different MO subsets could be mobilized into the bone mar-
row (BM) and peripheral blood (PB) through G-CSF administration
and whether MO polarization in BM allografts was associated with
the occurrence of aGVHD, which may help clarify the potential
roles of M®s in G-CSF-induced immune tolerance in allo-HSCT.

Methods: In the current study, 89 patients who underwent
allo-HSCT at Peking University People’s Hospital and their own
donors were enrolled between April 1 2017 and October 31
2017 and were followed up to September 1 2018. Subsequently,
we investigated the effects of G-CSF on the percentages of M1
(CD68+CCR2+), M2 (CX3CR1+CD163+) M®s both in BM and PB of
healthy donors by flow cytometry. Moreover, the effects of G-CSF
on M®s function, including Dil-Ac-LDL uptake, DAPI binding assay,
migration assay and mixed-lymphocyte reaction were investigat-
ed in vitro. Subsequently, we evaluated the association of M1/M2
M®s ratio with the occurrence of aGVHD in patients who under-
went allo-HSCT.

Result: The current study demonstrated that G-CSF mobilized
M®s polarization in both PB and BM, characterized by a decrease
in pro-inflammatory M1 M®s were found in the G-CSF mobi-
lized-BM (G-BM, 4 days after G-CSF) and G-CSF mobilized-PB (G-
PB, 5 days after G-CSF) compared to the stable-BM (5-BM) and
stable-PB (S-PB) pre-G-CSF administration. Moreover, a decrease in
anti-inflammatory M2 M®s were observed in the G-PB, whereas a
reciprocal increase in anti-inflammatory M2 M®s in the G-BM. As a
result, the M1/M2 MOs ratio was markedly decreased in G-PB and
G-BM of healthy donors, which may alter the Th1/Th2 response.
Moreover, the current study demonstrated dysfunctional BM M®s
after G-CSF-induced mobilization, characterized by decreased mi-
gration capacity and increased phagocytic activity. After coculture
with G-BM MOs, BM T cells favoring a type 2 response, character-
ized by reduced Th1 and Tc1 percentages, increased Th2, Tc2 and
Treg lineage percentages. In addition, our clinical data indicate
that patients who received an infusion with a higher M1/M2 ratio
exhibited a higher incidence of grade 2-4 aGVHD.

Conclusions: In summary, the results presented here indicate that
G-CSF-mediated MO polarization, characterized by a decreased
M1/M2 ratio in both PB and BM samples from healthy donors,
may influence the Th1/Th2 response. In addition, our clinical data
indicate that patients who received a higher BM M1/M2 ratio infu-
sion exhibited a higher incidence of grade 2-4 aGVHD. Therefore,
we speculate that the M1/M2 ratio may predict the occurrence of
grade 2-4 aGVHD.

Keyword: Macrophages, Allogeneic Hematopoietic Stem Cell
Transplantation, Acute Graft-Versus-Host Disease, Granulocyte
Colony-Stimulating Factor
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Background: Transplantation-related mortality (TRM) is a major
obstacle to allogeneic hematopoietic stem cell transplantation
(HSCT). Patient age, donor type, disease state, and regimen in-
tensity are known to be associated factors of TRM. Within 50 days
after transplantation, there is a high incidence of infection prior
to engraftment and a high incidence of organ toxicity associated
with the conditioning regimen. Patients without special compli-
cations will also be discharged within 50 days of transplantation.
However, there is no study of early TRM within 50 days. Based on
big data from National Health Insurance Service, we conducted
a study to identify the incidence and risk factors associated with
early TRM within 50 days in allogeneic HSCT.

Methods: Patients were enrolled from 2003 to 2015 with the diagnostic
codes of acute leukemia and the infusion codes of allogeneic HSCT in
South Korea. Based on the medical charge and drug codes, we com-
pared the clinical characteristics of early TRM and non-TRM group.
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Result: The total number of patients was 5,395, the median age
was 38 years and the male was 55.1%. Acute myeloid leukemia
was 3,490 (64.7%), and acute lymphoblastic leukemia was 1,905
(35.3%). The 3,453 (64.0%) patients were received myeloabla-
tive conditioning regimen and 1,942 (36.0%) patients received
reduced intensity of conditioning. The number of transplants in-
creased from 671 in 2003-2006, 1,287 in 2007-2009, 1,578 in 2010-
2012, and 1,859 in 2013-2015.The 151 patients (2.8%) died within
50 days. The median age of non-TRM and early TRM group was
38 and 41 years, respectively (p=0.014). The proportion of women
was higher in the early TRM group (54.3%, p=0.018). The duration
from diagnosis to transplantation was significantly longer in the
early TRM group (6.2 versus 5.1 months, p<0.001). The 331 pa-
tients (6.1%) had previously received at least one HSCT and early
mortality was higher in these patients (9.4%, p<0.001). Also, the
interval from the previous transplantation was significantly shorter
in early TRM (11.1 versus 15.0 months, p=0.014). Early TRM was
higher in patients who received more than 13 platelet transfusions
(p=0.017) and 8 more red blood cell transfusions (p=0.001). The
793 patients (14.7%) had iron chelation prior to transplantation
and their early TRM rate was as low as 0.3% (p<0.001). There was
no increase in TRM in patients with more than 3 underlying dis-
eases. Early TRM rates in peripheral blood, bone marrow, and cord
blood HSCT were 2.9%, 1.7%, and 6.1%, respectively (p<0.001),
cord blood transplant was significantly higher. There was no dif-
ference in early TRM according to year, conditioning regimen, and
regimen intensity.

Conclusions: In this study, the incidence of early TRM within 50 days
was 2.8%. Early TRM was associated with age, gender, previous trans-
plantation, previous transfusion, iron chelation, and stem cell source.

Keyword: Transplantation Related Mortality, Allogenic Stem Cell
Transplantation, Risk Factors, Acute Leukemia

OP12-5

Incidence of anicteric veno-occlusive
disease/sinusoidal obstruction syn-
drome and defibrotide efficacy follow-
ing hematopoietic stem cell transplant

Selim Corbacioglu*', Nancy Kernan’, Antonio Pagliuca’, Robert
Ryan®, William Tappe®, Paul Richardson’, Richard Martin’

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

' Department of Pediatric Hematology, Oncology and Stem Cell Trans-
plantation, University of Regensburg, Germany

? Pediatric BMT Service, Memorial Sloan Kettering Cancer Center, USA
? Department of Haematology, King’s College Hospital, United Kingdom
“ Biostatistics, Jazz Pharmaceuticals, Inc, USA

> Clinical Development, Jazz Pharmaceuticals, Inc, USA

% Department of Medical Oncology, Division of Hematologic Malig-
nancy, Jerome Lipper Multiple Myeloma Center, Dana-Farber Cancer
Institute, Harvard Medical School, Germany

" Jazz Pharmaceuticals, Oxford, UK

Background: Hepatic veno-occlusive disease/sinusoidal obstruc-
tion syndrome (VOD/SOS) is a progressive, potentially life-threat-
ening complication of hematopoietic stem cell transplant (HSCT)
or nontransplant chemotherapy. Of traditional diagnostic criteria
for VOD/SOS, only Baltimore criteria requires bilirubin >2 mg/dL.
Hyperbilirubinemia is not required by modified Seattle criteria,
and it may be a late finding in the progression of VOD/SOS. De-
fibrotide (DF) is approved to treat severe hepatic VOD/SOS post-
HSCT in patients aged >1 month in the European Union and to
treat hepatic VOD/SOS with renal or pulmonary dysfunction post-
HSCT in the US and Canada. Literature suggests that VOD/SOS
with bilirubin <2 mg/dL before Day +21 is uncommon in adults.
This post hoc analysis examines the incidence of VOD/SOS with-
out elevated bilirubin, before and after Day +21 post-HSCT, and
survival in DF-treated patients in the expanded-access (T-IND)
program (2007-2016).

Methods: The original T-IND protocol required post-HSCT diag-
nosis of VOD/SOS per Baltimore criteria or biopsy; the protocol
was amended in 2012 to include patients diagnosed using the
modified Seattle criteria. Patients received DF 25 mg/kg/day; rec-
ommended treatment duration was =21 days.

Result: Of 991 post-HSCT patients in the T-IND with recorded
bilirubin level at diagnosis, 190 (19%) had bilirubin <2 mg/dL (135
[71%] diagnosed with VOD/SOS by Day 21 post-HSCT; 55 [29%)]
diagnosed after Day 21). Of these, 133 were pediatric patients
aged <16 years (24% of the 564 post-HSCT pediatric patients; 107
[80%] diagnosed by Day 21; 26 [20%] diagnosed after Day 21), and
57 were adults aged >16 years (13% of the 427 post-HSCT adults;
28 [49%)] diagnosed by Day 21; 29 [51%] diagnosed after Day
21). Across all 1000 post-HSCT patients in the T-IND (including 9
without baseline bilirubin data), Kaplan-Meier estimated Day +100
survival was 58.9% (95% Cl, 55.7%-61.9%); Figure 1 shows surviv-
al by bilirubin level and age group. In the overall population of
patients with bilirubin <2 mg/dL, 61.1% of patients had >1 treat-
ment-emergent adverse event (TEAE), 184% had >1 treatment-re-
lated adverse event (TRAE), and 21.1% had >1 hemorrhage event.
For patients with bilirubin >2 mg/dL: 73.8% had >1 TEAE, 21.7%
had >1TRAE, and 31.1% had >1 hemorrhage event.
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Conclusions: In the T-IND, 19% of post-HSCT patients with VOD/
SOS had bilirubin <2 mg/dL at diagnosis (24% of children; 13% of
adults). Accordingly, 190 patients would not have been diagnosed
if hyperbilirubinemia was a required criterion. Of patients with
bilirubin <2 mg/dL, 80% of pediatric patients and 49% of adults
were diagnosed with VOD/SOS <21 days post-HSCT, showing that
anicteric VOD/SOS can develop within 21 days post-HSCT in a
considerable number of pediatric and adult patients. These results
confirm that pediatric patients may not have hyperbilirubinemia,
and further clearly show that anicteric VOD/SOS is also present
in some adults prior to Day 21. DF treatment was associated with
higher survival in patients with bilirubin <2 mg/dL compared with
those with levels >2 mg/dL. These results compare favorably with
the overall study findings, suggesting that treatment before the
onset of hyperbilirubinemia may lead to better outcomes. The
safety profile of the TIND was similar to that of previous studies of
DF for the treatment of VOD/SOS. Support: Jazz Pharmaceuticals.

Keyword: Veno-Occlusive Disease, Sinusoidal Obstruction
Syndrome, Defibrotide, Bilirubin, Hematopoietic Stem Cell
Transplantation, Efficacy

Figure 1. Higher Kaplan-Meier Estimated Day +100 Survival for Post-HSCT VOIVSOS
Patients with Bilirubin at Diagnosis <2 mg/dL Compared with =2 mg/dL Overall and by
Age Group

Kaplan-Meier Survival at Day +100 (%)

e = -

4) Adult (n=427)

Numbers include patients with bilirabin level recorded at VOD/SOS diagnosis (9 patients were
excluded overall, with 6 pediatric patients aged <16 years and 3 adults aged =16 years).

Error bars indicate 95% confidence intervals.
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Background: Chronic graft-versus-host disease (cGHVD) is the
most common long-term complication of allogenic hematopoiet-
ic stem cell transplantation which is associated with poor quality
of life and increased risk of morbidity and mortality. Currently,
there is no standardized treatment available for patients who do
not respond to steroids. As an alternative to immunosuppressive
drugs, mesenchymal stem cells (MSCs) have been used to treat
and prevent steroid-refractory acute GVHD patients. These studies
and reports have also provided a basis for using MSCs in steroid
refractory cGVHD patients.

Methods: To evaluate the safety and efficacy of repeated infu-
sions of MSCs, we enrolled ten severe steroid-refractory cGVHDs
patients. Steroid refractory was defined as either no response to
steroids lasting at least 4 weeks or progression of disease during
treatment or tapering lasting at least 2 weeks. Patients were in-
travenously administered with MSCs produced from third-party
bone marrow donors at a 2-week interval for a total of four doses.
Each dose contained 1x106 cells per kg body weight and all four
doses consisted of MSCs from the same donor and same passage.

Result: We enrolled ten patients (3 female/ 7 male, with a median
age of 41.5(range 17-68). Median of cGVHD affected organs was 3
(range 2-4) including the skin (n=4), eyes (n=8), oral cavity (n=9),
lung (n=1), liver (n=2) and joints (n=6). All ten patients received
their planned four doses of MSCs, administering a total of 40 infu-
sions. Median time from initial cGVHD diagnosis to first MSC treat-
ment was 709 days (range 222-4413). MSC infusions were well
tolerated with no immediate or delayed toxicities. After 8 weeks
of the first MSC infusion, all ten patients showed partial response
showing alleviation in clinical symptoms and increased quality of
life. Organ responses were seen in skin (n=2), eyes (n=>5), oral cav-
ity (n=8), liver (n=1), and joint(n=5). However, one patient died of
progressive GVHD and one patient relapsed from primary disease.

Conclusions: Repeated infusions of MSCs was feasible and safe and
may be an effective salvage therapy in patients with steroid-refractory
CGVHD. Further large-scale clinical studies with long-term follow up is
needed in the future to determine the role of MSCs in cGVHD.

Keyword: Chronic Graft-Versus-Host Disease, Mesenchymal Stem
Cells, Cell Therapy, Phase | Clinical Trial
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Inhibition of Unc-51-Like kinase 1
(ULKT1) preferentially induces apopto-
sis and autophagy in FLT3-ITD- mutat-
ed acute myeloid leukemia cells

JiEun Jang', Ju-In Eom’, Hoi-Kyung Jeung’, Haerim Chung', Yu
Ri Kim', June-Won Cheong', Yoo Hong Min*'

' Department of Intemal Medicine, Yonsei University College of Medicine, Korea

? Avison Biomedical Research Center, Yonsei University College of Mediicing, Korea

Background: In normal karyotype acute myeloid leukemia (AML),
FLT3-ITD mutation is associated with dismal prognosis with early
relapse even after allogeneic stem cell transplantation. Unfortu-
nately, to date small-molecule inhibitors of FLT3 have resulted in
only partial and transient clinical responses with residual leukemic
blasts acquiring resistance to FLT3 inhibitors. Therefore, elucidation
of novel molecular targets should be necessary for effective erad-
ication of FLT3-ITD AML cells. Evidences are accumulating on the
functional roles of autophagy in the initiation and maintenance
of AML as well as the development of drug resistance. Unc-51-like
kinase 1 (ULK1) is a conserved serine-threonine kinase that plays a
central role in the initiation of autophagy.

Methods: We investigated the effect of MRT68921, a potent inhib-
itor of both ULK1 and ULK2 in AML cell lines. MOLM-13, MV4;11
and U937/FLT3-ITD cell lines were used. U937/FLT3-ITD cell line
was established in our laboratory by transducing of FLT3-ITD
in parental U937 cell using retroviral infection in order to clarify
whether FLT3-ITD is involved in the drug resistance in AML.

Result: Our group demonstrated that ULKT is potentially involved
in the development of resistance of AML leukemia stem cells to
BET inhibitor, JQ1. The fact that ULK1 is the only conserved serine/
threonine kinase in the autophagy cascade makes it a very attrac-
tive target for therapeutic development. However, the role of Ulk1
in FLT3-ITD AML remains unclear. In this study, we observed that
MRT68921, a potent inhibitor of both ULKT and ULK2, induced
apoptotic cell death in FLT3-[TD-mutated AML cell lines (MV4-11,
Molm13, U937/FLT3-ITD-muated) in a dose-dependent manner.
However, apoptosis-inducing effect of MRT68921 was significantly
lower in FLT3-WT AML (HL-60, U937). Cell death was accompanied
with cleavage of caspases and PARP, which were partially blocked
with caspase inhibitor z-VAD-fmk, indicating the caspase-depen-
dent mechanism exists. MRT68921 treatment led to a notable
decrease in the levels of phosphorylated (p) ATG13 (Ser 318) as
well as total ULKT and p-ULKT (Ser 555). Interestingly, MRT68921
induced LC3-Il lipidation, autophagosome, and GFP/LC3 punta
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formation, indicating autophagy was paradoxically activated in
FLT3-ITD-mutated AML cells. AMPKa phosphorylation (T712) was
increased in MTR68921-responsive cells. In contrast, autophagy in-
duction was negligible to modest in FLT3-WT AML cells. Treatment
of FLT3-ITD cells with autophagy inhibitors, 3-MA, bafilomycin AT,
and hydroxychloroquine, markedly enhanced the MRT68921-in-
duced apoptosis, strongly suggesting that prosurvival autophagy
activation occurred with MRT68921 in FLT3-ITD cells. Reduction in
the levels of total FLT3 and p-FLT3 protein were observed concur-
rently with downregulation of p-STAT5 in FLT3-ITD cells. Endoplas-
mic reticulum stress-associated proteins, p-PERK and p-elF2a were
also downregulated with MRT68921 in FLT3-ITD cells.

Conclusions: Taken together, targeting the ULK1 pathway could
be an effective therapeutic strategy for combating FLT3-ITD AML.
Inhibition of prosurvival autophagy pathway could enhance the
anti-leukemia effects of MRT68921.

Keyword: ULKT1, FLT3-ITD AML, Autphagy
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RNA CRISPR-Cas9 efficiently down
regulates pCrKL signalling in K562
BCR-ABL cell line: Insights from in-vi-
tro experiments with gene editing
Prateek Bhatia*, Aditya Singh

Pediatric Hematology-Oncology Unit, Department of Pediatrics, Post
Graduate Institute of Medical Education and Research, Chandigarh, India

Background: Tyrosine kinase inhibitors (TKIs) have revolutionized the
treatment of CML over past two decades. In addition, advances in trans-
plant for high risk disease have brought about good outcomes in most
cases. However, toxicities and emergence of resistant clones have com-
pelled scientists to look forward to gene editing tools as alternate effective
and viable treatment options. Hence, in current study we planned to
investigative in vitro efficiency of CRISPR-Cas9 mediated BCR—ABL gene
silencing in K562 cell line and studl its downstream effects.

Methods: BCR-ABL1 specific primers were used to amplify and se-
quence the region of K562 cell line using automated Sanger sequenc-
ing platform. sgRNA (single guide RNA) and Homology directed repair
template targeting the chimeric region was designed and off-target
analysis was conducted using DESKGEN Genetics online server. Re-
striction site overhangs for Bpil were added to the top and bottom
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strands of the sgRNA sequence. CRISPR-Cas9 cloning backbone
plasmid pCAG-eCas9-GFP-U6-gRNA was procured from Addgene
and the SgRNA was inserted into plasmid along with HRD template
using digestion-cloning method and insertion verified with sanger
sequencing. The plasmid was then transfected using lipofectamine
into both control (HEK293T) and K562 cell lines. The GFP labeled and
transfected cells were flow sorted and exome sequencing performed
to rule out off target insertion. The cells were then subjected to BCR-
ABL mRNA and downstream pCrKL signalling analysis

Result: The SQRNA was successfully inserted into the CRISPR-Cas9
plasmid following over digestion. The K562 cell line transfection
efficiency following Lipofectamine use was around 20%. Flow
sorting revealed all 100% GFP labelled transfected cells. WES did
not reveal any non-specific or off target effects. RT-PCR from the
transfected cells showed >90% reduction in Homology-directed-
detectable transcript as compared to untransfected K562 cells.
Downstream analysis of pCrKL however revealed a significant
but suboptimal drop in signalling to the tune of 2.6 times the un-
stransfected unstained K562 cells (MFI 5.11 Vs. 13.16; p=<0.05).

Conclusions: The in vitro experiments show successful silencing of BCR-
ABL transcript however with a relatively low efficiency of 20%. This could
be due to the lipofectamine method used per se and can be improved
with use of neon transfection system. Another reason could be different
intronic breakpoints within the chimeric fusion gene of BCR-ABI within
the K562 cell line which would require tailor-made target SQRNA for si-
lencing. This could also be the reason for sub-optimal reduction in pCrkL
signalling to the tune of 2.6 times only. Imatinib on other hand results in
at least 5 times reduction in pCrKL signalling. The experiments suggest
that better results may be obtainable if RNA-CRISPR-CAS 13 plasmid is
utilised since it would do direct silencing of mRNA transcript irrespective
of intronic regions in BCR-ABL gene breakpoint and fusion

Keyword: CRISPR-CAS9, SgRNA, Silencing, CML

Figure 1: Upper plot shows unstained CRISPR+K562 cells (MFI-5.75) while
lower plot shows pCrkL stained CRISPR+K562 cells (MFI-10.68)
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HTLV-1 bZIP factor modulates p53
pathway by stabilizing PICT1 complex

Takayuki Ohshima*, Rio Yamada, Risa Mukai, Kanata Yoshimoto,
Yu Maruoka

Faculty of Pharmaceutical Sciences at Kagawa Campus, Tokushima
Bunri University, Japan

Background: Human T-cell leukemia virus type-1 (HTLV-1) is
known to cause a type of cancer, referred to as adult T-cell leuke-
mia/lymphoma (ATLL), and a demyelinating disease called HTLV-
1 associated myelopathy/Tropical spastic paraparesis (HAM/TSP).
HTLV-1-infected T cells have been hypothesized to contribute to
the development of these disorders, although the precise mech-
anisms are not well understood. The HTLV-1 provirus possesses
structural and enzymatic proteins typical of all retroviruses (i.e.,
gag, pol, env) and LTR on both ends. HBZ (HTLV-1 bZIP factor)
gene was identified as a gene transcript from the 3-LTR in a pX
region. Notably, HBZ is consistently expressed in all ATLL cells, sug-
gesting that HBZ appear to promote the development of ATLL.
In this study, we searched for cellular factors that interacted with
HBZ by yeast two-hybrid screening system. This approach identi-
fied PICT1, also known as GLTSCR2, which has been reported as a
regulator the tumor suppressor p53.

Methods: We conducted a yeast two-hybrid screen using full-
length HBZ as bait and newly identified PICT1. Association of HBZ
with PICT1 was investigated in mammalian cells and binding do-
mains both of HBZ and PICT1 were detected. Subcellular distribu-
tion, when coproduction of HBZ together with PICT1 in cells were
examined confocal microscopic.

Result: Interaction between HBZ and PICT1 were confirmed in
mammalian cells by co-immunoprecipitation (Co-IP) assay. C-tern-
inal domain of PICT1 bound to the central domain of HBZ. The
molecular interaction of HBZ with PICT1 might alter the mutual
subcellular localization. Thus, we examined the cellular localization
of HBZ and PICT1 in transiently transfected HEK-293T cells. As
previously reported, GFP-HBZ localized to the nucleus as granu-
lar speckles. However, when GFP-HBZ and mCherry-PICT1 were
co-expressed, GFP-HBZ no longer formed speckles but was ac-
cumulated in the nucleoli together with mCherry-PICT1, but not
deleted mutant of PICT1, suggesting that a physical interaction
with PICT1 alters the distribution of HBZ. When in cells were treat-
ed with genotoxic reagents including 5-FU, the protein stability of
PICT1 was enhanced by coproducing HBZ. Our current study is fo-
cused on understanding the molecular significance by which the
interaction between HBZ and PICT1 regulates the p53 pathway.
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Conclusions: Our results suggested that HBZ may be affected the func-
tion of PICTT and help us to understand the pathogenesis of HTLV-1.

Keyword: HTLV, HBZ, P53, Ubiquitin, ATL
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Prognosticimpact of interim and
post-treatment positron emission tomog-
raphy status in mantle cell lymphoma pa-
tients treated with frontline R-CHOP

Young-Woo Jeon"*?, Seugyun Yoon', Ki-Joon Min', Sung-Soo
Park', Silvia Park', Jae-Ho Yoon', Sung-Eun Lee', Byung-Sik Cho,
Ki-Seong Eom', Yoo-Jin Kim', Hee-Je Kim', Seok Lee', Chang-Ki
Min', Jong Wook Lee', Seok-Goo Cho*"*

" Hematology, Catholic Heratology Hospital, Seoul St. Mary's Hospital, Korea

* Hematology, Institute for Translational Research and Molecular Imag-
ing, Catholic Institutes of Medical Science, Korea

* Hematology, Laboratory of Immune Regulation, Convergent Re-
search Consortium for Immunologic Disease, Korea

Background: Although 18F-Fluorodexoyglucose positron emis-
sion tomography (18F-FDG-PET) is widely used for initial staging
and therapeutic response evaluation in aggressive lymphoma, the
prognostic impact is currently controversial for evaluation process
in mantle cell lymphoma (MCL). Therefore, to better determine
the role of PET in the management of MCL, we retrospectively an-
alyzed the prognostic value of interim PET(iPET) and end-oft-treat-
ment PET (associated) image as well as other biologic risk factors
in a uniform MCL cohort undergoing standard R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine, prednisolone) regi-
men with the long-term follow-up duration.

Methods: Adult patients who diagnosed with consecutive MCL
from January 2007 to January 2018 at our single center were
screened, and all patients had histopathologically confirmed
CD20-positive, cyclin D1-positive and non-blastoid subtype B-cell.
In consecutive 90 MCL patients who were treated with uniformed
frontline R-CHOP, and survival outcomes and other biologic mark-
ers during interim or end-of-treatment PET were retrospectively
evaluated using Deaville 5-point scale method.

Result: With a median follow-up duration of 42 months (range, 9-144
months), 3-year overall survival (OS) and progression-free survival

(PFS) were 73% and 43%, respectively. iPET-positive was associated
with poor OS (80% and 53% of 5-year OS, p=0.0013) and poor PFS
(319 and 10% of 5-year PFS, p=0.0014), and ePET-positive had poor
OS (82% and 41% of 5-year OS, p<0.0001) or poor PFS (32% and 7%
of 5-year PFS, p<0.0001) (Figure 1). The subgroup analysis by autol-
ogous hematopoietic stem cell transplantation was shown similar
results. The low FDG-avidity group (iPET-negative — ePET-negative,
n=38) showed the best favorable PFS and the high FDG-avidity
group (iPET-positive — ePET-positive, n=16) was poor PFS outcome.
Also, the fluctuating group (iPET-positive — ePET-negative, n=17 or
iPET-negative — ePET-positive, n=1) had tended to show an interme-
diate PFS rate (p=0.062). When other subset analysis was performed
according to a period of achieving metabolic response, early meta-
bolic response (defined as constantly ePET-negative status from iP-
ET-negative), it showed the more positive PFS outcome than a group
of delayed metabolic response (defined as ePET-negative conversion
from iPET-positive) or no metabolic response (defined as non-con-
verted ePET-positive from iPET-positive) with statistical significance
(p=0.0387).

Conclusions: The role of PET CT is important to be able to evalu-
ate a tumor metabolic burden in real time as it is non-invasive im-
aging biomarkers. Taken together, interim and end-of-treatment
PET CT may predict OS and PFS in patients with frontline R-CHOP
treated-MCL, and risk-adapted therapeutic approach including
of auto-HSCT determined by interim or post-treatment PET CT
should be investigated in future clinical practice.

Keyword: Ibrutinib, Interim PET CT Scan, Mantle Cell Lymphoma, Prognosis

Figure 1. Survival cutcomes according to interim and end-of-treatment PET CT
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Genetic alterations and their clinical impli-
cations in langerhans cell histiocytosis

Kyung-Nam Koh', Sung Min Chun’, Jong Jae Kim”, So Yoon

Min', Jin Kyung Suh', Hyery Kim', Ho Joon Im', Jong Jin Seo*'

" Pedliatrics, Asan Medical Center Children's Hospital, University of
Ulsan College of Medicine, Korea

? Pathology, Asan Medical Center, University of Ulsan College of Medi-
cine, Korea

Background: MAPK pathway activation is known to be associated
with oncogenesis of Langerhans cell histiocytosis (LCH). The pur-
pose of this study was to investigate the frequency of genetic mu-
tations and their correlation with clinical features and prognosis in
Korean patients with LCH.

Methods: Genomic DNA was extracted from formaldehyde-fixed
and paraffin-embedded samples from patients who were patho-
logically confirmed with LCH and treated at Asan Medical Center.
Profiling of somatic mutations for 41 critical genes related to tumor
development was performed using OncoMap version 4.4-Core under
the MassARRAY technology platform (Sequenom, San Diego, CA).

Result: A total of 51 LCH cases were evaluated. A median age at
diagnosis was 4.3 years (range, 0.1-55.8 years), and male-to-female
ratio was 0.8:1. Forty-two patients had single system disease (23
with unifocal bone disease, 15 multifocal bone disease, 4 with
skin disease), and 9 had multisystem disease (6 without risk organ
involvement, and 6 with risk organ involvement. OncoMap assay
revealed that 24 patients (47.1%) harbored BRAF mutation, and
16 (31.4%) MAP2K1 mutation. One patient had both BRAF and
MAP2K1T mutations. Other recurrent mutations included CHEK2 (n
=7), ARID1B (n =6),and NTRK1 (n = 2) mutations. The age at diag-
nosis and the presence of multisystem involvement did not differ
according to genetic mutations. Patients with BRAF or MAP2K1
mutations seemed to have more unifocal bone disease than
patients without those mutations (P = 0.075). The 5-year overall
survival and relapse-free survival (RFS) rates of all patients were
100% and 65.8%, respectively. RFS was not different according to
genetic mutations.

Conclusions: Our study showed that BRAF and MAP2KT mutations
can be frequently demonstrated in Korean patients with LCH. Our
results suggest that mutation profiles were associated with organ
involvement but did not predict the severity of the disease.

Keyword: Langerhans Cell Histiocytosis, MAPK Pathway, BRAF, MAP2K1
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Predictive role of circulating microR-
NA-29¢-3p expression for autologous
stem cell transplantation in patients with
newly diagnosed multiple myeloma

Sung-Soo Park', Tae Woo Kim', Seug Yun Yoon', Gi June Min',
Silvia Park', Young-Woo Jeon'”, Seung-Ah Yahng’, Seung-Hwan
Shin®, Sung-Eun Lee'?, Jae-Ho Yoon"?, Byung-Sik Cho"?, Ki-
Seong Eom'”’, Yoo-Jin Kim"?, Seok Lee'?, Hee-Je Kim'?, Seok-
Goo Cho', Chang-Ki Min*"?
" Department of Hematology, Seoul St. Mary's Hematology Hospital,
College of Medicine, The Catholic University of Korea, Korea
?Leukemia Research Institute, The Catholic University of Korea, Korea

? Department of Hematology, Incheon St. Mary's Hospital, College of
Medicine, The Catholic University of Korea, Korea

“ Department of Hematology, Yeouido St. Mary's Hospital, College of
Medicine, The Catholic University of Korea, Korea

Background: Autologous stem cell transplantation (ASCT) follow-
ing induction chemotheraphy has emerged as a standard option
for transplant-eligible patients with newly diagnosed multiple my-
eloma (MM). Although circulating microRNA has been suggested
as a predictive biomarker in MM, its relevance in ASCT setting
have not been well studied. Based on our previous report which
observed down-regulation of six micro RNA (miR-26a-5p, miR-
29¢-3p, MiR-30c-5p, miR-193a-5p, and miR-331-3p) was associated
with poor outcomes in cohort with relapsed MM (Haematologica,
2017), we explored predictive role of these marker on survival out-
come following ASCT in MM.

Methods: Paired peripheral blood samples were taken at two
points: the diagnosis and before ASCT. A cohort including 90
samples and characteristics of patients were analyzed. MicroRNAs
were identified by quantitative reverse transcription PCR (unit, del-
ta Ct value). To determine the significant cut-off level of each ratio
of microRNAs'expression (at pre-ASCT/at diagnosis) for predicting
profession-free survival (PFS) prediction, receiver operating char-
acteristics curves were generated.

Result: For dynamics of microRNA, mean expressions of miR-29c-
3p and miR-193a-5p showed significant decrement after induc-
tion chemotherapy (miR-29c-3p, 1.286+0.757 at diagnosis and
0.73240483 at pre-ASCT, p<0.001; miR-193A-5p, 1.232+0.774 at
diagnosis and 0.527+0.384 at pre-ASCT, p<0.001), whereas other
four microRNA did not present evident change of expression
through sampling points. In univariate analysis, lower ratio of
miR-29¢-3p (<0.2) and miR-29¢-3p (<0.21), higher ratio of 26a-5p
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(>3.125) and 331-3p (>4), and clinical factor of international stag-
ing system (ISS) Il were potential factors associated with adverse
PFS. Multivariate analyses showed that ISS Il (hazard ratio, 3.42,
95% (I, 1.602-7.302, p=0.001) and lower ratio of miR-29¢-3p (haz-
ard ratio, 3.015, 95% Cl, 1.345-6.757, p=0.007) were independent
factors for poor PFS. Based on these two factors, two risk groups
(3-years PFS: 75.0% in low risk and 32.6% in high risk, p<0.001)
were identified.

Conclusions: Despite significant decrement expression of miR-
29¢-3p at pre-ASCT, the ratio of expressed miR-29¢c-3p in pre-ASCT
to that in diagnosis can be a relevant tool to predict prognosis
after ASCT in MM patients.

Keyword: MicroRNA, Myeloma, Autologous, Transplantation, Progonosis
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Incidence, prevalence, mortality,
and causes of death associated with
Waldenstrom macroglobulinemia
in Korea: A nationwide, popula-
tion-based study

Seri Jeong', Seom Gim Kong?’, Da Jung Kim’, Sangjin Lee®, Ho
Sup Lee*’

"Laboratory Medicine, Kosin University College of Medicine, Korea

? Pediatrics, Kosin University College of Medicine, Korea

* Hematology-Oncology, Kosin University College of Medicine, Korea
* Statistics, Pusan National University, Korea

Background: The epidemiological features of Waldenstrdm macro-
globulinemia (WM), including the incidence, prevalence, mortality,
survival with competing risks, and causes of death, have seldom been
investigated at a national level, particularly in East Asia.

Methods: We used a national population-based database, main-
tained by the Health Insurance Review and Assessment Service of the
Korean government, which includes information on all WM patients
diagnosed according to uniform criteria, between 2003 and 2016.

Result: The total number of patients newly diagnosed with WM
during the study period was 427, with a male-to-female ratio of 3:2.
The incidence increased from 0.03 to 0.10 per 105 between 2003 and
2016, and the prevalence was 042 per 105 in 2016. A total of 217 pa-
tients with WM died during the study period (standardized mortality
ratio = 7.57), and the overall survival (OS) of WM patients was 47.5%.
On multivariate analysis, older age was found to be a significant factor
associated with worse OS. Stem cell transplantation, however, offered
better outcomes (hazard ratio = 0.163; P = 0.0109). WM was the most
common cause of death (n = 102, 48.6%), followed by other malig-
nant neoplasms (n =82, 39.0%).

Conclusions: The national incidence of WM in Korea, a racially
homogeneous country in Asia, was lower than that in previous re-
ports from other countries, reflecting ethnic disparities. However,
during the period studied, the incidence increased, and mortality
was the highest ever reported. The main causes of death were
directly attributable to WM; stem cell transplantation was consid-
erably effective. This study reflects the need for greater awareness
of WM, particularly in Asian countries.

Keyword: Waldenstréom Macroglobulinemia, Epidemiology,
Incidence, Mortality, Survival
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Nationwide epidemiologic study for
disease transformation and second-
ary cancers in Korean children and
young adults with myeloproliferative
neoplasms
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" Pediatrics, Seoul National University Bundang Hospital, Korea
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Background: Myeloproliferative neoplasms (MPNs) are a rare,
heterogeneous group of clonal hematopoietic stem cell disorders,
characterized by aberrant proliferation of one or more myeloid lin-
eages leading to an overproduction of both mature and immature
cells. Three major components of classical BCR-ABL-negative MPNs
are polycythemia vera (PV), essential thrombocythemia (ET), and
primary myelofibrosis (pMF). They may be transformed to either
secondary MF (sMF) or secondary acute myeloid leukemia (SAML).
In addition, they can have second cancers during follow up (FU).
These classical MPNs primarily occur in middle and advanced age
adults, and are exceptionally rare in pediatric age.

Methods: We conducted an epidemiologic study to elucidate
clinical course of MPNs in children and young adults under 30
years of age focusing on disease transformation and second can-
cers by analyzing the Health Insurance Review and Assessment
Service (HIRA) database which includes almost all hospital-based
patients'information in Korea.

Result: A total of 352 patients who were diagnosed as one of the
three kinds of MPNs from Jan. 2008 to Dec. 2016 (242 patients
for ET, 104 for PV, and 6 for pMF) were included. Six pMF patients
were excluded from further analysis. Among 242 ET patients, the
male-female ratio was 119 to 123, and median age at diagnosis
was 22 years (range 13-29). Four ET patients (1.65%) underwent
any transformation during the study period (median FU duration
49.5 months); ET—PV (i.e, initially diagnosed ET but changed to
PV later; N = 2), and ET—sMF (N = 2). Among 104 PV patients,
the male-female ratio was 96 to 8, and median age at diagnosis
was 24 years (range 11-29). No PV patients were transformed into
sMF during the FU period (median 45.9 months). SAML did not
develop in both ET and PV patients. Solid cancers occurred in 5 ET
patients and 3 PV patients. Five-year overall survival and transfor-
mation-free survival (to PV, sSMF and cancer) were 98% and 96.12%
in ET, 1009 and 97.29% in PV, respectively.

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Conclusions: This is the first population-based study in Korean
children and young adults with MPNs. ET is more common than PV,
whereas pMF is very rare. Transformations of ET to PV or SMF occurred
in a small number of patients. Considering long latency to transfor-
mation in MPNSs, continuous observation is needed. In addition, sec-
ond solid tumors should also be carefully observed. Further research
is necessary in this patient group, including studies involving other
complications such as thromboembolism and bleeding.

Keyword: Myeloproliferative Neoplasms, Essential Thrombocythemia,
Polycythemia Vera, Transformation, Children, Young Adults
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Distribution chemotherapy response
modulating genetic polymorphisms
in Armenian population

Yervand Hakobyan, Arsen Arakelyan*

Adults' Department, Hematology Center after Prof. Yeolyan MH RA,
Armenia

Institute of Molecular Biology NAS RA, Armenia

Background: Primary chemotherapy drug resistance is a one of
the major issues of medical hematology-oncology affecting about
20% of all patients. In Armenia, clinical data suggest that the rate
of primary resistance depends on the disease and treatment type
and varies in the range of 10-30%. One of the mechanisms of re-
sistance is a drug inactivation mediated by metabolizing enzymes
and it has been known that the variability of those genes contrib-
utes to the response to drugs and treatment efficacy. In Armenia a
number of drugs are used for treatment acute and chronic hema-
tology-oncological diseases, such as Doxorubicin and Vincristine
(lymphoma), Rituximab (lymphoma), Cladribine (hairy cell leuke-
mia), interferon alfa-2a (chronic myeloid leukemia) and asparagi-
nase (acute lymphoblastic leukemia). However, the distribution
of genetic polymorphisms that modulate response to the above
mentioned drugs in unknown in Armenians. In this study we were
aimed at performing pilot characterization of distribution of single
nucleotide polymorphisms affecting chemotherapy treatment
response in Armenian population.

Methods: We used genome wide genotyping data of 168 healthy
Armenians from three freely available datasets used in population
genetics studies. 112 single nucleotide polymorphisms (SNPs)
interfering the mentioned treatment agents were obtained from
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Pharmgkb database. The distribution of allele frequencies in Arme-
nians were compared to the allelic rates in European population
available in 1000 Genomes and HapMap project (retrieved using
LDLink software).

Result: Minor allele frequency (MAF) associated with altered re-
sponse to drugs (table 1) was varying in the range of M£SD (min-
max): 0.25+0.14 (0.00-0.49). The minor allele frequency of 18 SNPs
was significantly higher in Armenians compared with European
population. Another 18 SNPs were significantly underrepresented
in Armenians. Six SNPs (MAF min-max; 0.22-0.48) were associated
with the altered response to 5 and more drugs.

Conclusions: Our results demonstrate the overall enrichment
of genetic factors connected to the risk of failure and toxicity of
chemotherapy in Armenian population and necessitate the fur-
ther research on cumulative impact on the on the chemotherapy
response in patients with blood cancers.

Keyword: Genetic Polymorphisms, Chemotherapy

Table 1. Number of chemotherapy respense associated SNPs and their MAF distribution
Drug/Treatment N, SNPs MAF min-max
Daoxorubicin and Vincristine | 28 0.05-0.49
Rituximab 14 0.05-0.44
Cladribine 2 0.10-0.28
Interferon alfa-2a 13 0.28-0.46
Asparaginase 2 0.24-0.46

PP-010

Twenty yea rs’ experiences of ex-
change transfusion in Korea
Min-Sun Kim, Dae-Hyun Ko*, Sang-Hyun Hwang, Heung-Bum Oh

Laboratory Medicine, University of Ulsan College of Medicine and Asan
Medical Center, Korea

Background: Exchange transfusion (ET) is an efficacious and reliable
modality to replace patient’s blood with donor blood or products
for severe neonatal hyperbilirubinemia, hemolytic disease of the
newborn, and neonatal sepsis. It can also prevent kernicterus or bili-
rubin-related mortality. This study assessed the indications and clinical
outcomes of ETs in one tertiary hospital in Korea.

Methods: Between March 1999 and March 2018, we conducted
65 sessions of ETs in 23 neonates. ET was performed based on

the estimated blood volume using fresh red blood cells and fresh
frozen plasma. We collected patient clinical information, including
demographic data and indications for ET, and laboratory data, and
compared pre- and post-ET laboratory data. The clinical outcomes
of the patients were also assessed.

Result: The median age of neonates was 3 days at the first ET.
A median birth weight was 2,980 g and a median gestational
age was 3616 weeks. The male and female ratio was 13:10. Hy-
perbilirubinemia was the most common indication for ET, and
blood group discrepancies was the prevalent cause of hyperbil-
irubinemia. The other indications of ETs were leukocytosis and
hyperkalemia, and severe anemia in three preterm babies. Blood
examination revealed decreased WBC counts, increased Hb levels,
and decreased platelet counts (WBC, Hb, and platelet: P <0.05,
median value change: 35.9%, 31.7%, and 16.7%), after ET. Biliru-
bin levels also decreased immediately after ET (P <0.05, median
value change: 32.0%). However, electrolyte levels and C-reactive
protein (CRP) levels did not change significantly. Adverse events
occurred in eleven (47.8%) patients during and/or within 24 hours
after ET. The most common adverse events were hypoxemia and
hypotension. One infant with hyperkalemia experienced hypercal-
cemia leading to the cardiorespiratory arrest. However, no patient
expired within 24 hours after ET. Despite receiving ET, eight infants
progressed to kernicterus and died.

Conclusions: The indications for ET differed from those in previ-
ous studies in Korea. ET was an effective treatment modality for
leukocytosis as well as hyperbilirubinemia. Although the mortality
was low, adverse events were relatively common after ET.

Keyword: Exchange Transfusion, Hyperbilirubinemia, Indication,
Adverse Event

Table 1. Indication of exchange transfusions (n = 23, 66 sessions of ET)
No. of exchange transfusions
Indication sessions
1 2 23

Blood group incompatibility (n=8)

Other blood group incompatibility’ 6 1

Rh incompatibility 1
Hereditary spherocytosis (n=2) 1 11
Hepatic failure with underlying diseaset (n=2) 2
TPN induced hyperbilirubinemia with underlying 1 =
diseaset (n=2)
Hemochromatosis (n=1) 1
Meconium peritonitis (n=1) 11
Citrullinemia (n=1) 1"
Extremely low birth weights {(n=1) 1
Chorioangioma (n=1) 1
Hyperbilirubinemia, unspecified (n=1) 1
Severe anemia with underlying diseasell (n=1) 1
Hyperkalemia (n=1) 1
Leukocytosis (n=1) 1
Total 15 4 4

*anti-E (1), anti-E&c (4), anti-E&c and Jk3 (1). tMesenchymal anomaly and congenital hepatomegaly

IVACTER (Vertebral defects, anal defects. cardiac defscls Irache&ssuphagea\ fistula defects and renal
defect) and ARDS (acute respiratory distress syndi ional age 32+6 weeks, birth weight 570 g;
INeuroblastoma, 11 11 sessions; ** 14 sessions; H 6 sessions; 11 12 sessions
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Antileukemic activity of Thiazole-Pyr-
azole conjugates against human leu-
kemic cell via inhibition of epidermal
growth factor receptor (EGFR)

Udaya Pratap Singh*', Hans Raj Bhat”

' Department of Pharmaceutical Sciences, Sam Higginbottom Univer-
sity of Agriculture, Technology & Sciences, India

* Department of Pharmaceutical Sciences, Dibrugarh University, India

Background: Acute myeloid leukaemia (AML) accounts for 80% of
all acute leukaemia cases in adult humans. Despite immense steps
forward in studies on the pathogenesis, AML remains a dreadful
disease difficult to cure because of remission. Thus, the discovery
of novel targeted drugs is of immense importance to treat AML.
The inhibitors of epidermal growth factor receptor (EGFR) have
proved its efficacy because of selective targeting of cancerous cell
and potent inhibitory activity. Thus, in the present study, a novel
series of thiazole-pyrazole hybrids were developed as anti-leuke-
mic agent and mechanistic evaluation.

Methods: The molecules were synthesized via cyclo-condensa-
tion reaction in excellent yield. The compounds were tested for
determination of anticancer activity against leukemic cells (HL-60).
The effect of compound on the cell cycle phase and apoptosis
were also studied. The docking study was also carried out on the
3D crystal structure of EGFR-TK (PDB ID: TM17) to enumerate key
contacts for bioactivity.

Result: The compounds showed considerable inhibition against
HL-60 with greatest potency in compound 4d with IC50 of 341 um
. Further mechanistic analysis showed that, compound 4d causes
inhibition of HL-60 cells by inducing apoptosis and arresting the
cell cycle at G2/M phase. The compound 4d causes induction of
PARP, caspase-3 and caspase-9 to stimulate caspase-3 mediated
apoptosis in a concentration dependent way. Compound 4d
also showed to interact predominantly in the active site lined by
Arg470, Glu-472 and Asn-473 of EGFR.

Conclusions: As a concluding remark, thiazole-pyrazole conju-
gates have shown promising anti-leukemic activity via induction
of apoptosis and inhibition of EGFR-TK in leukemic cells.

Keyword: Leukemia, Synthesis, Apoptosis, EGFR, Cell Cycle
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2-Phenylpyrimidine coumarin induc-
es apoptosis via activation of caspase
and inhibition of PI3K/Akt/mTOR-Ki-
nase in human leukemic cell

S.Singh

Department of Pharmaceutical Sciences, Sam Higginbottom Universi-
ty of Agriculture, Technology & Sciences, India

Background: Acute myeloid leukemia (AML) is the most com-
mon form of acute leukemia. It was responsible for about 85% of
adult cases and considered as a foremost cause of cancer related
death in young adults. The existing clinical agents to treat AML
are associated with a wide range of morbidities and the overall
low survival rate due to drug resistance. The aberrant activation
of phosphatidylinositol 3-kinase (PI3K)/Akt/mammalian target of
rapamycin (MTOR) has been implicated as key signalling pathway
for the progress AML. Thus, its inhibition offers selective advantage
for the innovative therapy against AML.

Methods: The effect of 2-phenylpyrimidine coumarin (2-PC) was
assessed on the cellular viability of against leukemic cells (HL-60)
via MTT assay. The compounds were assayed using Annexin V and
propidium iodide (PI), fluorescent microscopy, transwell migration,
and cell-cycle analysis against HL-60 cell for the anticancer effect.
Western blot analysis was also carried out to analyze the effect of
2-PC on the apoptosis related proteins.

Result: 2-PC reduces viability of HL-60 cells in concentration
dependent manner. It also showed induction of apoptosis via
enhancing the level of late and early apoptotic cells. In western
blot analysis, 2-PC causes down-regulation of the anti-apoptotic
proteins Bcl-XL and Bcl-2 and up-regulation of the pro-apoptotic
proteins Bax, Bid, PARP and caspase-3. The phosphorylation of
PI3K, Akt and mTOR was also enhanced by 2-PC in HL-60 cells.

Conclusions: The data of the present study demonstrated the
utility of 2-PC against AML due to significant anticancer activity via
induction of apoptosis in leukemic cell together with inhibition of
PI3K/Akt/mTOR.

Keyword: Synthesis, Leukemia, Apoptosis, PI3K-AKT-MTOR, Kinase
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Impact of the immuno-microenviron-
mental changes in AML by blocking
both CXCR4 and dual immune check-
points

Hee-Sun Hwang', A-Reum Han', Ji Yoon Lee', Hee-Je Kim

%1,2

" Leukemia Research Institute, The Catholic University of Korea Seoul
St. Mary's Hospital, Korea

? Seoul St. Mary's Hematology Hospital, College of Medicine, The Cath-
olic University of Korea Seoul St. Mary's Hospital, Korea

Background: Inhibition of programmed death (PD)-1/PD-ligand
(PD-L)1 axis in solid cancer is regarded as a key factor to actively
revive the suppressed immune cells. However, the significance
of PD-1/PD-L1 expression in acute myeloid leukemia (AML) is not
yet established, thus, we investigated anti-leukemic effects of
plerixafor, inhibitors of dual immune checkpoints combined with
standard chemotherapy in an AML mouse model.

Methods: Leukemic model was generated by the transplantation of
C1498 (murine AML cell line) cells into C57/BI-6 mice. We treated with
cytosine arabinoside (Ara-C) (100mg/kg, I.P), plerixafor (2.5 mg/kg,
S.C),and anti-PD-1 (200 pg/mouse, | P), anti-PD-L1T (200 pg/mouse, LP)
with additive manners. Flow cytometric analysis and histologic exam-
ination were performed to read the therapy-responsive changes of
immune cell subsets and blasts reduction.

Result: Our data consistently indicated noticeable benefits of this tri-
ple or quadruple combinational treatment with plerixafor, anti-PD-L1/
anti-PD-1, and Ara-C in removal of blasts in vivo. The modulation of
immune status through the suppression of negative immune cell
subsets including Tregs and/or MDSCs in AML could possibly lead to
a more efficient leukemic blasts ablation. Interestingly, NK cells were
increased in multiple combinational therapy groups in peripheral
blood and spleen at D+21, but not in D+14.

Conclusions: We demonstrated the impact of a strategic multi-
ple combinational therapy with Ara-C, plerixafor and anti-PD-1,
anti-PD-L1 in an AML mouse model by showing immuno-micro-
environmental changes. This approach should be a novel way to
pursue some clues for changing paradigm of anti-leukemic thera-
py in real clinic.

Keyword: Acute Myeloid Leukemia, Leukemia Mouse Model,
Plerixafor, PD-1/PD-L1, Immune Cells, Immuno-Microenvironment
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A case of jumping translocation of 1g42
in acute myeloid leukemia patient

Cheongang Park, Seon-Ho Mun, A-Jin Lee, Chang-Ho Jeon, Hun
Suk Suh, Sang-Gyung Kim*

Laboratory Medicine, Daegu Catholic University Medical Center, Korea

Background: Jumping translocation (JT) is a kind of unbalanced
translocation that one donor chromosome segment fused to
multiple recipient chromosomes. In hematologic malignancies,
JT'is related with acute myeloid leukemia (AML), myeloid dysplas-
tic syndrome and multiple myeloma. Pericentromeric region of
chromosome 1 (1g11, 1912, 1921) has been reported as donor
chromosome. We report a case with JT occurred in telomeric
1042 region in AML, which has not been reported yet. A 37-year-
old female with a previous history of AML (diagnosed as AML MO
at 10 years ago, relapsed 5 years ago) showed abnormal result
of peripheral blood smear with 3% blasts in routine follow up.
Complete blood count revealed a leukocyte count of 2,300 /4;
hemoglobin was 12.1 g/d€ and platelets were 194,000 //£ . Bone
marrow aspirate showed 40.95 % of large leukemic blasts with MO
morphology. Cytochemistry was negative for PAS, MPO, SBB, DSE
(<3 %). Bone marrow biopsy showed 30% of cellularity and in-
creased blasts. Immunophenotyping was positive for CD45, CD34,
HLA-DR. CD13 and CD117, negative for CD33, MPO, CD14, CD64,
(D19, CD22, CD3 and TdT. No fusion transcript was detected in
RT-PCR, but conventional chromosomal study showed new JT; 46,
XX, der(1)t(1;2)(q42,[31/46, XX, 1(1;2)(q42,921)[31/46, XX [14] (other
previous chromosomal studies were all 46, XX[20]). The patient
was treated with cytarabine and daunorubicin after diagnosis. An
1q telomeric region as donor chromosome in JT with AML was
not reported before, it would be a novel break point.

Keyword: Acute Myeloid Leukemia, Jumping Translocation
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Image: Karyogram of 1 and 2 chromosome of patient

463X der(1)t(1:7)(q42:7) [3] / 46 XK 1(1:2)(q42:q21) [3] / 46, XX [14]
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Flow cytometric characteristics of distinct
population in acute basophilic leukemia

Seon-Ho Mun, Sang-Gyung Kim*, A-Jin Lee, Hun Suk Suh,
Chang-Ho Jeon, Cheongang Park

Laboratory Medicine, Daegu Catholic University Medical Center, Korea

Background: WHO definition of acute basophilic leukemia is acute
myeloid leukemia showing primary differentiation is to basophils. It
has little information about prognosis but the cases observed have
been associated with a poor prognosis. We experienced two cases of
acute basophilic leukemia showing characteristic distinct population
by flow cytometry. The first case was 70-year-old female who visited
to the hospital symptoms of general weakness. WBC 41,000/, Ho
94qg/dZ, PLT 110,000/4£ were observed in CBC. Peripheral blood
smear showed leukocytosis with 47% blasts and 27% basophils. Bone
marrow aspiration revealed hypercellularity with 56% blasts and 19%
basophils. Flow cytometry showed two distinct population, one
group was positive to CD34 and other myeloid markers including
(D13, CD33, CD117, and MPO, but the other group was positive to
(D13 and CD22, negative to CD34, other myeloid and lymphoid
markers. No fusion transcript was detected, but conventional chro-
mosomal study showed 47, XX,+mar[20]. The patient was treated
with cytarabine and daunorubicin after diagnosis. Follow up bone
marrow study was done three weeks later from initial diagnosis, re-
vealed hypocellularity with 2% blasts, 129% basophils, and 36% plasma
cells including mature and immature forms. Serum electrophoresis
showed an abnormal peak in the gamma globulin area, and immu-
nofixation electrophoresis detected IgG-kappa monoclonal gam-
mopathy. The second case was 89-year-old female who visited to the
hospital symptoms of palpitation and general weakness. WBC 74,500/
18, Hb 9.0g/d2, PLT 36,000/4£ were observed in CBC. Peripheral
blood smear showed leukocytosis with 899% blasts and 2% basophils.
Bone marrow aspiration revealed hypercellularity with 77% blasts and
lesser than 19 basophils. This patient also showed two distinct popu-
lation on flow cytometry, one group was positive to myeloid markers
include CD13, CD33, CD117, and MPO, negative to CD34, but other
group was positive to CD13,CD33 and CD22, negative to CD34, other
myeloid and lymphoid markers. No fusion transcript was detected,
but conventional chromosomal study showed 47, XX+-8[20]. Conser-
vative treatment was done for the patient due to old age. Follow up
(CBC shows continuous decreasing of blast, but continuous increasing
of basophil. The patient was expired one month later from initial diag-
nosis, showing 90% basophils in last CBC results. Two cases show sim-
ilar characteristics on flow cytometry. It can be helpful for diagnosis of
acute basophilic leukemia.

Keyword: Acute Basophilic Leukemia, Flow Cytometry
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PTEN/AKT signaling mediates chemo-
resistance in refractory acute myeloid
leukemia through enhanced glycolysis

Min Jeong Ryu"’, Jeongsu Han"**, Soo Jeong Kim"“, Min

Joung Lee"** Xianshu Ju"** Yu Lim Lee"**, Jeong Hwan Son’,

Jianchen Cui"** Yunseon Jang"** Woosuk Chung™®, Ik-Chan

Song’, Gi Ryang Kweon"*?, Jun Young Heo*"***

' Department of Biochemistry, Chungnam National University School
of Medicine, Korea

? Research Institute for Medical Science, Chungnam National University
School of Medicine, Korea

* Department of Medical science, Chungnam National University
School of Medicine, Korea

“Infection Control Convergence Research Center, Chungnam National
University School of Medicine, Korea

> Brain Research Institute, Chungnam National University School of
Medicine, Korea

® Department of Anesthesiology and Pain Medicine, Chungnam Na-
tional University Hospital, Korea

" Department of Internal Medicine, Chungnam National University
Hospital, Korea

Background: Primary refractory acute myeloid leukemia (AML) and early
recurrence of leukemic cells are among the most difficult hurdles in the treat-
ment of AML Moreover, uncertainties surrounding the molecular mechanism
underlying refractory AML create challenges for the development of novel
therapeutic drugs. However, growing evidence suggests a contribution of
PTEN/AKT signaling to the development of refractory AML.

Methods: To assess PTEN/AKT signaling in AML, we evaluated two
types of AML cell lines: control HL60 cells, and KG1a cells, a refrac-
tory AML cell line that shows idarubicin and AraC resistance.

Result: We first found that PTEN protein was depleted and AKT phos-
phorylation levels were elevated in KG1a cells compared with HL60 cells.
These changes were associated with increased expression of glucose
transporter 1 and hexokinase 2, and increased lactate production. AKT in-
hibition decreased proliferation of KG1a cells and decreased extracellular
acidification without affecting HL60 cells. Notably, AKT inhibition increased
responsiveness of KG1a cells to chemotherapy with idarubicin and AraC.

Conclusions: Taken together, our findings indicate that altered PTEN/
AKT signaling is associated with refractory AML through a change in met-
abolic flow, effects that could be rescued by inhibition of AKT activity.

Keyword: Refractory Acute Myeloid Leukemia, PTEN/AKT, Glycolysis
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A genome-wide CRISPR screen identi-
fies PTEN critical for NL101 sensitivity
in acute myeloid leukemia

Liming Lin, Shu Li, Feigiong Gao, Jiawei Zhang, Yang Xu*

Department of Hematology, The Second Affiliated Hospital of Zheji-
ang University School of Medicine, China

Background: Despite recent advances in the development of
novel targeted agents, chemotherapy remains the backbone of
acute myeloid leukemia (AML) treatment, and the prognosis of
most patients is still poor. Here we report the anti-leukemia activ-
ity of NL101, a novel small compound formed through the fusion
of a suberanilohydroxamic acid (SAHA) radical to bendamustine.
Furthermore, we explored the mechanisms of resistance to NL101.

Methods: We applied a genome-wide CRISPR library to cell lines
and exposed them to NL101, deep sequencing of sgRNA in the
survived cells. The cell viabilities of AML (MOLM-13, KG1a), MDS
(MUTZ-1, SKM-1) cell lines and their clones of CRISPR-meditated
PTEN knockout (KO), as well as primary AML cells, were examined
by methy! thiazolyl tetrazolium (MTT) assay and the half maximal
inhibitory concentration (IC50) were also calculated. The expres-
sion changes of cleaved caspase3, PARP-1, yH2A X, PTEN, TSCT,
TSC2, p-AKT, p-mTOR, P-s6k and so on after NL101 treatment were
analyzed by Western blot. The xenograft mice models were estab-
lished to determine the in vivo effect of NL10T on AML.

Result: NL101 inhibits the proliferation of AML, MDS cell lines and
primary AML cells in vitro. It also suppresses AML xenograft growth
in vivo. NL101 induces DNA damage and caspase 3-dependent cell
apoptosis. According to the result of the genome-wide CRISPR library
to screen the essential genes required for cell survival upon NL101
treatment, PTEN is among the several top candidate genes. The
CRISPR-meditated PTEN knockout (KO) or pretreatment of a PTEN
inhibitor, significantly reduces NL-101-induced apoptosis in MOLM-
13 and KG1a cells, accompanied by activation of downstream AKT/
mTOR signaling pathway. Furthermore, the mTOR inhibitor rapamycin
enhances the susceptibility of a cell to NL10T-induced apoptosis in
both cell culture and primary AML cells.

Conclusions: These data demonstrate that NL101 is a potent and
selective agent for AML, and PTEN serves as a major determinant of
chemo-sensitivity to NL101. Thus, our study provided the rationale of
the combination of NL10T with mTOR inhibitor for AML treatment.

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

Keyword: CRISPR Library Screen, PTEN, Chemotherapy, Small-
Molecule Inhibitor, AML

tifies PTEN Critical for
veloid Leukemin

PP-018

Efficacy and safety of lenalidomide as
monotherapy and multitherapy in the
management of acute myeloid leuke-
mia: A meta-analysis

Md Sarfaraj Hussain*', Abul Kalam Najmi”

' Department of Pharmacognosy, Integral University, India
* Department of Pharmacology, Jamia Hamdard, India

Background: Acute myeloid leukemia (AML) is a type of cancer
that affects the blood-forming cells of the bone marrow. In the
past few years several epidemiological studies published assessing
the efficacy of lenalidomide in AML and presented variable find-
ings on its efficacy. So, this meta-analysis is aimed to understand
the pooled effect of lenalidomide as monotherapy and multither-
apy in AML patients.

Methods: Electronic databases like PubMed, Embase, and Co-
chrane central were searched from inception to November 2018.
Potential articles were retrieved by two independent reviewers.
Primary outcomes of this study were achievement of overall
response rate, complete remission and overall survival. Safety
outcomes were considered under secondary outcomes. Hetero-
geneity was defined based on Cochrane chi-square test and 12
values, based on this value random effect or fixed effect model
was applied. Quality assessment of the study was done using
Newcastle-Ottawa scale. All the statistical analysis was done using
Review Manager (RevMan) version 5.3.
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Result: A total of 11 studies qualified for the final inclusion in the
meta-analysis after the screening of 424 articles. This meta-analysis is
comprised of 407 patients of whom 42.77% were female. The pooled
overall response for AML patients treated with monotherapy was
22% (95% Cl: 15% to 31%), while the overall response was higher 36%
(95% Cl: 28% to 45%) and 31% (95% Cl: 24% to 40%) for combination
therapy [(Lenalidomide + Cytarabine) and (Lenalidomide + Azaciti-
dine)]. Likewise, pooled complete response for AML patients treated
with monotherapy was 14% (95% Cl: 9% to 229%), while the complete
response was higher 229 (95% Cl: 15% to 319) and 319% (95% Cl: 19%
to 46%) for combination therapy [ (Lenalidomide + Azacitidine) and
(Lenalidomide + Cytarabine)]. The overall survival was 2 to 8.2 months
for lenalidomide monotherapy. Myelosuppression was the most
common adverse event reported in patients receiving lenalidomide
followed by thrombocytopenia.

Conclusions: Lenalidomide was found to be effective in AML
patients but the combination therapy was more effective than
monotherapy. Safety profile was also found to be satisfactory.

Keyword: Acute Myeloid Leukemia, Cancer, Epidemiology,
Lenalidomide, Hematology, Meta-Analysis
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Decitabine efficacy and safety in the man-
agement of acute myeloid leukemia: A
meta analysis of observational studies

Md Salman Hussain*', Abul Kalam Najmi’

" Department of Pharmaceutical Medicine, Jamia Hamdard, India
’ Department of Pharmacology, Jamia Hamdard, India

Background: Acute myeloid leukemia (AML) is the cancer of
white blood cells and is most common in the elderly population.
Recently decitabine was approved by the European Medicine
Agency (EMA). Several epidemiological studies showed the effi-
cacy and safety of decitabine in treating elderly AML patients. So,
this meta-analysis was designed to understand the overall efficacy
and safety of decitabine by pooling all the studies.

Methods: This meta-analysis was conducted by adhering to the
preferred reporting items for systematic review and meta-anal-
ysis (PRISMA) guidelines. Databases like PubMed, Embase and
Cochrane library were searched to identify the eligible studies till
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31st November 2018 by two independent reviewers. Search was
restricted to English language and human studies. Complete re-
mission, overall response, and survival were categorized under the
efficacy parameters. Safety outcomes comprised of adverse event
and death rate. Subgroup analysis was also performed based on
treatment duration. Depending upon the presence or absence of
heterogeneity, random or fixed effect model was applied. Review
Manager (RevMan) software was used for performing the statisti-
cal analysis.

Result: Finally, only ten articles were found to be eligible for in-
clusion in the meta-analysis. This meta-analysis was based on 798
patients with median age of 74 years and 56.8% were male. Sig-
nificant heterogeneity (12 >50%) was observed so, random effect
model was applied instead of fixed effect model. Pooled complet-
ed remission rate, and overall response rate was 27% (95%Cl: 19%
—36%) and 37% (95% Cl: 28% - 47%). Subgroup analysis revealed
that overall response rate was higher [53% (95% Cl: 37%-70%)] for
10 days 4 weeks treatment regimen versus 5-days 4 weeks treat-
ment regimen [29% (95% Cl: 22%-37%)]. Similarly, the overall sur-
vival rate was higher for 10 days 4 weeks treatment regimen [11.30
months (95% Cl: 8.26-14.34)] versus 5-days 4 weeks treatment
regimen 640 months (95% Cl: 4.24-8.56)]. The death rate was lie
between 7% to 17%. Thrombocytopenia was the most common
adverse events.

Conclusions: Decitabine was found to be effective drugs for the
management of AML. The safety profile of decitabine was also
found to be satisfactory. However, to make the evidence more
robust a well-designed and sufficiently powered randomized con-
trolled trial is required.

Keyword: Acute Myeloid Leukemia, Decitabine, Epidemiology,
Sysytematic Review, Meta-Analysis
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Acute promyelocytic leukemia - retro-
spective analysis from a tertiary care
oncology centre from South India
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Background: Acute promyelocytic leukemia (APL) is a unique sub-
type of acute myeloid leukemia with distinct clinical behavior and
prognosis. There is paucity of data in APL from India. The present
study was conducted to look at the disease characteristics and
outcome of the patient with APL treated at our centre.

Methods: The study included patients with APL treated at our
centre between 2008 and 2016. Data was extracted retrospective-
ly from the case records. Overall survival (OS) and event free sur-
vival (EFS) were calculated using the Kaplan-Meier methods and
the factors were compared using the log-rank test

Result: The study included 43 patients among whom 28 (65%)
were male and 15 (35%) were female patients. The median age
was 25 years (2-58 years). Thirteen (30%) patients were less than
18 years. Fever was recorded in 37 (86%) patients and bleeding
manifestations were present in 35 (81%) patients at diagnosis.
Disseminated intravascular coagulation was present in 10 (23%)
patients. Twenty-two patients (51%) had white blood count more
than 10,000/cumm and 19 (44%) patients had platelets below
40,000/micL. The risk stratification showed, low-risk in 13 (30 %)
patients, intermediate-risk in 8 (18%) and high-risk in 22 (52%).
Febrile neutropenia was observed in 18 (42%) patients. All the
patients received All-Trans Retinoic Acid (ATRA). Daunorubicin was
given in 29 (67%) patients, cytarabine (ARAC) in 13 (30%) patients,
arsenic trioxide (ATO) in 15 (35%) patients during induction and
consolidation therapy. Chemotherapy free regimen consisting of
ATRA and ATO was used in 13 (30%) patients and chemothera-
py-based regimens was used in 30 (70%) patients. Maintenance
therapy was completed in 15 (35%) patients. Complete remission
post induction therapy was achieved in 32 (75%) patients and in
the remaining 11 (25%) patients, 2 (4%) patients had early induc-
tion mortality (first seven days of induction), and 7 (16%) patients
had late induction mortality (after seven days of initiating induc-
tion therapy). ATRA syndrome was observed in 23 (53%) patients
and all the patients responded to steroids. Central Nervous system
(CNS) relapse was detected in 1(2%) patient and bone marrow
(BM) relapse was identified in 4 (9%) patients. Allogenic stem cell
transplant was performed in one (2%) patient and 2 (4%) patients
underwent autologous stem cell transplant. At last follow-up, 14
(32%) patients were dead, 9 (21%) deaths occurred during induc-
tion, 2 patients died during consolidation due to sepsis, and 3
died due to disease relapse. Treatment was abandoned in 8 (19%)
patients. The median duration of follow up was 39 months (range
0.5 - 116 months). Median EFS was 86 months. Five-year OS for all
patients was 70%, and for low-risk, intermediate-risk and high-risk
was 78%, 68% and 70% respectively.

Conclusions: Majority of mortality in APML occurs during the
induction phase, emphasizing the need of good supportive care.
The outcomes in our study are comparable to real-world data
from other centres.

Keyword: Acute Promyelocytic Leukemia, ATRA, ATO
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on survival in a phase 3 study of CPX-351
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Background: CPX-351 (Vyxeos®) is a dual-drug liposomal encap-
sulation of cytarabine and daunorubicin at a synergistic 5:1 molar
ratio. In a randomized, phase 3 study (NCT01696084) of CPX-351
vs 743 in patients (pts) aged 60-75 years with newly diagnosed,
high-risk/sAML, CPX-351 significantly improved median overall
survival (OS; 9.56 vs 5.95 mo; HR=0.69 [95% Cl: 0.52-0.90]; 1-sided



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

P=0.003), event-free survival (EFS; 2.53 vs 1.31 mo; HR=0.74 [95%
Cl: 0.58-0.96]; 2-sided P=0.021), and rates of complete remission
(CR; 37.3% vs 25.6%; 2-sided P=0.040) and CR or CR with incom-
plete platelet or neutrophil recovery (CR+CRi; 47.7% vs 33.3%;
2-sided P=0.016). The improved CR+CRi rate likely contributed to
a higher rate of pts undergoing hematopoietic cell transplanta-
tion (HCT) with CPX-351 (34.0% vs 25.0%; 2-sided P=0.098). HCT is
potentially curative, and the higher HCT rate with CPX-351 could
have impacted long-term survival. Exploratory analyses evaluated
survival in pts with HCT and used a time-dependent proportional
hazards model to adjust the impact of CPX-351 vs 743 treatment
on survival based on HCT status as a time-dependent covariate.

Methods: Pts were randomized 1:1 to receive up to 2 inductions
with CPX-351 (100 units/m’ [cytarabine 100 mg/m?’ + daunorubicin
44 mg/m’] on Days 1, 3,and 5 [2nd induction: Days 1 and 3]) or 7+3
(cytarabine 100 mg/m’/day continuously for 7 days [2nd induction:
5 days] + daunorubicin 60 mg/m? on Days 1-3 [2nd induction: Days
1-2]). Pts with CR/CRi could receive up to 2 consolidations with CPX-
351 (65 units/m?” [cytarabine 65 mg/m’ + daunorubicin 29 mg/m’] on
Days 1 and 3) or 5+2 (as in 2nd induction). Pts could receive HCT at
the discretion of their treating physician.

Result: A total of 309 pts were enrolled (CPX-351: n=153; 7+3:
n=156); baseline characteristics were balanced between arms. A
total of 52 (34.0%) pts in the CPX-351 arm and 39 (25.0%) in the
7+3 arm underwent HCT; most pts with HCT were aged 60-69
years (CPX-351: 69.2%; 7+3: 84.6%), had ECOG status <1 (CPX-351:
92.3%; 743: 94.9%), and were in CR (CPX-351: 57.7%; 7+3: 48.7%)
or CRi (CPX-351: 19.2%; 7+3: 12.8%). Median time to HCT from first
study dose was 114.5 days with CPX-351 and 113.0 days with 7+3.
Median OS landmarked from the date of HCT was longer with
CPX-351 vs 7+3 (not reached vs 10.25 mo; HR=0.46 [95% Cl: 0.24-
0.89]). When HCT was treated as a time-dependent covariate in
an exploratory analysis, the HRs remained strongly in favor of CPX-
3571 vs 7+3 for OS (0.71) and EFS (0.74; Table), suggesting CPX-351
treatment may be associated with prolonged OS and EFS regard-
less of HCT status.

The CPX-351 adverse event profile was generally consistent with
the known safety profile of 7+3. Grade 3-5 adverse events in >10%
of pts in the CPX-351 or 7+3 arms included febrile neutropenia
(68.0% vs 70.9%), pneumonia (19.6% vs 14.6%), and hypoxia (13.1%
vs 15.2%). Early mortality rates with CPX-351 vs 7+3, respectively,
were 5.9% vs 10.6% at Day 30 and 13.7% vs 21.2% at Day 60.

Conclusions: CPX-351 treatment was associated with significantly
longer median OS and EFS and higher rates of CR+CRiand HCT vs
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743 in older pts with newly diagnosed, high-risk/secondary AML.
While it is expected that HCT had a positive impact on survival in
this study, exploratory analyses that adjusted for HCT status over
time suggest CPX-351 treatment has a positive impact on OS and
EFS regardless of HCT status.

Keyword: Cytarabine, Daunorubicin, Event-Free Survival,
Hematopoietic Cell Transplantation, Liposomal, Overall Survival

Table. Impact of HCT vs on 05 and EFS
Factor level n (%) HR (95% cI]® |
05
Treatment arm

CPX-351 153 (49.5)

0.71 (0.54-0.92]

7+3 156 (50.5) ! )
HCT status

With HCT 91(29.4)

0.51 (0.35-0.75;

Without HCT 218 (70.6) ! }
EF5
Treatment arm

CP¥-351 153 (49.5)

743 156 (50.5) 0.7410.57-0.96)
HCT status

With HET 91 (29.4)

Without HCT 218 {70.6) QE2 104514
'Out of the total study population of 309 patients,
"The last factor level listed is the reference level for the associated HRs. The HRs are stratified by age
category and AML sub-type.
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Background: CPX-351 (Vyxeos®) is a dual-drug liposomal encap-
sulation of cytarabine and daunorubicin at a synergistic ratio. In a
randomized, phase 3 study (NCT01696084) of CPX-351 vs conven-
tional 7+3 cytarabine/daunorubicin in patients (pts) aged 60-75
years with newly diagnosed, high-risk/secondary AML, CPX-351
significantly improved overall survival (OS) and remission rates.
The WHO 2016 AML-MRC designation applies to AML pts with: 1)
history of myelodysplastic syndrome (MDS) or myelodysplastic/
myeloproliferative neoplasm, 2) MDS-related cytogenetic abnor-
mality, or 3) multilineage dysplasia in >50% of >2 cell lineages in
the absence of NPM1 or biallelic CEBPA mutations. Pts with AML-
MRC typically have poor outcomes to standard induction chemo-
therapy. An exploratory analysis of the phase 3 study compared
outcomes for CPX-351 vs 7+3 in pts who met the WHO 2008 AML-
MRC criteria.

Methods: Pts were randomized 1:1 to receive up to 2 inductions
with CPX-351 (100 units/m’ [cytarabine 100 mg/m? + daunorubi-
cin 44 mg/m? on Days 1, 3, and 5 [2nd induction: Days 1 and 3])
or 7+3 (cytarabine 100 mg/m?/day continuously for 7 days [2nd
induction: 5 days] + daunorubicin 60 mg/m’ on Days 1-3 [2nd
induction: Days 1-2]). Pts achieving complete remission (CR) or CR
with incomplete platelet or neutrophil recovery (CRi) could receive
up to 2 consolidations with CPX-351 (65 units/m” [cytarabine 65
mg/m’ + daunorubicin 29 mg/m?] on Days 1 and 3) or 5+2 (as in
2nd induction). Pts could receive hematopoietic cell transplanta-
tion (HCT) at the discretion of their physician.

Result: Of 309 enrolled pts, 246 met the AML-MRC criteria (CPX-351:
n=123; 743: n=123); 59.0% had antecedent MDS, 9.3% had anteced-
ent CMML, and 31.7% had de novo AML with MDS karyotype. Base-
line characteristics of AML-MRC pts were similar between treatment
arms (median age 68 years; 64.6% male; 11.0% with ECOG status of 2).
A 2nd induction cycle was received by 33.3% of AML-MRC pts in the
CPX-351 arm and 37.8% of pts in the 7+3 arm.

Among AML-MRC pts, median OS was longer with CPX-351 vs
7+3(9.07 vs 5.95 months; HR=0.70 [95% Cl: 0.53-0.93]). Within the
AML-MRC subgroup of pts, the CPX-351 arm had higher rates of
CR+CRI (48.0% vs 32.5%; OR=1.83 [95% Cl: 1.09-3.09]), CR (37.4%
vs 24.4%; OR=1.80 [95% Cl: 1.02-3.17]), and HCT (33.3% vs 24.4%;
OR=1.53 [95% ClI: 0.86-2.74]) vs 74+3. Among AML-MRC pts who
underwent HCT, median OS landmarked from the date of HCT
was longer with CPX-351 vs 7+3 (not reached vs 10.68 months;
HR=0.48 [95% Cl: 0.24-0.96]).

Early mortality rates with CPX-351 vs 7+3, respectively, were 4.9%
vs 89% at Day 30 and 13.8% vs 20.3% at Day 60 in AML-MRC pts.

The treatment-emergent adverse event (TEAE) profile of CPX-351
in AML-MRC pts was consistent with the overall study population
and generally comparable between treatment arms (Table). Three
AML-MRC pts discontinued treatment due to a TEAE (cardiac fail-
ure [CPX-351], cardiomyopathy [CPX-351], and ejection fraction
decreased [7+3]). Grade 5 TEAEs occurred in 8.9% vs 14.3% of
AML-MRC pts treated with CPX-351 vs 7+3, respectively; those oc-
curring in >1 ptin a treatment arm included sepsis (2.4% vs 0.8%),
disease progression (1.6% vs 3.4%), multi-organ failure (0.8% vs
1.79%), and respiratory failure (0.8% vs 1.7%).

Conclusions: In this subgroup analysis, CPX-351 improved OS and
remission rates vs 7+3 in older pts with AML-MRC, while maintain-
ing a similar safety profile.

Keyword: Cytarabine, Daunorubicin, Hematopoietic Cell
Transplantation, Liposomal, Overall Survival, Safety

Table. Summary of TEAEs
TEAES in 230% of pts
Febrile neutropenia 86 (69.9) B4 (70.6)
Nausea 62(50.4) 61(51.3)
Constipation 58(47.2) 54 (45.4)
Diarrhea 57 (46.3) 80 (67.2)
Peripheral edema 53(43.1) 61(51.3)
Fatigue 44 (35.8) 43(35.1)
Epistaxis 44 (35.8) 21(17.6)
Cough 43 (35.0) 25(21.0)
Headache 40 (32.5) 28(23.5)
Decreased appetite 38(309) 49 (41.2)
Grade 3 TEAES 110 (89.4) 107 (89.9)
Grade 4 TEAEs 26(211) 29(24.4)
Grade 5 TEAES 11(8.9) 17 (14.3)
During the treatment period 715.7) 11(9.2)
Serious TEAEs 53(43.1) 46(38.7)
Serious TEAEs in 22% of pts
Sepsis 8(6.5) 4(3.4)
Ejection fraction decreased 6 (4.9) 5(4.2)
Febrile neutropenia 5(4.1) 816.7)
Respiratory failure 5(4.1) 514.2)
Preumonia 4(3.3) 4(3.4)
Acute respiratory failure 4(33) 2(1.7)
Bacteremia 3(2.4) o
Disease progression 2(1.8) 4(3.4)
Hypoxia 1(0.8) 3(2.5)
Discentinuation due to a TEAE 2(1.6) 1(0.8}
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Background: Genetic mutations in acute myeloid leukemia (AML)
are important factor not only for diagnosis but for risk stratification
and target therapy. And mutation detection using next genera-
tion sequencing (NGS) provides broader knowledge about it. So,
we identify mutation profiling of AML cases by targeted next gen-
eration sequencing based on an experience of a tertiary hospital.

Methods: A total of 80 bone marrow aspirate or peripheral blood
samples from AML patients were tested for genetic mutation pro-
filing from February 2018 to November 2018. The patients included
39 of AML with recurrent genetic abnormalities, 31 of AML, not oth-
erwise specified, 7 of AML with myelodysplasia-related changes, 2
of secondary AML and 1 of concurrent AML and multiple myeloma.
Library preparation and target gene capture for NGS was performed
by HEMEaccuTest (NGeneBio, Seoul, Korea) with 123 gene panel. The
product was sequenced using MiSegReagent Kit v3 (300cycles) and
MiSegDx sequencer (llluming, San Diego, CA, USA).

Result: All of 80 AML cases were revealed to have mutation and
total count of the mutation was 675. Top five mutations were
observed in FLT3 (36.3%), TET2 (31.3%), DNMT3A (28.8%), RELN
(25.0%) and CEBPA (22.5%) genes. The average of co-occurrence
mutation per patient was 8.4 (range, 2-22). And variants of tier |
(strong clinical significance), tier Il (potential clinical significance)
and tier Ill (unknown clinical significance) per patient were 1.1
(range, 0-3), 1.3 (range, 0-5) and 6.1 (range, 1-19), respectively,
on average. Top three genes involved by tier | variants were FLT3
(25.0%), NPM1 (16.3%) and TP53 (15.0%) and that by tier Il were
TET2 (22.5%), DNMT3A (20.0%) and NRAS (15.0%). In the induction
failure group of de novo AML (n=23), top five mutations were
detected in TET2 (43.5%), TP53 (34.8%), DNMT3A (30.4%), FLT3
(30.4%) and NRAS (26.1%) genes.

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Conclusions: We identified genetic mutations with high prev-
alence using NGS in the AML patients and observed some of
the mutations are relatively more in the chemotherapy resistant
group. Also, we found frequently occurred mutations which have
clinically significant evidence. Therefore, detection of mutations
using targeted NGS could provide more insight into the prognosis
and therapeutic choice in the AML patients.

Keyword: Acute Myeloid Leukemia, Mutation Profiling, Next
Generation Sequencing
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Background: With increasing use of hypomethylating agent
(HMA) as a first line treatment in elderly AML patients, we also en-
counter a frequent situation of HMA failure. But, data specifically
addressing outcome after HVA failure in a homogeneous group
of AML is remain limited.

Methods: A total of 95 AML patients who were treated with
decitabine between Oct 2011 and Mar 2018 were retrospective-
ly reviewed. Patients who had completed at least one cycle of
decitabine for AML as a 1st line treatment, and stopped treatment
were included in this analysis. Definition of HMA failure includes
patients who failed HMA treatment due to no response (stable
disease or progressive disease), patients who lost response, pa-
tients who failed treatment due to toxicity regardless of response.

Result: The median age was 73 years (range, 63-86). According to
cytogenetics at the time of diagnosis (total, n=89), normal karyo-
type (NK) was most common accounting for 56.2% (n=50), and
intermediate risk karyotype other than NK (n=21, 23.6%), poor risk
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cytogenetics (n=14, 15.7%) and core-binding factor (CBF)-AML
(n=4, 4.5%) were followed. Among the patients with available
data for ELN risk stratification (total, n=80), favorable, intermediate
and adverse risk groups were comprised 22.5% (n=18), 52.5%
(n=40) and 25.0% (n=20), respectively. Before cessation of HMA
treatment, the patients received median 5 cycles of decitabine
(range, 1-36), and response rate among the patients with available
information (n=62) were 45.2% (responder: CR [n=11, 17.7%], CRi
[n=11, 17.7%)], CRp [n=4, 6.5%)], PR [n=2, 3.2%)]; non-responder:
SD [n=26, 41.9%], PD [n=8, 12.9%]). With regard to the reason for
HMA cessation, intolerance was most common (n=39, 47.6%), and
loss or response (n=25, 30.5%) and lack of response (n=18, 22.0%)
came next. After completion of last HMA cycle, 36 patients (37.9%)
were died, 15 patients (15.8%) were lost to follow up, 22 patients
(23.2%) received best supportive care (BSC), and 22 patients
(23.2%) received chemotherapy. The median overall survival (OS)
after HMA failure was 2.8 months (95% confidence interval, 2.1-3.5
months), and it was not differed by response to HMA (responder
vs non-responder, p=0.1181), reason for HVIA cessation (loss or
response vs lack of response, p=0.7318), and further treatment
(chemotherapy vs BSC, p=0.1212). NPM1 mutated patients were
more likely to survive longer than non-mutated patients after
HMA failure (median 8.6 months vs 2.0 months, p=0.0253). Overall,
8-week mortality after HMA failure was estimated to 21.7% (18 out
of 83 with available information).

Conclusions: The prognosis after HVA failure in AML patients was
dismal. Efforts focus on the prevention of resistance to HMA and
enhancing therapeutic efficacy of front-line HMA based therapy is
necessarily needed.

Keyword: AML, HMA Failure, Outcome
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Background: Stemphol (STP), a natural dialky!l resorcinol, is a
phytotoxin extracted from Stemphylium globuliferum and was

also described as a self-inhibitor in Pleospora herbarum. Despite its
significant bioactivity, so far, the anti-tumor potential of STP was never
investigated. Since the interplay between different cell death and
cell stress modalities became an attractive pharmacological target,
for this study, we investigated the cytotoxic effect of STP on Ca2+
homeostasis. We demonstrate for the first time in vivo and in vitro
anticancer potential of STP. From a mechanistic point of view, we used
a multi-parametric approach to document how a Ca2+ flux from ER
to cytosol eventually culminating in mitochondrial Ca2+ overload
triggers non-canonical cell death via mPTP opening.

Methods: To evaluate the anticancer potential of STP, we used
U-937, HL-60, and THP-1 (AML cell lines), A549 (lung cancer cell
line), and MCF-7 (breast cancer cells line). To analyze STP-induced
calcium regulation, we used EGTA (extracellular calcium inhibitor),
TSG (SERCA inhibitor), 2-APB (IP3R inhibitor) and dantrolene (RyR
inhibitor) were used as specific calcium channel inhibitors. For the
translational potential of STP in human leukemia patients, we as-
sessed the effect of STP on 3D tumor formation by using zebrafish
xenograft with AML patient cells.

Result: Stemphol inhibited viability, proliferation and colony for-
mation capacity of three human AML cells (U-937, HL-60, and THP-
1) and showed a similar range of IC50 for all four leukemia cells (K-
562, Jurkat, RAJI, and U-937) at each time point. We demonstrated
that STP significantly inhibited the tumor-forming ability of U-937
at 30 uM of STP by using a zebrafish xenograft approach thus
validating in cellulo results. Moreover, we concluded that STP fa-
cilitated Ca2+ release from ER to cytosol essentially through IP3R
in AML cells. We next showed that STP could undergo a direct
interaction with SERCA triggering Ca2+ release. Based on docking
simulation, STP was located at the same site as TSG on SERCA with
the binding energy of -6.0 kcal/mol then we suggest that STP acts
as a SERCA inhibitor comparable to thapsigargin (TSG). In addi-
tion to its effect on SERCA, we concluded here that STP induced
a ROS-independent type of mPTP opening-dependent necrosis
by facilitating Ca2+ transfer from ER and cytosol to mitochondria,
essentially through IP3R and MCU. Moreover, considering the
immunogenic potential of Ca2+ reduction in the endoplasmic
reticulum, we also validated that STP can trigger HMGB1 release in
3 out of 4 patients tested so far, further increasing the translational
potential of STP

Conclusions: Stemphol (STP) is a novel phytotoxin triggering
mixed apoptotic and non-apoptotic necrotic-like cell death in hu-
man acute myeloid leukemia (AML). Use of several chemical inhib-
itors highlighted that STP-induced non-canonical programmed
cell death was Ca2+-dependent but independent of caspases,
poly (ADP-ribose) polymerase-1, cathepsin, or calpains. Similar to
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TSG, STP led to increased cytosolic Ca2+ levels, and computational
docking confirmed binding of STP within the TSG binding pocket
of the sarco/endoplasmic reticulum (ER) Ca2+-ATPase (SERCA).
Finally, we observed that STP-induced necrosis is dependent
on mitochondrial permeability transition pore (mPTP) opening.
Importantly, the immunogenic translational potential of STP was
validated by HMGB1 release of STP-treated AML patient cells. STP
reduced colony and in vivo tumor-forming potential and impaired
the development of AML patient-derived xenografts in zebrafish.

Keyword: Calcium, Caspase-Independent Apoptosis, Programmed
Necrosis, Leukemia
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Background: Precision oncology using next generation sequenc-
ing (NGS) is essential in current diagnosis and treatment. In the
clinical field in hematology, the usage of NGS tests is increasing
greatly till now. As such, we evaluated the performance of the lon
Torrent OncomineTM Myeloid Research Assay (Thermo Fisher Sci-
entific, Waltham, MA, USA) primarily in bone marrow and whole
blood. Especially, we evaluated the sequencing performance of
the platform using in house developed software.

Methods: A total of 104 tests was performed using the Oncomi-
neTM Myeloid Research Assay by collecting samples with somatic
mutations, including single nucleotide variation (SNV), short in-
sertion/deletion (INDEL, <20bp), and long INDEL (21bp - 61bp),
which were confirmed by Sanger sequencing or other methods.
The number of evaluated variants were 62. To evaluate clinical
performance, the sensitivity, positive predictive value (PPV), preci-
sion of variant allele frequency and limit of detection (LOD) were
analyzed. A probit analysis was performed for LOD. In addition,
a rigorous coverage analysis by position for each exon was per-
formed using in house developed software.
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Result: The sensitivity and PPV for SNV, short INDEL, and long
INDEL were 100% / 100% (N=36), 100% / 100% (N=18), and 100%
/ 100% (N=8), respectively. As for the precision of variant allele
frequency, a reasonable performance within 15% of the coeffi-
cients of variation was showed, except in the long INDEL. LODs
with 95% probability for SNVs, short INDELs, and long INDELs were
2.3%, 2.5%, and 1.1%, respectively. We found that the reason for
good LOD values in INDEL detection is that the target region for
INDELs were covered with very high coverage more than 3000X.
In coverage analysis by in-house developed software, most exons
were well-covered in base pair level, with minimal deterioration of
coverage, except for three exons that seemed to be clinically non-
significant.

Conclusions: OncomineTM Myeloid Research Assay showed
good performance in detecting somatic mutations of clinical
specimens. The platform also provided user friendly interface and
pipeline in experiment and informatics.

Design for aasay valdation
Abbrevations: MU maed circal samoles: G129, cincal samgle with numiber, 1 1o 28 S5V, sngle nucleotde.
vanaien; INDEL. ieaartion and deieton
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leukemia patients with NPM1wt and
FLT3-ITD negative group

Ju-Hyung Kim"?, Jungmin Lee"’, Ji-Yeon Ham”’, Jang Soo Suh””,
Joon-Ho Moon*"# Sang Kyun Sohn""?

" Hematology/Oncology, Kyungpook National University Hospital, Korea
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Background: One of the most potent prognostic factors affecting
outcomes in AML is the presence of cytogenetic and molecular
markers which can guide the selection of post-remission ther-
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apies. Recently, favorable outcomes of NPM1wt/FLT3-ITDneg/
non-CEBPAdm group after allogeneic hematopoietic cell trans-
plantation (allo-HCT) have been reported, that is similar to those
of favorable risk by the ELN risk classification. However, the role of
allo-HCT compared to consolidation chemotherapy has not yet
been elucidated.

Methods: The data of 88 patients who were diagnosed with AML
and received intensive induction therapy from 2015 March to
2017 July were included in the current study. To address the time
dependence of the allo-HCT, the Simon and Makuch method was
used in the graphical representation and the Mantel-Byar test and
Andersen and Gill methods for identifying risk factors for long-
term survival.

Result: Median age of the patients were 53 years (range 21-69),
and 49 patients (56%) were male. NPM1 mutation was detected in
14 patients (16%), and FLT3-ITD were none, low, and high ratio in
69 patients (78%), 9 (10%), and 10 (12%), respectively. The ELN risk
classification divided the patients into favorable, intermediate, and
adverse risk group in 31 patients (35%), 38 (43%), and 19 (22%),
respectively. NPNT and FLT3-ITD both negative group included
29 patients (33%). Allo-HCT was performed in 48 patients (55%).
Overall, complete response (CR) after induction therapy achieved
in 63 patients (72%), and 7 patients (8%) were primary refractory
disease. CR rates did not differ between NPM1wt/FLT3-ITD neg-
ative group (n=17/29, 58.6%) and other intermediate risk group
(n=6/9, 66.7%; p=0.967). With median follow-up duration of 12.9
months (range 1.3-39.0 months), one-year OS rate were 100%,
83.5+6.9%, 56.1+12.8% in favorable, intermediate, and adverse
risk group (p < 0.001). Among intermediate risk group, OS rate of
NPM1wt/FLT3-ITD negative group was similar to other intermedi-
ate risk (p=0.403). Allo-HCT was performed in 11 patients of NP-
M1wt/FLT3-ITD negative group. One-year OS rates did not differ
between NPM1wt/FLT3-ITD negative and other intermediate risk
(Mantel-Byar test p=0.622). In the multivariate analysis, ELN risk
group was identified as the only risk factor for OS (HR 2.76, 95% Cl
1.51-5.02, p<0.001). Allo-HCT was not an independent favorable
factor for OS in NPM1wt/FLT3-ITD negative group (HR 047, 95% Cl
0.09-247,p=0.372).

Conclusions: NPM1wt/FLT3-ITD negative group showed similar
CR and OS rates compared to other ELN intermediate group. Al-
lo-HCT did not improve the OS rate of this group. Therefore, the
implication of allo-HCT to this group needs to be carefully consid-
ered considering other high risk factors.

Keyword: Acute Myeloid Leukemia, Allogeneic Hematopoietic Cell
Transplantation, ELN Risk Group, NPM1 Mutation, FLT3-TD Mutation
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Background: AML patients with complex chromosomal abnor-
malities constitute 10-12% of all AML patients. Conventional
cytogenetic analysis of these patients shows uncertainties such as
additional material of unknown origin and marker chromosomes,
which can be originated from gene amplification or chromothrip-
sis, a catastrophic genomic event. We investigated the frequency
and characteristics of gene amplification and chromothripsis in
AML patients with complex chromosomal abnormalities using
array comparative genomic hybridization (CGH) and fluorescence
in situ hybridization (FISH) analysis.

Methods: We investigated a total of 17 patients who were diag-
nosed as AML with complex chromosomal abnormalities from Jan
2015 to June 2017 in Asan Medical Center. The abnormal clones
with complex chromosomal abnormalities were more than 30%
of the total analyzed cells. The conventional cytogenetic analysis
was performed by G-banding technique after 24/48 hours culture
of BM cells. The array CGH analysis was performed by SurePrint
G3 Human CGH 180K microarray (Agilent Technologies, USA) with
DNA samples extracted from BM cells at diagnosis. FISH was per-
formed using bacterial artificial chromosome (BAC) clones located
within amplified regions.

Result: The male proportion of the patients was 65% and the me-
dian age at diagnosis was 63 years (range 18-83 years). Complex
chromosomal abnormalities of the patients showed a median of 8
(2-22) chromosomal abnormalities with median of 2 (0-4) marker
chromosomes. 9 patients had hypodiploid clones, 3 patients had
pseudodiploid clones, and 5 patients had hyperdiploid clones.
From the array CGH analysis, the median number of copy num-
ber alterations was 9 (1-25). Copy number loss was frequently
observed in 3p, 59, 7q, 12p, 15q, 17p, and 18q regions and copy
number gain in 1 and 21q regions. 65% of the total patients had
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gene amplification and 53% had chromothripsis. All patients with
chromothripsis also had gene amplification. Gene amplification
was frequently observed in 21qg regions. Chromothripsis was fre-
quently observed in 3p, 3q and 21q regions. FISH analysis using
BAC clone probes identified that the marker chromosomes had
amplified oncogenes such as DAXX on 6p21.32, GPC5 on 13931.3,
UBE3A on 15g11.2, and ERG on 21g22.2. The patients with gene
amplification and chromothripsis of 21q region showed tendency
of shorter overall survival compared to the other patients (44+3.1
vs.6.941.3 months, p=0.267).

Conclusions: Uncertainties of G-banding including marker chro-
mosomes in AML with complex chromosomal abnormalities can
be originated from the amplification or rearrangement of chro-
mosomal segments with oncogenic potentials. Chromothripsis
may contribute to the tumorigenesis from multiple rearrange-
ments of chromosomal segments. Array CGH analysis is useful to
investigate the origin of marker chromosomes and supplement
the limitation of conventional cytogenetic analysis in patients
with complex chromosomal abnormalities. Gene amplification
and chromothripsis detected by array CGH can be applied to ther-
apeutic target and prognostic investigation of AML with complex
chromosomal abnormalities.

Keyword: Gene Ampilification, Chromothripsis, Acute Myeloid
Leukemia, Complex Chromosomal Abnormalities
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Background: Acute myeloid leukemia (AML) and myelodysplastic
syndrome (MDS) are characterized by varying biological and clini-
cal heterogeneity. The ability of next-generation sequencing (NGS)
to perform massively parallel sequencing has made high through-
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put and multiplexed sequencing of specific panels of gene. The
aim of this study is to evaluate the diagnostic and clinical value of
hematological malignancy panel as a diagnostic tool for patients
with AML and MDS.

Methods: A total of 150 patients (99 AML and 51 MDS) having
results of NGS between January 2018 and November 2018 were
included in this study. We used hematologic malignancy panel
(total 141 genes). Non-synonymous mutations and insertion and
deletion mutations with variant allele frequencies (VAF) >5% and
with Tier | to Il were considered as oncogenic variants. FLT3 inter-
nal tandem duplication (ITD) was confirmed by fragment analysis
followed by Sanger sequencing.

Result: In AML, there was an average 3.1 mutation per case. And
93 of 99 (93.9%) cases showed at least one mutation. The most
common mutated genes was FLT3 (18.2% of AML cases) followed
by TET2 (15.2%), NPM1 (14.1%) and DNMT3A (11.1%). The frequen-
cy of mutations was lowest in patients with AML with recurrent
genetic abnormalities (RGA) (average n=2.8) compared to other
WHO subtypes (MDS; 3.2, NOS; 3.8). In terms of the functional
groups, mutations in activated signaling genes were most fre-
quent (21.7% of all mutations), followed by myeloid transcription
factor genes (16.5%) and DNA methylation-related genes (14.2%).
Tier I mutations were occurred in 58.6% of AML cases, Tier Il muta-
tions were 51.5% and Tier Il mutations were 62.6%. The subclonal
mutations accounted for 23.6% of total mutations, among which
NRAS and NPM1 mutation was most frequent and TP53 mutation
had the lowest VAF value (average 6.1%). In AML with RGA, the
subclonal mutations were frequently observed, accounting for
30.6% of cases for AML with RGA. In MDS, the average number of
mutations per case was 2.6 and average VAF was 36.2%. The most
frequently mutated genes in MDS were TET2 (25.5% of MDS cases)
and DNMT3A, SRSF2 and TP53 (19.6%).

Conclusions: Hematologic malignancy targeted NGS is suitable
for the routine diagnostic approach of AML and MDS allowing for
an improved diagnosis, subclassification, prognosis and therapeu-
tic implication. And this study will help establish guideline for NGS
in hematologic malignancy.

Keyword: Next Generation Sequencing, Acute Myeloid Leukemia,
Myelodysplastic Syndrome
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Background: The revised 2016 World Health Organization (WHO)
classification of acute myeloid leukemia (AML) incorporates
clinically relevant pathologic findings into the revised diagnostic
criteria. The changes may lead to differences between the 2008
and 2016 classifications. In this study, we classify AML cases of our
institution according to the 2008 and 2016 WHO systems, respec-
tively, and analyze the characteristics of the discrepant cases.

Methods: The bone marrow (BM) archive of our institution was
searched for AML patients between 2009 and 2018. We reviewed
patient data for WHO classification systems such as karyotype,
bone marrow morphology, prior history of myelodysplastic syn-
drome (MDS) or cytotoxic chemotherapy, and mutational status
(NPM1, CEBPA and RUNXT1). Of the 1,196 patients with AML, 10 pa-
tients were excluded due to the absence of a karyotype or failure
to acquire metaphase cells. Thus, a total of 1,186 applicable cases
were reviewed. We divided patients into six categories based on
the WHO classification; recurrent genetic abnormalities (RGA), my-
elodysplasia-related changes (MRQ), therapy-related AML (t-AML),
not otherwise specified (NOS), AML associated with Down syn-
drome (DS), and not determined (ND).

Result: According to the 2008 system, the cases consisted of
583 (49.2%) RGAs, 305 (25.7%) MRCs, 219 (18.5%) NOSs, 25 (2.1%)
t-AMLs, 4 (0.3%) DSs, and 50 (4.2%) NDs. According the 2016 sys-
tem, they consisted of 586 (49.4%) RGAs, 275 (23.2%) MRCs, 108
(9.19%) NOSs, 24 (2.0%) t-AMLs, 4 (0.3%) DSs, 164 (13.8%) NDs, and
25 (2.19%) MDSs. The ND category was due to the incomplete mu-
tation data, and the MDS category in 2016 system reflected the
reclassification of erythroleukemia to MDS, where blast is less than
20% of total nucleated BM cells. The diagnostic concordance rate
between the 2008 and 2016 systems was 83.2%. In the discrep-
ant cases (n=199, 16.8%), apart from 115 ND cases that occurred
because there was no RUNXT mutation data, the NOS to RGA
group (n=28) was the most common; AML with mutated RUNX1
(n=25) and de novo AML with BCR-ABL1 (n=3). The MRC to MDS
was second most common group (n=21), followed by the RGA to
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NOS group resulted from AML with CEBPAsingle/NPM1wild-type/
RUNX1wild-type (n=17) and the MRC to RGA group (n=9) result-
ed from AML with CEBPAbiallelic/isolated del(9q) (n=5), de novo
AML with BCR-ABLT (n=3), and AML with mutated NPM1/isolated
del(99) (n=1). The miscellaneous groups included the RGA to
MRC (n=3), RGA to MDS (n=2), MRC to NOS (n=1), NOS to MDS
(n=1), -AML to t-MDS (n=1), and ND to RGA (n=1). According to
the 2016 system, which provided more refined criteria for AML
with gene mutations than 2008 system, AML harboring NPM1
mutation (n=157) were classified as 150 RGAs (95.5%), 5 MRCs
(3.2%) and 2 MDSs (1.3%). AML harboring CEBPAbiallelic (n=52)
were classified as 47 RGAs (90.4%) and 5 MRCs (9.6%). In addition,
AML harboring RUNX1 mutation (n=38) were classified as 26 RGAs
(68.4%), 9 MRCs (23.7%) and 3 NDs (7.9%).

Conclusions: Current study shows that about 17% of the AML
classified according to the previous 2008 system is reclassified as
the new category according to the revised 2016 system, and the
classification discrepancy pattern reflects the removal of some
characteristics as well as the addition of new subtype from 2008 to
2016 system. In addition, we identified AML with mutated NPM1 is
more homogeneous than AML with CEBPAbiallelic and AML with
mutated RUNXT in the 2016 system.

Keyword: Acute Myeloid Leukemia, WHO 2008, WHO 2016,
Reclassification

PP-032

Predictive role of geriatric assessment
for early events in elderly AML fit for
intensive chemotherapy; Interim data
of a prospective cohort study

Gi June Min', Byung Sik Cho*', Seug Yun Yoon', Silvia Park',
Seung-Ah Yahng’, Young-Woo Jeon', Seung-Hwan Shin’, Jae-
Ho Yoon', Sung-Eun Lee', Ki-Seong Eom', Yoo-Jin Kim', Seok
Lee', Heeje Kim', Chang-Ki Min', Seok-Goo Cho', Dong-Wook
Kim', Jong Wook Lee'

' Department of Hematology, Seoul St. Mary’s Hematology Hospital, Korea
* Department of Hematology, Incheon St Mary's Hospital, Korea

? Department of Hematology, Yeouido St. Mary's Hospital, Korea

Background: Geriatric assessment (GA) typically refers to a multi-
dimensional assessment designed to evaluate an older person's
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functional ability, physical health, cognition, psychological health,
and social support. There is a significant heterogeneity in terms
of their underlying health and resilience to the burden of disease
and treatments in elderly AML (eAML). To date, a few have evaluat-
ed the predictive value of GA among newly diagnosed eAML.

Methods: This is a prospective cohort study to investigate the
predictive roles of each domain of GA to discriminate vulnerable
patients in eAML fit for intensive chemotherapy. Between No-
vember 2016 and October 2018, we enrolled newly diagnosed
eAML patients aged >60 years considered fit for intensive chemo-
therapy, who had adequate performances (ECOG 0-2) and organ
functions. All the enrolled patients were administered various
questionnaires for an initial assessment and functional evaluation
including social support (OARS), nutrition (MNA), psychological
function (MMSE-KC, SGDS-K, PHQ-9, NCCN distress thermometer,
Montgomery—Asberg Depression Rating Scale, and KNU-DESC),
and physical function (SPPB, hand grip strength, professional ENT,
and Ophthalmologic evaluation).

Result: Fifty-four patients were enrolled, in whom the mean age
was 65 years (range: 60-74), 61% were males, and 9% and 22%
of patients had on ECOG score of >2 and HCT-CT score of >3,
respectively. Baseline GA evaluation conducted using MMSE-
KC, an assessment tool that reflects the patient’s cognition and
psychological function, revealed impairment in 33% of patients.
Impairments in physical performance status were detected in 30%
via K-IADL scale and in 28% patients via SPPB scale.

All enrolled patients were treated with intensive chemotherapy,
and 52% achieved first complete remission (CR1). Two patients
experienced early death within 60 days (4%). During induction
chemotherapy, the median recovery period for neutrophil and
platelet counts was 27 (range, 24-29) and 31 (range, 28-36)
days, respectively. No GA domains were associated with each re-
sponse to chemotherapy and recovery of neutrophil and platelet
counts. The median hospitalization days were 31.5 days (range,
21.0-104.0). Grade lIl-IV infection, hepatopathy, and acute kidney
injury developed in 69%, 35%, and 19% of patients, respectively.
Patients with impairments in cognitive and physical function de-
tected by MMSE and SPPB scales, respectively, exhibited a higher
tendency to occur grade 3-4 infection (MMSE, 61% vs. 83%; SPPB,
61% vs. 80%) and acute renal failure (MMSE, 14% vs. 28%; SPPB, 9%
vs. 27%). Patients with impairments in physical function by K-IADL
and PTA and cognitive function by MMSE were prone to have
grade IlI-V hepatotoxicity (K-IADL, 29% vs. 50%; PTA, 32% vs. 75%;,
MMSE, 28% vs. 50%). Of various domains, MMSE (33%) was signifi-
cantly associated with prolonged hospitalization period (32.9+1.3
vs.44.945.1, p=0.033).
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Conclusions: Our data demonstrate that significant proportion of
eAML fit for intensive chemotherapy based on performance status
and comorbidity had physical, nutritional, and cognitive impairments
by initial GA assessments. These interim data focusing on early events
suggest that impaired physical and/or cognitive functions may be
associated with tolerance to intensive chemotherapy. This ongoing
prospective study will enroll more eAML patients and further follow
up currently enrolled patients, which will give us invaluable data
about the association of each GA domain with early events related
with tolerance to chemotherapy but also survival outcomes.

Keyword: Acute Myeloid Leukemia, Geriatric Assessment, Elderly
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Background: Hypomethylating agent (HMA) is the main drug
for myelodysplastic syndrome (MDS) regardless of performing
allogeneic hematopoietic cell transplantation (HCT). Current rec-
ommendation is continuing HVA as long as possible unless pro-
gressive disease. Evidence of clinical benefit of stable disease (SD)
after HMA, however, is not clear. We retrospectively investigated
the clinical role of SD after HMA in MDS.
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Methods: Data were collected retrospectively. Diseases were
classified according to WHO 2008 classification and chronic myel-
omonocytic leukemia was excluded in this analysis. Response was
evaluated by IWG response criteria and categorized into 4 best
response groups (CR/mCR/PR vs. HI vs. SD vs. PD/NE). Overall sur-
vival (OS) was calculated from start date of HMA. Survival benefit
was evaluated using OS in various subgroups using log rank test
and 5-year survival rate (5YSR) by Kaplan-Meier method.

Result: Total 699 MDS patients were collected retrospectively in 10 hos-
pitals of Korea. Among them, 449 patients had received HMA for MDS by
WHO 2006 classification. Finally, 449 patients were included in this analysis.
Male was dominant (n=279, 62.1%). Median age was 65 (range, 15-83).
Median Duration of HMA was 4.6 (range, 0-63.4) months. WHO 2008
subtype was RCUD in 75 (16.79%), RARS in 6 (1.3%), RCMD in 148 (33.0%),
RAEB-11in 93 (20.7%), RAEB-2in 115 (256%), del(50) in 3 (0.7%) and MDS-U
in 9 (2.0%) patients. Best responses were CR/mCR/PRin 99 (22.0%), HIin 91
(203%),SDin 185 (41.2%) and PD/NE in 74 (16.5%) patients. HCT was per-
formed 11/99 (16.7%) in CR/mCR/PR, 9/91 (136%) in HI, 37/185 (20.0%)
in SD and 9/74 (12.2%) patients in PD/NE. The median survival after HMA
were 24.7 (95% (I, 216-279) in CR/mCR/PR, 285 (95% C, 21.0-36.0) in H|,
204 (138-27.0)in SDand 6.7 (95% C,4.0-94) months in PD/NE (p<0.001).
The 5YSR of CR/mCR/PR, HI, SD and PD/NE were 13.7%, 23.7%, 349% and
2.9%, respectively. Median AMLfree survival was 235 (95% Cl, 185-286)
in CR/MCR/PR, 266 (95% C, 174-358) in HI, 20.1 (95% Cl, 14.1-26.2) in SD
and 4.1 (95% Cl, 2.1-6.1) months in PD/NE (p<0.001). Median time to HCT
or death was 235 (95% Cl, 193-27.8) in CR/mCR/PR, 229 (95% Cl, 166-
29.1)in HI, 130 (98-163) in SD and 5.8 (95% (I, 3.7-80) months in PD/NE
(p<0001).

Conclusions: SD after HMA in MDS showed clear survival benefit
over PD or NE through all clinical subgroups. This finding supports
the continuous HMA therapy and consider HCT even if there is no
clear response.

Keyword: Myelodysplastic Syndrome, Hypomethylating Agents,
Stable Disease
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Background: Myelodysplastic syndrome (MDS) are a heteroge-
neous group characterized by dysplastic growth of hematopoietic
progenitors, ineffective hematopoiesis, peripheral cytopenia and
the risk of transformation to acute myeloid leukemia. The hy-
pometylating agents (HMAS) such as azacitidine and decitabine,
has been integrated into the standard of therapeutic option in
MDS for last decade. Peripheral cytopenia is considered as an
indicator of the severity of ineffective hematopoiesis. Automatic
report of complete blood count (CBC) includes a variety of infor-
mation on red blood cells (RBC) and platelet (PLT) including the
mean volume of RBC and PLT and the range of RBC and PLT vol-
ume, whereas, While white blood cell (WBC) count mainly reports
the proportions of different subsets of WBC. The purpose of this
study was to evaluate dyserythropoiesis and dysmegakaryopoie-
sis in MDS by analysing RBC and PLT indices of CBC and correlate
with survival outcomes.

Methods: We retrospectively reviewed 30 consecutive patients
who received decitabine or azacitidine as the treatment of MDS
between 2010 and 2018 at Hanyang University Seoul Hospital,
Seoul, Korea. The Kaplan-Meier method was used for overall sur-
vival (OS). The Spearman’s rho was used to assess the correlation
between OS, RBC and PLT incides.

Result: Median age of at the diagnosis of MDS was 66 years (range,
25-82 years). Nineteen patients (57%) of 30 were male. Nineteen
patients (57%) were treated with azacitidine, while 11 (37%) with
decitabine. The IPSS risk group included 2 (7%) in Low, 21 (70%)
in Intermediate-l, 4 (13%) in Intermediate-2, and 3 (10%) in High
risk group. The IPSS-R categorized 8 (27%) into Low, 7 (23%) into
Intermediate, 8 (27%) into High, and 7 (23%) patients into Very
High risk group. OS of 30 patients was median 2.7 years (95%
confidence interval (Cl), 1.0-4.0 years). Twenty-four patients (80%)
of 30 commenced HMA at the time of diagnosis of MDS, while 8
patients (20%) first put on watchful waiting strategy or received
supportive care including transfusion and erythropoietin-stimu-
lating agents until disease progression or worsening of cytopenia
(median time to start HMA 17 months, range 4-108 months).
Mean value of hemoglobin (Hb) was 7.5 g/dL(+2.0) and PLT count
was 74 x 10A9/L(£55 x 1019). The mean values of RBC and PLT
indices were MCV (mean corpuscular volume) 98.6 fL (+19.6),
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MCH (mean corpuscular hemoglobin) 33.5 pg (+4.1), MCHC
(mean corpuscular hemoglobin concentration) 32.9g/dL (+1.6),
RDW (RBC distribution width) 17.6% (+3.7), PCT (plateletcrit) 0.02%
(+0.04), MPV (mean platelet volume) 10.9fL (+1.4), PDW (platelet
distribution width) 13.4% (+4.1), and PLCR (platelet large cell ratio)
31.5% (+9.5). None of RBC or PLT indices was correlated with Hb
concentration and PLT count. MCH showed the correlation with
RBC and PLT indices, widely; strong correlation with MCV (0=0.754,
P<0.0001), MPV (0=0.629, p=0.003), and PLCR (p=0.581, p=0.009);
weak correlation with MCHC (p=0.440, p=0.015), RDW (p=-0.367,
p=046), and PDW (p=0.502, p=0.24). PDW was strongly correlated
with MPV (0=0.848, p<0.0001) and PLCR (0=0.893, p<0.0001). OS
from the diagnosis of MDS showed weak correlation with MCV
(0=0.364, p=0.048) and RDW (0=-0.365, p=0.047).

Conclusions: The RBC and PLT indices were not associated with
the value of Hb and PLT count, of which severity has been the part
of prognostic models such as IPSS and IPSS-R. However, it seems
that MCV and RDW reflect dyserythropoiesis, although PLT indices
failed to demonstrate the correlation with dysmegakaryopoiesis.

Keyword: Myelodysplasstic Syndrome, MCV, RDW
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Background: Monocytosis can be present in various conditions
including malignancy, infection and inflammations. However, the
morphology of monocytes cannot differentiate those from the
hematologic malignancies or reactive conditions and no specific
molecular changes are present in chronic myelomonocytic leu-
kemia (CMML). Classical monocytes (CD14+/CD16—) have been
suggested to be increased in the peripheral blood (PB) of CMML.
Thus, we have evaluated whether monocyte subsets are useful in
screening CMML in PB of patients with monocytosis.

Methods: Six color multiparametric flow cytometry including CD2,
(D14, (D24, CD16, CD56, CD45 antibodies (BD Biosciences, San Jose,
CA, USA) were performed. In total, 300,000 events were acquired and
serial gating to exclude T cells, natural killer cells, granulocytes were
performed. Monocytes were allocated into classical monocytes (MO1,
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CD14+CD16-), intermediate monocytes (MO2, CD14+/CD16+), or
nonclassical monocytes (MO3, CD14low/CD16+) and the percent-
ages in each monocyte subsets were assessed. The sensitivity and
specificity were calculated with the cutoff value of MO1 suggested
by Selimoglu-Buet et al. The cutoff value adjusted with highest area
under the curve was recalculated.

Result: Monocyte subsets were performed in 30 samples includ-
ing CMML (n = 4), other monocytosis (n = 11) and normal controls
without monocytosis (n = 15). Sensitivity, specificity using the
previously reported cutoff yielded, 100% and 73.1%, respectively.
Adjusting the cutoff to 95.4% for MO1 yielded an increase of spec-
ificity to 76.9%. None of the normal controls showed MO1 >954%.
However, few patients with monocytosis showed increase of
MO1% and some of the patients had long history of monocytosis
with other malignancy requiring further workup of CMML.

Conclusions: Monocyte subset analysis maybe useful in screen-
ing patients with monocytosis to differentiate CMML from other
conditions. However, depending on the antibodies and the gating
algorithms used, the cutoff value should be verified in each labo-
ratory. Further evaluation including more CMML and other mono-
Cytosis patients are necessary.

Keyword: Chronic Myelomonocytic Leukemia, Monocyte Subset,
Classical Monocytes, Flow Cytometry
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Polymorphism of TPMT and ITPA and
their adverse effects of chemotherapy
for acute lymphoblastic leukemia chil-
dren in Bangladesh
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Background: The pharmacogenetics approach reduces the toxicity
and increases safety of chemotherapy. 6-mercaptopurin (6-MP) me-
tabolizing enzymes such as thiopurine S-methyltransferase (TPMT)
and inosine triphosphate pyrophosphatase (ITPA) contribute to
variables responses including adverse effects among patients treat-
ed with 6-MP for leukemia. But until now, there is no study among
Bangladeshi population related to TPMT and [TPA polymorphism
and their adverse effects on chemotherapy treatment. Therefore, this
study was aimed to identify the distribution of TPMT and ITPA poly-
morphisms among Bangladeshi children and their association with
the adverse effects of 6-MP which is used for maintenance therapy in
acute lymphoblastic leukemia (ALL) patients.

Methods: This was a retrospective study conducted in two tertiary
level hospitals in Dhaka city, central part of Bangladesh. We re-
cruited 75 patients diagnosed with acute lymphoblastic leukemia
(ALL) and 75 volunteers with minor illnesses. Genetic DNA was
extracted from 0.2 ml peripheral blood of the patients on mainte-
nance therapy and volunteers using the Genomic DNA Isolation
Kit (QiAamp DNA Blood Mini Kit: Qiagen, Vealo, The Netherlands)
following the instructions from the manufacturer. Polymorphisms
of TPMT*3C (c.719A>G, rs1142345), TPMT*2 (c.238G>C, rs1800462),
TPMT*3B (c.460G>A, rs1800460), and ITPAC.94C>A (rs1127354)
were genotyped using the TagMan Assay-on-Demand SNP Typing
System (Applied Bio Systems, Foster City, CA, USA) following the
manufacturer’s instructions. PCR was performed on a 384-well
format with 3ng of each DNA, and automatic allele calling was
performed using ABI PRISM 7900HT data collection and analysis
software, version 2.2.2 (Applied Biosystems).

Result: Age of the ALL patients and volunteers were 5 + 2.5 years
(mean + SD) and 3.1 + 1.6 years (mean + SD) respectively. The fre-
quency of TPMT#*3B, TPMT*3C and ITPA polymorphisms among
volunteers was 0.006, 0.020, and 0.093, respectively, and that of TP-
MT*3C and ITPA polymorphisms among ALL patients was 0010 and
0.153, respectively. ALL patients with the TPMT*3C variant developed
leucopenia (P=0.037), neutropenia (P=0.017), and thrombocytope-
nia (P=0.008). Those with the ITPA variant developed fever (OR=6.9,
95%(C1=1-99-23-91), neutropenia (OR=7.68, 95%Cl=2.21-26-61) liver
toxicity (hyperbilirubinemia, OR=4.73, 95%Cl=1.39-16.07), and raised
serum ALT (OR=4.73,95%Cl=1.52-14.68).

Conclusions: Our study strongly suggests the importance of TPMT
and [TPA genotyping in ALL patients to design more rational and
cost effective treatment strategies.

Keywords: Polymorphism, TPMT, [TPA, Chemotherapy,
Lymphoblastic Leukemia (ALL)

Table: Frequency of TPMT and ITPA alleles

Variations rsnumber  Wildtype  Heterozygous  Homozygous  Minor allele frequency
ALL patients
TPMT™2 151800462 75 0 0 0.000
TPMT*3B 151800460 75 0 0 0.000
TPMT*3C rs1142345 73 2 o 0.010
ITPAC.94C>A 151127345 55 17 3 0153
Volunteers
TPMT*2 rs1800462 75 o o 0.000
TPMT*3B 151800460 74 1 0 0.006
TPMT*3C 151142345 72 3 0 0.020
ITPAC.94C>A 151127345 61 14 0 0.093

TPMT, thiopurine S-methyltransferase;/TPA, inosine triphosphate pyrophosphatase
Allele frequency was calculsted by using Hardy-Weinberg principle

PP-037

Customised superparamagnetic
iron-oxide polymeric nanocarriers for
targeted and controlled delivery of
anti-tumor drug in acute lymphoblas-
tic leukemia

Anas Ahmad

Nano-Therapeutics, Institute of Nano Science and Technology (INST), India

Background: Clinical application of most anti-cancer drugs in the
treatment of leukemia is limited by their low solubility, decreased
bioavailability and severe and toxic systemic side effects. Targeted
and controlled delivery of these drugs can reduce their systemic
toxic effects and enhance the therapeutic efficacy by increasing
their bicavailability in the systemic circulation. Here we report the
formulation and characterization of biocompatible superpara-
magnetic iron-oxide nanocarriers (SPIONs) composed of iron-ox-
ide core and coated with three layers of highly biocompatible
polymers namely aminocellulose, polyethylene glycol (PEG) and
polyamidoamine (PAMAM). These nanocarriers were formulated
to provide a biocompatible and effective platform for targeted
and controlled anti-cancer drug delivery system for Acute Lym-
phoblastic Leukemia treatment.

Methods: Nanocarriers were formulated by nanoprecipitation
method, coated consecutively by a number of biocompatible
polymeric layers and characterized for their size, shape, physi-
cochemical characteristics & surface morphology by Dynamic
Light Scattering (DLS), Transmission Electron Microscopy (TEM),
Field-Emission Electron Microscopy (F-SEM) & Atomic Force Mi-
croscopy (AFM). Drug loading capacity and drug encapsulation
efficiency was done by UV-VISIBLE spectrophotometry and GC-MS
analysis. The drug release study from the nanocarriers was studied
in physiological phosphate buffer saline (PBS pH 7.4). Therapeutic
efficacy and safety index was assessed by MTT assay. The apop-
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tosis and DNA damage analysis was carried out by the immuno-
fluorescent expression of apoptosis marker-cleaved caspase-3
and DNA damage markers yH2AX and 53BP1. Apoptosis was also
assessed by Flow cytometry Annexin-FITC assay.

Result: The nanocarriers were of size range 50-100 nm, showed
desired physicochemical and morphological characteristics in
TEM, FE-SEM and AFM microscopies. Nanocarriers showed sus-
tained release of drug in physiological medium at pH 7.4. These
nanocarriers showed excellent biocompatibility profiles against
HEK293 cells. The therapeutic efficacy of drug loaded nanocarri-
ers was significantly enhanced statistically, as compared to drug
alone. The results of confocal microscopy and FACS flow cytome-
try showed good cellular internalization of the nanocarriers inside
the cells. The immunofluorescence expression of DNA damage
markers YyH2AX, 53BP1 and apoptosis marker cleaved caspase-3
in the cells treated with these nanocarriers established their ex-
cellent ability to induce DNA damage and apoptosis in cancer
cells. The results of SDS-PAGE also showed the adsorption of some
serum proteins over these nanocarriers leading to the formation
of soft and hard protein corona over these. Protein corona coated
nanocarriers were also quite biocompatible as seen in the results
of MTT assay.

Conclusions: The synthesised nanocarriers showed the desired
physicochemical and morphological characteristics, excellent
biocompatibility and enhanced therapeutic drug efficacy. Their
biocompatibility and increased surface area makes them a great
candidate most suitable for biomedical applications in the treat-
ment of many cancers including acute lymphoblastic leukemia.
The sustained release profile and targeted delivery of these drug
loaded nanocarriers will help in reducing the systemic toxicities
and severe side effects associated with the applications of an-
ti-cancer agents.

Keyword: Nanocarriers, Acute Lymphoblastic Leukemia, Drug
Delivery, Biocompatible, Targeted Therapy, Cancer Nanomedicine
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Immuno phenotypes and the value of
cluster of differentation in acute leu-
kemia at National Children’s Hospital,
Vietnam

Thi Ha Dang', Thanh Binh Nguyen*’, Thi Nghiem Luong', Thi Duy-

en Nguyen', Hong Ha Tran Thi', Thi Thoa Ta', Thu Giang Phan’

"Hematology Laboratory Department, National Children's Hospital,
Vietnam

? Faculty of Immunology, Hanoi Medical University, Vietnam

Background: Immunophenotyping is an essential step of diag-
nostic workup of acute leukemia. It provides a lot of information
for treatment decision and prognosis of effective treatment. In
this study, we describe the immune phenotype of acute leukemia
patients treated at the National Children’s Hospital, Vietnam.

Methods: 520 acute leukemia pediatric patient (age of T month —
17 years) were done immunophenotyping from 4/2012 - 6/2018
by flowcytometry methods on Facs Canto Il 6 colors.

Result: Acute B-cell Leukemia is 81.8%, Acute T-cell Leukemia is
10.5 %, Acute Myeloid Leukemia is 7.7%. Specific markers expres-
sion on leukemic B cells are: CD19 (98.8%), CD10 (97.4%), CD79a
(99.1%), CD22 (77.9%), CD20 (29.2%), Kappa (1.7%), Lamda (1.7%).
Leukemic T cells are: CD7 (100%), cCD3 (94,5%), CD5 (89.1%), CD3
(78.1%), CD4 (70.9%), CD8 (69.1%); Leukemic myeloid cells are:
MPO (82.5%), CD33 (97.5%), CD117 (97.5%), CD13 (80.0%), CD14
(22.5%), CD41 (5%), GIyA (10%). Ectopic expression markers on leu-
kemic cells: Leukemic B cells with expression of myeloid cell mark-
eris 10.7% and of T cell is 2.8%; Leukemic T cell with expression of
myeloid cell marker is 7.2%, and of B cell marker is 7.3%. Myeloid
leukemic cells with expression of B cell is 7.5% and of T cell line is
7.5%. Bi-phenotype leukemia is 0.19%. The difference between
morphology and immune phenotypes is 1.7%.

Conclusions: Immunophenotyping is effective methods in dis-
crimination of Acute Leukemia type. It plays an important role in
diagnosis and prognosis of acute leukemia.

Keyword: ALL, Acute Leukemia, Immunophenotyping,
Flowcytometry, Facs Canto

261




262

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea
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Temporal trends in nutritional status of
children with acute lymphoblastic leuke-
mia during intensive phase of treatment

Venkatraman Radhakrishnan

Medical Oncology, Cancer Institute, Chennai, India

Background: Patients nutritional status has shown to impact the
outcome in acute lymphobilastic leukemia (ALL). The present study
was conducted to analyse the trends in change of nutritional sta-
tus in children with ALL during the intensive phase of treatment.

Methods: The study included newly diagnosed patients with ALL
less than 18 years of age treated with a uniform risk-stratified protocol
between January 2014-December 2016. Patients height and weight
were collected prospectively at diagnosis and at end of induction,
consolidation, interim maintenance, and delayed intensification (be-
fore starting maintenance). The WHO weight for age (WA) and body
mass index (BMI) reference standards were used to classify the nutri-
tional status and values < -2 standard deviation (SD) and > 2 SD were
considered undernourished and obese respectively.

Result: The study included 241 patients with a median age of
7 years and 59% patients were males. Undernutrition, normal
nutrition, and obesity was observed in 29%, 69% and 2% of pa-
tients at diagnosis and 14%, 77% and 9% at the end of delayed
intensification respectively (P<0.001). Significant weight change
in patients was observed during the induction phase of treatment
(P=0.02) and not between other phases of treatment. NCI high-
risk category was the only parameter predictive of undernutrition
at presentation. Patients whose BMI/WA was <-1SD or >1SD at
diagnosis were not at risk of obesity or undernutrition later respec-
tively. Maximum variation in nutritional status occurred in patients
with WA/BMI between -1SD and 1SD. Changes in BMI/WA by 25D
during induction and 15D between induction and start of mainte-
nance was significantly associated with inferior event free survival
(EFS) (P=0.049 and 0.013 respectively).

Conclusions: Weight changes during intensive phase of ALL treat-
ment is associated with inferior EFS and predictor of future obesity.
Strategies to optimise nutrition during treatment can help in improv-
ing outcomes in patients with ALL treated in developing countries.

Keyword: ALL, Nutrition, Pediatric Cancer

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

PP-040

Preliminary experience at a single
centre in India with a collaborative
multicentre risk stratified and re-
sponse adapted protocol for treating
pediatric ALL

Venkatraman Radhakrishnan

Medical Oncology, Cancer Institute, Chennai, India

Background: The use of risk and response adapted protocol in devel-
oping countries has been hampered by lack of access to cytogenetic
and minimal residual disease (MRD) testing. We share our experience
with the first pan-India multi-centric indigenously developed risk and
response adapted protocol for treating pediatric ALL.

Methods: The study included newly diagnosed patients with ALL
between 1-18 years of age prospectively enrolled between Janu-
ary 2014-December 2016. Pre-B group patients were stratified as
Standard Risk (SR), Intermediate Risk (IR) and High Risk (HR) and
the T-cell group as SR and HR based on NCI criteria, disease bulk,
cytogenetics, day 8 prednisolone response and post induction
bone-marrow MRD. Event Free Survival (EFS) and Overall Survival
(OS) were analysed using the Kaplan Meier method and log-rank
test was used to compare variables.

Result: A total of 245 consecutive patients were eligible for analysis. The
median age was 7 years and 60% patients were male. Pre-B cell pheno-
type was observed in 191/245 (78%) patients and T-cell in 55/245 (22%).
The baseline and post-induction risk-stratification for the pre-B group was
22% SR, 63% IR, 15% HR and 129% SR, 28% IR and 59% HR respectively.
Blast clearance on day 8 was observed in 179/245 (73%) patients. At a
median follow-up of 22 months, the overall EFS and OS was 70% and
7% respectively. The EFS and OS for pre-B SR, IR and HR cohort was 77%,
84%, 67% (P=0.1) and 85%, 949% and 76% (P=0.05) respectively. The EFS
and OS for T-cell 629 and 70% respectively. NCl risk stratification predicted
EFS. Day 8 prednisolone response, immunophenotype, and MRD did not
significantly predict EFSand OS

Conclusions: In contrast to data from developed countries the
majority of patients with ALL in our cohort had high-risk disease. The
survival outcome is comparable to similar results reported from other
post-induction in India and better than our historical cohort.

Keyword: ALL, Survival, Pediatric Cancer
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Homozygous TCF3 mutation is asso-
ciated with severe hypogammaglob-
ulinemia and acute lymphoblastic
leukemia

Ridha Barbouche*', Lamia Aissaoui’, Yu-Lung Lau’, Meriem Ben-Ali

" Immunology, Pasteur Institute of Tunis, Tunis, Tunisia
* Hematology, Aziza Othmana Hospital, Tunis, Tunisia

* Department of Paediatrics and Adolescent Medicine, The University
of Hong Kong, Hong Kong

Background: TCF3 (E2A) gene encodes E12 and E47 transcription
factors which are essential in differentiation process of common
lymphoid progenitors into B-lineage cells and are key regulators of
B-cell development. Herein, we report the first homozygous TCF3
mutated patients. They presented reduced peripheral B cells, hy-
poagammaglobulinemia and acute lymphobilatic leukemia (ALL).

Methods: The study included two siblings born to tunisian first cousin
parents. Immunological investigations included cellular phenotyping by
flow cytometry and immunoglobulins measurement by nephelometry.
Molecular studies included whole exome sequencing for identification of
mutated gene and western blot to study protein expression.

Result: Patient P1 had recurrent pneumonia and meningitis
since early childhood and mild facial dysmorphia. At age 7 years
he presented pancytopenia and splenomegaly, the diagnosis
of B-ALL was confirmed. At the age of 10 years, he died despite
chemotherapy was resumed. Patient P2 suffered from recurrent
pneumonia and failure to thrive. She also had facial dysmorphia.
At age 14 years, she developed acute lymphoblastic leukemia. Im-
munological investigations revealed a very low number of periph-
eral CD19+B cells in patient P1 and ~3% CD19+B cells in patient
P2. All immunoglobulin classes were absent in patient P1, while
borderline low IgG and significantly decreased IgA and IgM serum
immunoglobulin levels were observed in patient P2. Whole ex-
ome sequencing revealed a novel homozygous mutation within
exon 9 of TCF3 (c.C807T) and resulted in a premature stop codon
(p.Q270X). Both parents were heterozygous. The truncated pro-
tein, with no helix-loop-helix (HLH) functional domain, was absent
as shown by a western Blot. In contrast to previous E47 deficient
patients, patient P2 had normal expression of IgM but decreased
levels of CD27+ memory B cells as well as of switched memory
CD27+IgD- B cells. Detailed analysis of the T cell immunopheno-
type, revealed a significant increase in effectors memory CD8+ T
cells and absent terminally differentiated effector T cells (TEMRA).
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Conclusions: Considering the crucial role of TCF3 in the regulation
of normal B cell development, it is not surprising that disruption
of this transcription factor causes a profound B cell defect. Since
TCF3 s also known to be affected (translocations and deletions) in
B-ALL, this could explain the clinical phenotype herein observed.
Indeed, a decrease in the level of PAX5 transcripts was observed
in patient P1. This is consistent with data in mice showing that the
loss of PAX5 in mature B cells leads to the development of aggres-
sive progenitor B-cell lymphomas.

Keyword: Acute Lymphoblastic Leukemia,
Hypogammaglobulinemia, TCF3 Homozygous Mutation, B cells,
Consanguinity
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A comparative study of palmar and
digital dermatoglyphic patterns
among leukemic patients & non-leu-
kemic Individuals: A meta-analysis

Ameet Kumar Jha*', Sujatha D'costa’

" Preclinical Sciences, Texila American University, Guyana
* Anatomy, American University of Antigua, Antigua&Barbuda

Background: Dermatoglyphic patterns are the epidermal ridges
seen on the surface of palm, sole & digits which plays a significant
role in predicting the various human disorders. Recent association
of the dermatoglyphic traits and specific chromosome aberrations
has established a predicting tool as well as a diagnostic aid. Leuke-
mia is a malignant disease with high prevalence in today’s world
occurred as a challenge and a serious threat to mankind. The early
diagnosis of this fatal disorder can be important to undertake the
preventive measures and hence reduce the morbidity and mortal-
ity rate. Fingerprints develop in the embryonic stage at the same
time as the angiogenesis and hematopoiesis from mesodermal
tissue, therefore insults to the embryo that may cause leukemic
changes in the hemopoietic cells may also result in aberrant pal-
mar crease patterns. The aim of this review was to systematically
identify, review and appraise available literature that evaluated an
association of different dermatoglyphic variables with hematolog-
ical disorders.

Methods: An intense systematic literature search was conduct-
ed using keywords ‘Dermatoglyphics; Leukemia, from PUBMED,
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Google Scholar, EBSCO, HINARI etc. The review is performed based
on the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement. Dermatoglyphics patterns like
whorls, loops, arches and parameters like angles(atd, dat, adt), ab-
solute finger ridge count (AFRQC), total finger ridge count (TFRC), a-b
ridge count, mainline index and pattern index line were studied.

Result: The mean ab-ridge count and the mean atd - angle was
observed to be higher in leukemic subjects while the mean adt
- angle was found to be lower in cases than controls. Studies on
male leukemic patients revealed the higher frequency of digital
whorls than control group whereas similar patients have more
sydney palmar flexion creases than normal control subjects. The
relationship between aberrant palmar creases and ALL in children
who developed leukemia at a young age was investigated. Sta-
tistical analysis demonstrated significant differences in bilateral
aberrant palmar creases between ALL children and relatives. The
subjects without bilateral aberrant creases may show a preleuke-
mic change in uterus prior to blood-brain barrier establishment.
However, there were no significant differences in either bilateral or
unilateral aberrant palmar creases between ALL children and their
siblings. A study on children with ALL indicated increased whorls
and decreased loops frequency. The quantitative parameters such
as radial and double loops, central pocket loops and tented arches
were proportionately less in the leukemic patients than controls.
The mean pattern intensity indexes (PIl) in the patients were high-
er than the controls which support the evidence of significant
dermatoglyphic patterns in leukemia patients. A familial occur-
rence of the abnormal dermatoglyphic pattern has been found in
leukemic patients.

Conclusions: Dermatoglyphics provide a simple, inexpensive,
anatomical, and non-invasive means of determining the diseases
which have a strong hereditary basis and can be employed as a
method of screening the leukemia of the high-risk population on
early detection, thus reducing the morbidity and mortality. Future
studies can be done avoiding the limitations of earlier studies,
reevaluating the existing data and hence ascertain the findings of
dermatoglyphic research in medicine. Similar studies can be useful
in rare forensic casework where the association of dermatoglyphic
features with certain diseases is to be explored.

Keyword: Leukemia, Dermatoglyphics, Acute Lymphocytic
Leukemia, Whorl
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The effect of GATA3 rs3824662 gene
polymorphism on children with pre-
B-cell acute lymphoblastic leukemia
treated by CCLG-ALL 2008 protocol

Xinran Chu', Dong Wu’, Jing Gao', Shaoyan Hu*'

" Department of Hematology and Oncology, Children's Hospital of
Soochow University, China

* Department of Pediatric, Qiyuan People’s Hospital, China

Background: GATA3 polymorphisms were reported to be signifi-
cantly associated with susceptibility and poor outcome of pediat-
ric B-cell acute lymphoblastic leukemia (B-ALL). The rs3824662 risk
allele can directly influence GATA3 transcription, and show close
relation with the early treatment response and the risk of relapse.
However, the effect of GATA3 rs3824662 gene polymorphism
on han nationality children with B-ALL pediatric patients has not
been reported clearly. In this study we retrospectively analyzed
the distribution of GATA3 rs3824662 polymorphism in han na-
tionality children with pre-B-ALL and explored its impact on the
treatment response and outcome of patients treated by CCLG-ALL
2008 protocol.

Methods: Samples came from 270 patients with newly diagnosed
B-ALL treated by CCLG-2008 protocol and got complete remission
(CR). All the patients analyzed have finished the whole treatment
at least for 1 year, and the median time for follow-up was 56.78
months. The typing of GATA3 rs3824662 polymorphism was done
using PCR and sanger sequencing. The statistical analysis of data
was done using IBM SPSS statistics version 22 and GraphPad Prism
5. Fourteen patients were eliminated according to the deletion cri-
teria. At last, the valid sample number was 256 cases.

Result: The genotype for CC, CA, and AA was 109 (42.6%),116 (45.3%),
and 31 (12.1%) cases, respectively. A allele frequency accounted for
34.7% which was consistent with the frequency database reported
for east Asian population. The percentage of AA genotype in high risk
group was the highest among three risk groups (p=.027). However,
AA genotype has no significant relation with such factors as gender,
age, WBC, and fusion gene arrangement . As the treatment response
was considered, we found that more patients with AA genotype
showed resistant to prednisolone response than patients with CC and
CA genotype (9/23 versus 22/202, p=011). Furthermore, the percent-
age of AA genotype was higher in the group with M3 on day 15th
than the other two groups (M1+M2) (12/36 vs 19/189, p=007). How-
ever, on day 33th and 12th week, the effect of AA genotype on the
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treatment response got less. At last, the relapse patients distributed
in AA genotype was 32.25% (10/31) and 22.22% (50/225) in CC+AC
genotype which didn't reach significant difference (p=453). The esti-
mated 10 years overall survival (OS) in AA and AC+CC genotypes was
734(134)% and 87.7(2.2)%, respectively. The estimated 8 years event
free survival (EFS) in AA and AC+CC was 64.2(9.7) % and 754(3.0) %,
respectively. The estimated 8 years relapse-free survival (RFS) in AA
and AC+CC genotypes was 64.2(9.7)% and 76.8(2.9)%, respectively.
Patients with AA genotype in GATA3 153824662 had lower OS and
EFS, and higher relapse rate, however, there was no significant differ-
ence (p=439 for OS, p=420 for EFS, and p=305 for RFS).

Conclusions: In our retrospective study, we found that
GATA3 153824662 risk allele is associated with high risk index such
as poor prednisolone response and high blast cells on day 15th'in
han nationality pediatric B-ALL treated by CCLG-ALL 2008 proto-
col. Patients with AA genotype in GATA3 rs3824662 had lower OS
and EFS, and higher relapse rate, however, these differences didn't
reach statistic value. Our results suggest that intensive therapy by
CCLG-2008 protocol may improve the outcome of these patients
with AA genotype in GATA3 rs3824662.

Keyword: GATA3 rs3824662, SNP, B-ALL, China, Pediatric
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Comparision of parental perception
on “Health Related Quality of Life
(hrgol)”in children with acute lym-
phoblastic leukemia (on treatment)
and normal

Aisha Mahesar*, Mansoor Mazari, Usman Waheed

Department of Haematology/Oncology, Children's Hospital Lahore, Pakistan

Background: Acute lymphoblastic leukemia is the most common
malignancy in pediatric population. Advancements in treatment
have improved the prognosis of children with acute lymphoblas-
tic leukemia (ALL). Treatment of ALL is of long duration as well as
includes many complications of the treatment and the disease.
Parents are always concerned about health related issues of their
children but about the children having any disease especially any
malignancy make them very emotional about them. Therefore,
there is a need to explore health-related quality of life (HRQOL) in
depth, specifically in local population, where the available data are
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minimal. This study was conducted to assess the varied items list-
ed in the domains of HRQOL of Children with ALL during therapy
from a parent’s perspective and compared with healthy siblings.

Methods: Forty children on the therapy for ALL and 40 healthy
siblings were enrolled, and the HRQOL was assessed for both by
parents using PedsQL generic core 4.0 in local language (Urdu).

Result: Parents significantly overrated the HRQOL of ALL patients
as compared to normal siblings in majority of domains. The gen-
eral quality of life of children with ALL on therapy (70 + 8.15) was
significantly poorer than that of siblings (95 + 9.5). Their abilities of
self-care and, household work, and exercise were affected. They
also have increased emotional problems (fear, anger, and sleep-
ing problems) compared to healthy siblings. In the social health
domain, children with ALL reported difficulty in maintaining
friendships and competing. QOL of healthy siblings was good in
physical and social health domains, but they had similar emotional
problems such as anger and sadness. Our study validated that the
QOL of children with ALL during therapy was significantly poorer
than that of healthy siblings.

Conclusions: Our study identified various items in each domain
of QOL that were affected in children with ALL. We suggest
healthcare professionals to focus on these specific items so as to
improve their overall QOL in children, not only with ALL but also
for children with other chronic diseases.

Keyword: Acute Lymphoblastic Leukemia, Pediatric Population,
Health-Related Quality of Life, HRQOL
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Detecting diplotype of NUDT15 vari-
ants and 6-Mercaptopurine sensitivity
by target sequence cDNA of NUDT15
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Background: Two NUDT15 polymorphisms, ¢.36_37insGGAGTC
and c415C>T, located in exon 1 and exon 3, respectively, are crit-
ical to mercaptopurine metabolism in Asian children with acute
lymphoblastic leukemia (ALL). The average mercaptopurine doses
for treating Taiwanese ALL patients who are heterozygous or
homozygous for NUDT15 polymorphisms were 194, and 44 mg/
m2/d, respectively, much less than that for those carrying wild-
type NUDTI15 (35.8 mg/m2/d). Thus, screening for these NUDT15
variants should be performed for ALL patients in Asia to avoid 6MP
intolerance. Sanger sequencing is cost-effective and simple; how-
ever, it cannot distinguish heterozygous patients with both vari-
ants in the same chromosome from the compound heterozygous
with the two variants on different chromosomes. Patients with
compound heterozagous NUDT15 variants is like homozygous
and their 6MP tolerance is 4-5 times less than those heterozygous
patients. Thereafter, a method to identify compound heterozy-
gous NUDT15 variations is of clinical significance.

Methods: Fifty samples (39 with both ¢.36_37insGGAGTC and
c415C>T and 11 control samples) were examined. Germline ge-
nomic DNA and total RNA were extracted from PB or BM during
disease remission. NUDT15 variants were genotyped by direct
Sanger sequencing of genomic DNA. In order to determine the
haplotypes of the two variants, we use next-generation sequenc-
ing for target sequencing. A single amplicon (562 bp), which cov-
ers all of the coding regions of NUDT15 was amplified from cDNA
and analyzed by paired-end sequencing using Miseq reagent kit
v3 (600 cycles).

Result: Of the 11 control samples, both Sanger sequence and
cDNA target sequence are compatible. Of the 39 samples carrying
the NUDT15 variations, 38 showed both ¢.36_37insGGAGTC and
c415C>T located on the same allele and one showed ¢.36_37ins-
GGAGTC and c415C>T located on different alleles. Moreover,
of the 38 samples, two were complex homozygous, showing
R34T on exon 1 in one allele, and both ¢36_37insGGAGTC and
c415C>T in the other. For the two complex homozygous patients,
their daily mercaptopurine doses were reduced to around 1-2%
intensity of protocol design. This indicates that the phenotype and
genotype of the two patients were compatible, and both of their
NUDT15 variant alleles should be non-functional.

Conclusions: Target-sequencing of NUDT15 cDNA can determine
whether patients with both ¢.36_37insGGAGTC and c.415C>T
are compound heterozygous or mono-allelic variants. Also, we
identified two patients with complex homozygous NUDT15 vari-
ants and they could only tolerate extremely low 6MP doses. Pa-
tients who are homozygous or compound heterozygous for the
NUDT15 variants can only tolerate less than 5mg/m2/day intensity
of mercaptopurine. Thus, pre-emptive screen for the NUDT15
genotypes is necessary before mercaptopurine administration.

Keyword: NUDT15, Mercaptopurine, Children, Leukemia,
Diplotype, Target Sequencing

Diplotype of Mudix Hydrolase 15 (MUDT15) by Sanger sequence assay and cONA tasget sequence
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Sociodemographic, clinical and lab-
oratory profile of acute leukemia pa-
tient in Sanglah General Hospital, Bali

Ni Putu Windi Sukma Putri*', Geitha Puspita Darmi', Ni Made
Renny Anggreni Rena’

" Undergraduate Program, Faculty of Medicine, Udayana University, Indonesia

? Hematology and Medical Oncology Division, Internal Mediicine Department,
Faculty of Medicine, Udayana University, Indonesia

Background: Acute leukemia is the one of hematologic malig-
nancy with rapid clinical progression and without any treatment
the patient will die in few months. Lack of descriptive data about
acute leukemia in Indonesia makes this study is important to be
conducted. The aim of this study is to know the sociodemograph-
ic, clinical and laboratory profile of acute leukemia patients con-
sisting of acute lymphoblastic leukemia (ALL) and acute myeloid
leukemia (AML) in Sanglah General Hospital, Bali.
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Methods: This is an observational study with retrospective
cross-sectional design conducted in Sanglah General Hospital, Bali
from October-November 2018. The data was taken from medical
records in the period of October 2017-September 2018. Sample
was collected using total sampling method. The data was ana-
lyzed using statistical computer program.

Result: There are 52 patients suffering from acute leukemia with
51,92% of ALL and 48,07% of AML, the mean of age for ALL is
11,30+12,60 years and AML is 37,24+22,63 years. Acute lympho-
blastic leukemia is dominantly found in female (59,26%) and AML
in male (64,0%). The education level of patient with ALL is informal
educated (59,25%) and AML is senior high school (16,0%). Based
on the occupation, most of ALL patient are unemployed (55,55%)
and AML patients are student (28,0%). The most common chief
complain of ALL patient are weakness (25%) and fever (25%)
meanwhile in AML is weakness (60%). Anemic condition is the
most physical examination which found in both ALL (15,5%) and
AML (41,7%). Based on hematological profile, ALL patient has high
mean of WBC level 21,00+£33,03 103/uL, lymphocyte (14,66+28 34
103/ub), monocyte (2,34+4,54 103/ub), eosinophil (0,15+0,33 103/
L), basophil (1,01+1,83 103/uL), and there is a low count of he-
moglobin (9,67+2,53 103/uL), hematocrit (30,24+7,79 103/ul), and
platelet (161,33+198,43 103/uL). Acute Myeloid Leukemia has high
count of WBC (35,54+41,75 103/uL), lymphocyte (14,15+27,42103/
L), monocyte (1091+16,54 103/uL), eosinophil (0,12+0,16 103/uL),
and basophil (3,3246,11 103/uL), low count of hemoglobin (9,12+2,09
gr/dL), hematocrit (28,1246,59% 103/ul), and platelet (7581411343
103/uL). Based on clinical chemical parameter, ALL has high count of
AST (35,76+33,26 U/L), globulin (2,8+0,74), GGT (82,3+95,65 U/L), and
LDH (1662,60+3126,44 U/L), low count of creatinine (048+0,61 mg/
dL). Acute Myeloblastic Leukemia has high count of AST (53,75+8848
U/L), ALT (36,96+35,81 U/L), LDH (5193,50+11158,94 U/L), GGT
(76,14+94,36 U/L) and creatinine (0,99+0,79 mg/dL), but has low
count of serum Na (135,77+4,68 mmol/L) and globulin (3,03£0,68).
Mostly of the ALL patients treated with chemotherapy (63,0%), mean-
while in AML treated with chemotherapy and also blood transfusion
(44%). The length of stay of each hospitalized episode of ALL patient
is 12,78+8,00 days and AML patient 18,32+11,20 days. The most
common subtype of ALL is L2 (69,29%) and AML is M2 (40%). After un-
dergoing a treatment all patients of ALL and AML has recovered but
discharged as outpatient.

Conclusions: In a year period, the proportion of ALL (51,92%)
is greater than AML (48,07%) with their variation in sociodemo-
graphic, clinical and laboratory profile.

Keyword: Acute Lymphoblastic Leukemia, Acute Myeloid Leukemia,
Sociodemographic Characteristic, Clinical Profile, Laboratory Profile
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Two cases of burkitt leukemia with
IGH-MYC rearrangement associated
with precursor B-cell phenotype
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University School of Medicine, Korea
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Background: Burkitt lymphoma is a highly aggressive lymphoma
that often present in extranodal sites or as a leukemic phase. The
molecular hallmark of Burkitt lymphoma is rearrangement of MYC,
mostly involving the IGH locus as t(8;14)(q24,932). Although the
postulated normal counterpart of Burkitt lymphoma is a germinal
center B cell, WHO classification notes that the immunopheno-
type of the blasts of Burkitt leukemia, a leukemic phase of Burkitt
lymphoma, may have a phenotype of precursor B cells, in rare
occasions. Here, we report two cases of patients at presentation
had immunophenotype compatible with precursor B acute lym-
phoblastic leukemia (ALL), particularly pre-B acute lymphoblastic
leukemia (pre-B ALL), and diagnosed with Burkitt leukemia based
on IGH-MYC translocation.

Methods: For morphologic analysis, bone marrow aspiration and
biopsy was performed. Immunohistochemistry and immunophe-
notyping was done for further identification of blasts cells. For cy-
togenetic study, karyotype in 20 metaphases were analyzed and
IGH-MYC rearrangement was confirmed with fluorescence in situ
hybridization (FISH) analysis with probe for IGH/MYC/CEPS.

Result: The first case, a 73-year-old male presented with dyspnea
and anterior mediastinal mass revealed by imaging study. Labo-
ratory results showed anemia with thrombocytopenia with blast
cells in peripheral blood. Bone marrow aspirate was hypercellular
with 87% of blast cells that were morphologically consistent with
Burkitt lymphoma tumor cell morphology. An immunopheno-
type analysis showed blasts were positive for CD19, CD10, CD22,
CD79a. Cytogenetic results showed complex chromosome with
IGH-MYC rearrangement. The second case, a 7-year-old male pre-
sented with anemia, thrombocytopenia and blast cells in periph-
eral blood. The patient was previously treated with chemotherapy
for osteosarcoma. Bone marrow aspirate was hypercellular with
95% of blasts expressing CD19, CD10, CD22. Morphologically,
blasts resembled lymphoblasts. Cytogenetic analysis revealed
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complex chromosome with IGH-MYC rearrangement. Both of the
patients were initially diagnosed with precursor B ALL according
to the immunophenotyping results and Burkitt leukemia when
the cytogenetic results were available.

Conclusions: IGH-MYC rearrangement positive Burkitt leukemia dis-
playing pre-B ALL phenotype has been rarely reported before. These
two unusual cases demonstrate the importance of multidisciplinary
evaluation of leukemic cells. In our case, two characteristics were
apparent. First, the malignant cells were positive for CD10, CD19, but
negative for TdT and CD34. There was no expression of light chains
and CD20, compatible for pre-B ALL. Secondly, complex structural
and numerical abnormalities including a reciprocal t(8;14) was noted.
Further studies will be needed to elucidate the underlying pathogen-
esis and clinical characteristics of these rare cases.

Keyword: Burkitt Lymphoma/Leukemia, Precursor B
Lymphoblastic Leukemia/Lymphoma
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Chymeric antigen receptor (CAR)
T-cellimmunotherapy : A new promis-
ing therapy for patients with relapsed
B-cell acute lymphoblastic leukemia

Indah Sagitaisna Putri*, Bastomy Eka Rezkita, Fairuz Zahidah

Faculty of Medicine, Sebelas Maret University, Surakarta, Indonesia

Background: Acute lymphoblastic leukemia (ALL) is the most
common type of cancer in children. Usually, ALL affect B cells, one
of the cells In immune system. Relapsed B-cell acute lymphoblas-
tic leukemia (B-ALL) remain significant causes of cancer-associated
morbidity and mortality for children. The infusion of genetically
engineered, autologous chimeric antigen receptor (CAR) T cells
directed against CD19 expressed by normal and malignant B cells
represents a novel approach to cancer therapy. This study aim to
systematically review the current evidence of CAR T-cell therapies
in relapsed B-ALL.

Methods: This literature review study uses online databases such as
Science Direct, PubMed, and Google Scholar to find scientific articles
related to immunotherapy for B-cell acute lymphoblastic leukemia
in last seven years. The keywords are CAR T-cell immunotherapy and
relapsed B-cell ALL. The data are reviewed systematically.

Result: Scientific articles about CAR T-cell immunotherapy in
B-ALL were collected. CD19-directed CAR-T cells have recently
been approved by the FDA for use in children and young adults
with ALL and in adults with diffuse large B cell lymphoma (DLBCL)
in the relapsed/refractory setting. CD22-directed CAR-T cells have
shown efficacy against leukemia as well in a recent clinical trial,
representing the first alternative CAR target to approach compara-
ble efficacy to CD19 CAR-T cells. Some patients with life-threaten-
ing CD19 CART-cell induced sequelae have received anti-cytokine
receptor antibody treatment to diminish CRS symptoms and/or
corticosteroids to terminate CAR T-cell proliferation. Remarkably,
67-90% of children and adults with B-ALL treated with CD19 CAR
T cells in these trials have achieved morphologic leukemia remis-
sion with many patients also in molecular remission.

Conclusions: The results demonstrated CAR-T cells are an effective,
and rapidly evolving therapy for patients with relapsed B cell malig-
nancies. More cases are needed to explore these beneficial effects.

Keyword: CAR T-cell, Immunotherapy, B Cell, Acute Lymphobilastic
Leukemia
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Anti-leukemic effect of ajwain oil
against DMBA induced leukemic rat
model: Possible mechanism of action
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Background: Leukemia is a malignant blood disease induced by
the over-generation of huge number of immature blood cells that
enter the peripheral blood. Leukemia considered as the 9th most
common cancer in men and 12th rank in women. Its etiologic
factors such as environmental, genetic alteration, viruses, alcohol
consumption, immune deficiency and chemicals. Available treat-
ment for the disease are chemotherapy, allogeneic cell transplan-
tation and radiation therapy with side effects. Due to side effect
associated with the treatment, medicinal herbs treatment having
the more attraction to treat the leukemia. The aim of the current
study to scrutinize the antileukemic effect of ajwain oil against the
7, 12-dimethyl benzalalanthracene (DMBA) induced leukemia in
rats and explore the possible mechanism of action.
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Methods: DMBA was used for the induction of leukemia in exper-
imental rats. The rats were divided into different groups and body
weight, haematological parameters, DNA fragmentation and cell
cycle regulatory parameter were also estimated. RT-PCR was used
for the estimation of mMRNA expression of sphingosine-1-phos-
phate receptor-1.

Result: Ajwoin oil treated rats showed the increased body weight
as compared to other groups. Moreover, ajwoin oil decreased the
blasts (56%) in leukemic rats. Its also altered the hemotological
parameters such as WBC (35%), lymphocytes (43%), neutrophils
(41%), monocytes (38%), esnophills (46%), basophils (42%) and
monocytes (54%), respectively. Ajwoin oil treated rats showed the
increased level of p21 and p53 and reduced level of cyclins D1
and E. RT-PCR showed the up-regulated of mRNA expression of
sphingosine-1-phosphate receptor-1 of ajwoin oil treated group
rats as compared to other groups.

Conclusions: The current study, showed the anti-carcinogenic
effect of ajwain oil and highlights the possibility of its use in leuke-
mia to minimize the side effect of the usual therapy.

Keyword: Leukemia, Hemotological, Cytotoxicity, DMBA,
Sphingosine-1-Phosphate Receptor-1

PP-050

Chemo-protective effect of lemon oil
against the benzene induced leuke-
mia via regulation of growth factors
and inflammatory mediators
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Background: The incidence of deadly diseases world widely is
alarming and one of the deadliest disease currently killed to an-
imal and human is cancer. Leukaemia has been characterized as
a cancer of bone marrow or blood affecting haemopoietic stem
cells, described by uncontrolled accumulation and proliferation
of malignant leukocytes in peripheral blood and bone marrow
usually results from mutation in DNA. The aim of the current inves-
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tigation to explore the chemoprotective and antileukemic effect
of lemon oil on benzene induced leukemia bearing rats.

Methods: Intravenous injection of benzene (0.2 ml) was used for the
induction of leukemia. The rats were divided into different groups and
received the different dose of lemon oil and cyclophosphamide. Body
wright, hematological, antioxidant and pro-inflammatory parameters
were estimated, respectively. Spleen and liver tissues were macro-
scopically and microscopically evaluated.

Result: Lemon oil significantly modulated the hematological
parameters such as WBC (43%), lymphocytes (48%), neutrophils
(40%), monocytes (35%), eosinophils (53%), basophils (36%) and
monocytes (45%), respectively. Lemon oil also increased the level
of GSH (43%), SOD (34%), CAT (47%) and reduced the MDA (65%)
level. The inflammatory mediators like TNFa (34%), iINOS (54%), IL-
16 (46%), IL-6 (54%), GM-CSF (44%) and VEGF (43%), respectively.
Macroscopically, benzene induced group showed the enlarge-
ment of spleen and liver tissue and lemon oil treated group re-
duced the enlargement of spleen and liver tissue.

Conclusions: The current study suggested potential effect of lem-
on oil via reverse the leukaemic effect induced by benzene in the
experimental rats via inflammatory mechanism.

Keyword: Chemoprotective, Lemon Qil, Leukemia, Inflammation,
Hematological Parameter
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Detection of complex variant £(9;22)
chromosome translocations in newly
diagnosed cases of chronic myeloid leu-
kaemia. A single institute experience

Noorulain Fareed*, Noor Muhammad Somroo, M. Saeed
Quraishy, Sana Rafig

Oncology/ Hematology, Dr. Ruth K. M. Pfau, Civil Hospital, Karachi, Pakistan

Background: Chronic myeloid leukemia (CML) is a stem cell clonal
disease characterized by the acquisition of a fusion protein, BCR-
ABLT oncogene, which leads to uncontrolled proliferation of myeloid
elements in all stages of differentiation. The fusion gene is the result
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of reciprocal translocation (9:22)(q34;911) known as Philadelphia (Ph)
chromosome. However, a small proportion of patients with CML have
simple or complex variants of this translocation, involving various
breakpoints in addition to 9934 and 22q11.

Methods: This study was conducted for a time period of 05 years
from 2012 to 2017 in the department of Oncology/ Hematolo-
gy of Civil hospital, Karachi. Between April 2012 and April 2017,
88 CML patients were diagnosed in our Department. Informed
consent was obtained from the patient in accordance with the
Declaration of Helsinki. Diagnosis was done on the morphological
basis and BCR-ABL mutation by PCR/FISH. Conventional cytoge-
netic analysis was performed on unstimulated 24-hour culture
of a bone marrow (BM) specimen. The cells were cultured and
processed by conventional methods, and the chromosomes were
stained with trypsin-Giemsa banding (GTG-banding).

Result: A total of 88 patients were Philadelphia-positive CML,
out of which 53(60.2%) were males & 35(39.7%) were females.
Mean age was 48 yrs+11.43. Out of them, the group of 9 (10.2%)
patients with complex cytogenetics were consisted of 5 females
and 4 males, ranging in age at diagnosis from 32 to 66 yrs. All the
patients were in chronic phase at presentation. Cytogenetic anal-
ysis by G-banding revealed the presence of 9 reciprocal three-way
variant translocations of the classical t(9,22)(q34,q11). The chro-
mosome breakpoints involved in these complex variant translo-
cations were the following: 1p13, 1921, 1p22, 2q31, 3921, 3p21,
11913, 15924 and Xp11.2.

Conclusions: In our study 09 patients had complex variants of
1(9,22). The presence of these complex variants at diagnosis and
during the TKI treatment may announce treatment failure and/
or transformation to advanced stage (accelerated or blast). Early
identification of these abnormalities may help in choosing thera-
py modalities.

Keyword: Chronic Myeloid Leukaemia, Complex Variant
Translocations, Philadelphia Chromosome, BCR-ABL
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Background: This study aimed to evaluate appropriate time
points for mutation analysis by analyzing the mutation BCR-ABL1
via Sanger sequencing (SS) in 605 imatinib-treated patients with
chronic-phase chronic myeloid leukemia.

Methods: Mutation frequencies were assessed upon achievement
of 16 landmark responses of European LeukemiaNet and 2 additional
responses including a complete hematologic response (CHR) at 3
months and a complete cytogenetic response (CCyR) at 12 months
with the results of SS, using 961 peripheral blood samples.

Result: After 12 months of imatinib treatment, 28 (4.6%) patients
had 33 mutations including 23 (69.7%) highly resistant T315I and
P-loop mutations. Sequencing data from 650 samples were com-
pared to cytogenetic responses. The mutation frequencies of op-
timal, warning, and failure groups were 0.5% (2/430), 1.8% (2/110),
and 19.1% (21/110), respectively. The molecular response was
assessed using 956 samples, and the mutation frequencies were
0.7% (3/425), 3.4% (12/358), and 7.6% (14/173) for the optimal,
warning, and failure groups, respectively. For 2 additional respons-
es, the mutation frequencies in patients with CHR at 3 months
and with CCyR at 12 months were 0% (0/160) and 1.7% (4/242),
respectively. Overall, via response-mutation matching analysis,
frequent mutations were detected at 3 month-cytogenetic failure
(25.0%), 12 month-cytogenetic failure (23.2%), and 6 month-cyto-
genetic failure (10.5%).

Conclusions: Irrespective of mutation frequency, failure of
achievement of a cytogenetic response should be proceeded by
appropriate mutation analysis.

Keyword: Chronic Myeloid Leukemia, Imatinib, Mutation, Sanger
Sequencing, Resistance
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Background: Chronic Myeloid Leukemia(CML) is rare in children
and constitutes 2% of all leukemias. There is a paucity of data on
pediatric CML from India. We present our institute experience of
treating pediatric CML over a period of 16 years.

Methods: Patients aged between six months and eighteen years
diagnosed with CML from 2000-2016 were analyzed retrospective-
ly to look at the demographic features, treatment characteristics
and the survival outcomes. Event free survival (EFS) and Overall
survival (OS) were calculated using the Kaplan-Meier method and
the factors were compared using the log-rank test.

Result: During the study period 72 patients were diagnosed with
CML, of which 39 (55%) were males and 33 (45 %) were females.
Median age at presentation was 13 years. Most common stage of
presentation was the Chronic Phase (CP) with 62 (86%) patients
followed by Accelerated phase (AP) and Blast Crisis (BC) with 7
(10%) and 3 (4%) patients respectively. Median follow-up duration
was 704 months (4.8 months- 221 months). The 6-year EFS and
OS were 52 % and 76% respectively. Complete hematological
Response (CHR), Complete Cytogenetic Response (CCyR) and
Major Molecular Response (MMR) was achieved in 60 (90%), 44
(66%) and 38 (57%) patients respectively. On comparing the pa-
tients who received chemotherapy (hydroxyurea/ Busulfan) to
those who received Imatinib there was a significant improvement
in EFS and OS, from 27% and 36 % to 57% and 83% respectively
(P value = 0.04 and 0.000 respectively) in patients treated with
Imatinib. Similarly, there was significant improvement in CHR,
CCyR and MMR rates from 46%, 9% and 9% to 98%, 77% and 66%
respectively. Primary Imatinib resistance was observed in 3 (4.4 %)
patients. Toxicities of Imatinib observed were polyarthralgia in 12
(18%) patients, nausea/ vomiting/ diarrhea in 3 (4.5%), hematolog-
ical toxicity in 6 (9%), skin rash in 4 (6%) and facial puffiness/ pe-
ripheral edema in 5 (6%) patients. Allogeneic Stem cell transplant
(SCT) was done in one patient
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Conclusions: Outcomes in Pediatric CML are comparable to that
of Adults. Imatinib is well tolerated in children. Necessity of SCT
has drastically decreased after the arrival of Tyrosine Kinase Inhib-
itors (TKI). More data is required to know the pharmacokinetics
and the toxicity profile of the second line TKIs like Nilotinib and
Dasatinib in children.

Keyword: Paediatric, Chronic, Myeloid, Leukemia, Demographics,
Imatinib

Characteristics at diagnosis of CML pati I i at

Characteristics MNumber of Paticnts Percemage of Patients
Haemoglobin
>10gm/d] 23 32
<10gm/dl 49 63
Total Leucocyte Count
< 0.5 lakh 12 16.7
0.5- 1 lakh 7 9.7
1-2 lakh 32 44.4
>2 lakh 21 292
Platelet Count
<0.5lakh 3 4.2
0.5-1lakh 1 14
1-3lakh 12 16.7
>3lakh 56 178
Spleen
<llem 29 4.3
=>1lem 33 458
Sokal Score
Low Risk 26 36
Intermediate Risk 28 3
High Risk 9 12.5
Missing Data 9 12.5
Lactate Dehydrogenase
MNormal 1 A
| -3times ULN 7 X
>3times ULM 29 40.3
Missing Data 35 48.6
Albumin
<3.5 mg/dl 8 11.1
=3.5mg/dl 11 153
Missing Data 53 Ti6

ULN-Upper Limit Of Normal
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Population pharmacokinetic and
dose-response analyses of dasatinib to
support dosage in Asian pediatric pa-
tients with chronic myeloid leukemia
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Background: Dasatinib is a second-generation tyrosine kinase
inhibitor (TKI) approved for the treatment of pediatric patients
with Ph+ chronic myeloid leukemia (CML) in chronic phase in the
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US, EU, and Korea. Dasatinib has been evaluated in a phase 2 study
(CA180-226/NCT00777036) in pediatric patients with CML chronic
phase (CP), accelerated phase (AP), and blastic phase (BP) as a 60
mg/m’ tablet once daily and 72 mg/m?” powder for oral suspension
(PFOS) once daily. Dasatinib was found to be safe and effective for the
treatment of pediatric CML-CP. The objectives of current analyses were
to characterize the pharmacokinetics (PK) of dasatinib with weight
(WT)-tiered tablet and PFOS doses and to characterize dose-response
(D-R) relationship between dasatinib treatment and efficacy, in Asian
and non-Asian pediatric patients with CML.

Methods: A population PK (PPK) model was developed by adapting a
previously developed pediatric PPK model to evaluate the effect of race
on the PK of dasatinib using concentrations from 104 pediatric patients
with leukemia and solid tumors across 3 dlinical studies (NCT00306202,
NCT00316953, and NCT00777036). The following covariate effects were
evaluated in the PPK model: effect of WT on apparent clearance (CL/F)
and apparent central volume of distribution (Vc/F), effect of formulation
(PFOS versus tablet) on relative bioavailability (FR), and effect of Asian race
on CL/F and Vi/F. The D-R analysis was performed with respect to an effi-
cacy endpoint of time to achieve major molecular response (MMR), with
the data available from 84 pediatric patients with CML-CP (NCT00777036).
The D-R relationship was described using a Cox proportional hazard
(CPH) model by including following covariates of interest: cohort (72 mg/
m? PFOS versus 60 mg/m’ tablet), age, WT, baseline BCR-ABL transcript
level, and Asian race.

Result: A two-compartment model with first-order absorption
and linear elimination well characterized dasatinib PK in pediatric
patients. Dasatinib CL/F and Vc/F increased with increasing WT
in pediatric patients. Asian race was not a significant covariate of
CL/F and Vc/F, although Vc/F was modestly lower in Asian. FR of
PFOS in pediatric patients was 30 to 40% lower relative to that of
the tablet. Model-based simulation showed that proposed WT-
tiered doses produced uniform exposures across the WT tiers.
Steady-state exposures were similar between Asian and non-Asian
with the proposed WT-tiered doses in the label. The D-R analysis
showed that time to achieve MMR was longer in patients on PFOS
versus tablet and shorter in Asian patients versus non-Asian pa-
tients, although the difference was not statistically significant.

Conclusions: The results from the PPK and D-R analyses suggest
that no dose adjustment of dasatinib is required for Asian pediatric
patients with CML-CP, and support the current dosing regimens
approved in Korea.

Keyword: Pharmacometrics, CML, Pediatrics, Asian, Population
Pharmacokinetics, Dose-Response
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A study of treatment-free remission
evaluation in real-world chronic my-
eloid leukemia; Estimated cost-effec-
tiveness analysis (ASTER-C)

Bora Nam', Soktae Kim', Jae Hoon Lee?, Kwai Han Yoo?, Hawk Kim**

' Department of International Trade, Dongkuk University, Korea

* Division of Hematology, Gachon University Gil Medical Center,
Gachon University College of Medicine, Korea

Background: Chronic myeloid leukemia (CML) needs taking life-
long tyrosine kinase inhibitor (TKI) which arises serious toxicities
such as peripheral occlusive disease and pulmonary hypertension
as well as low-grade toxicities. Treatment-free remission (TFR)
can make almost half CML patients achieving deep molecular
response (DMR) free from TKIs. We investigated total costs of each
TKI considering TFR in Korea.

Methods: Total numbers of annual newly-diagnosed CML patients
were adopted from national cancer registration database. TFR was
defined as achieving MR4.5 and lasting for 3 years. The proportion
of MR4.5 was adopted from phase lIl studies of imatinib (IM), nilo-
tinib (NIL) and dasatinib (DAS). TKI management followed life-long
Markov model (Fig 1). Willingness to pay (WTP) was calculated for
beneficial effects of patients who have achieved TFR and taking
no TKls as 2 times of gross domestic product per capita. Cost of
progression was calculated based on the study by Jabbour et al.
Patients older than 79y was not included in this study because TFR
benefit is not considered in this age group. Duration of treatment
and TFR was calculated separately according to age groups. We
assumed that taking KTl lasted life-long until median life expec-
tancy in Korea (80.87 years).

Result: Newly diagnosed annual CML patients were 443; 9 in age
0-14, 96 in age 15-34, 125 in age 35-49, 124 in age 50-64 and 89 in
age 65-79. The theoretical number of patients who have sustain-
able TFR was 731in 1M, 93 in DAS and 119 in NIL. TFR as person-year
in IM, DAS and NIL were 1940, 2521 and 3247, respectively. TFR
(person-year) was very different according to age groups because
of different incidence rates; 99.9 in age 0-14, 788.7 in age 15-34,
666.1 in age 35-49, 353.8 in age 50-64 and 33.7 in age 65-79 when
IM was applied. TFR (person-year) were 128.2 in age 0-14, 1014.5in
age 15-34,861.6 in age 35-49, 464.1 in age 50-64 and 52.8 in age
65-79 when DAS was applied. TFR (person-year) were 164.9 in age
0-14,1305.6 in age 15-34, 11094 in age 35-49, 598.3 in age 50-64
and 69.0 in age 65-79 when NIL was applied. WTP according to
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TFR was 1213 in IM, 157.5 in DAS and 202.8 billion KW in NIL. Costs
by progression were 328 in IM, 26.8 in DAS and 22.3 billion KW in NIL.
Life-long maintenance costs for patients who did not achieved sus-
tainable TFR without progression were 1287 in IM, 294.2 in DAS and
327.1 billion KW in NIL. Net costs considering TFR and progression
were 40.2in 1M, 163.5 in DAS and 146.6 billion KW in NIL.

Conclusions: Nilotinib was superior to other TKls in terms of TFR
benefit and progression cost according to our life-time Markov
model. However, the net cost was lowest in IM. This analysis is lim-
ited by our assumption that MR4.5 is achieved by first 5 year and
there is no further additional achievement of MR4.5 because of
limitation of MR4.5 rates in each TK trial.

Keyword: Chronic Myeloid Leukemia, Treatment-Free Remission,
Cost-Effectiveness
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Highly sensitive detection of BCR-ABL
in clinical samples by QXDx BCR-ABL
%IS digital droplet PCR

Hee-Jung Chung, Mina Hur*, Hannah Kim, Sumi Yoon, Hee-
Won Moon, Yeo-Min Yun

Laboratory Medicine, Konkuk University Medical Center, Korea

Background: The current therapeutic goal in chronic myeloid
leukemia (CML) is treatment-free remission. To detect minimal
residual disease (MRD), the demand for highly sensitive and accu-
rate molecular monitoring techniques, such as droplet digital PCR
(ddPCR), has increased consequently. The aim of this study is to
determine the performance of standardized QXDx BCR-ABL %S
Kit (BioRad, Hercules, CA, USA), which uses ddPCR, for the detec-
tion of MRD in clinical samples in comparison with real-time PCR.

Methods: A total of 22 clinical samples were tested using the QXDx
BCR-ABL 9%IS Kit (QXDx ddPCR Kit). All ddPCR tests were performed
in duplicate according to the manufacturer’s instructions. Calibration
and quality control were performed for every batch. An Automated
Droplet Generator, CFX96 thermal cycler, and QX200 Droplet Reader
(BioRad) were used for ddPCR and interpretation. The results were
compared with those obtained using the real-time PCR-based BCR-
ABL Mbcr IS-MMR DX Kit (Ipsogen, Lyon, France).

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Result: The QXDx ddPCR Kit was able to detect and quantify ma-
jor BCR-ABL up to a molecular response of MR4.5 and real-time
BCR-ABL Mbcr IS-MMR DX achieved MR3.5 in analyses of clinical
samples. The assay ranges were MR1.0 to MR4.5 (10% to 0.0032%
IS) for the QXDx ddPCR Kit and MR1.0 to MR3.5 (10% to 0.032% [5).
Imprecision for the QXDx ddPCR Kit based on twelve repeat tests
of a quality control material was 24% CV at the level of MR4.0.In a
comparison study using patient samples showing MR1.0 to MR4.0
(10% to 0.01% IS), very strong correlation was obtained (r = 0.86).

Conclusions: This is the first implementation of the QXDx ddPCR
Kit to clinical samples. The QXDx ddPCR Kit had better analytical
sensitivity than that of real-time RT PCR assays, suggesting that it
is a promising method MRD monitoring in patients with CML and
for the informed selection of candidates for discontinuing tyrosine
kinase inhibitors.

Keyword: BCR-ABL, Digital Droplet PCR, Chronic Myeloid
Leukemia, Analytical Sensitivity, Minimal Residual Disease

PP-057

Survival outcomes with addition of
methotrexate and cytarabine onto
standard treatment for diffused large
B-cell lymphoma (DLBCL): 3-year fol-
low-up

Chee Chean Dang*', Yong Khee Guan’, Kuo Zang Wong',
Hsieng Yew Kuan', Mohd Firdaus Lazim', Chiet Yin Yau'

" Pharmacy (Hematology), Hospital Melaka, Malaysia

? Medicine (Hematology), Pantai Hospital Ayer Keroh, Malaysia

Background: Diffuse large B-cell lymphoma (DLBCL) is a heterog-
enous group of diseases with various outcomes depending on
the clinical and biological features. Optimal induction therapy for
high-risk diffuse large B-cell lymphoma (DLBCL) is still unclear, and
clinical trials needed to evaluate alternative approaches. Objec-
tive: This study aimed to evaluate survival outcomes of induction
therapy with addition of high dose methotrexate and cytarabine
onto standard treatment RCHOP (rituximab, cyclophosphamide,
doxorubicin, vincristine, prednisolone) for 62 DLBCL patients.

Methods: Kaplan-Meier method for survival outcomes and log-
rank test were used to analyze factors for univariate analysis.
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Result: 38 patients received RCHOP/CHOP plus methotrexate or
cytarabine or both (RCHOP/CHOP+MA/M/A) while 24 patients
received only RCHOP/CHOP regimen. Mean age at diagnosis for
enrolled patients was 50 + 13.4 years (range, 18 — 77 years). Fe-
males seemed to have more treatment with RCHOP/CHOP+MA/
M/A compared to males (48.5%). Significant difference found in
overall survival (OS) comparing patients manifested with B symp-
toms and patients without B symptoms (p=0.035). With respect
to initial response of frontline therapy, patients who achieved
complete remission was associated with significantly improved
OS (p= 0.0003). Median duration of follow-up was 37.5 months
(range, 2-60 months). The 3-year OS was 71% with 3-year pro-
gression free survival (PFS) 67%. Overall survival and progression
free survival rates of 38 patients received RCHOP/CHOP+MA/M/
A showed significantly better compare to RCHOP/CHOP group
(n=24) with p=0.04 and p=0.03, respectively. Interestingly, there
is a trend seemingly better outcome in female cohort. Among 62
DLBCL patients who received > 4 cycles chemotherapy, 2 (3.2%)
experienced treatment-related mortality (TRM).

Conclusions: Addition of methotrexate and cytarabine onto
RCHOP/CHOP regimen resulted in improved 3-year OS and PFS of
DLBCL patients. TRM rate of RCHOP/CHOP+MA/M/A was compa-
rable with standard treatment indicated that supportive manage-
ment was adequate and appropriate.

Keyword: DLBCL, Survival Outcome, Methotrexate, Cytarabine,
Standard Treatment, Induction Therapy
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High serum glucose during chemo-
therapy is associated with inferior
survival outcome in patients with
non-Hodgkin lymphoma

Jihyun Kwon*, Eu Jeong Ku
Internal Medicine, Chunbuk National University Hospital, Korea

Background: Hyperglycemia contributes to various health problems
including infectious disease and cancer development. Lymphoma
treatments involve high-doses of steroids and therefore include the
risk of elevated blood glucose levels. This study was aimed to evaluate
whether hyperglycemia during chemotherapy influences the prog-
nosis of patients with non-Hodgkin lymphoma.

Methods: We retrospectively reviewed the medical records of all
patients with non-Hodgkin lymphoma who were treated with a
type of chemotherapy containing a corticosteroid at Chungbuk
National University Hospital from January of 2014 to December of
2017. Severe hyperglycemia was defined as Clinical terminology
criteria for adverse events categories greater than or equal to 3
(=3; fasting glucose >250 mg/dL).

Result: A total of ninety-seven patients were reviewed. Median
age was 65.7 years, and 74.2% were diagnosed with diffuse large-B
cell lymphoma. Seventeen patients (17.5%) had type 2 diabetes
mellitus (DM). During chemotherapy, 22 patients (22.6%) had
grade 3 or higher hyperglycemia. The risk factors for hyperglyce-
mia were obesity and underlying type 2 DM. There was no rela-
tionship between hyperglycemia and delayed treatment, reduced
doses of chemotherapeutic agents, or the incidence of infectious
complications. However, in a multivariate analysis of overall surviv-
al, hyperglycemia (hazard ratio 2.9, P = 0.004) was a significant risk
factor for mortality, similar to high international prognostic index
(IPI) score (hazard ratio 2.2, p = 0.019). On the other hand, DM itself
was not directly related to overall survival. The one-year survival
rate of patients with hyperglycemia tended to be lower than
those without hyperglycemia. (37.5% vs 67.4%, P = 0.089)

Conclusions: The occurrence of hyperglycemia during chemo-
therapy is associated with low survival rates in lymphoma patients.
In patients with diabetes, blood glucose levels should be carefully
controlled during lymphoma treatment.

Keyword: Non-Hodgkin Lymphoma, Hyperglycemia, Steroid,
Chemotherapy, Survival

Figure 1. Kaplan-Meier's plot of overall survival rate stratified by (A) hyperglycemia during

chemaotherapy (B) IP1 score, {Log-rank test)
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PP-059

Follicular ymphoma with leukemic
presentation

Shih-Sung Chuang*', Shang-Wen Chen’, Yen-Chuan Hsieh',
Chun-Chi Kuo', Hung-Chang W, Yin-Hsun Feng’

" Pathology, Chi-Mei Medical Center, Taiwan

* Hemato-Oncology, Lioying Chi-Mei Hospital, Taiwan

* Hemato-Oncology, Chi-Mei Medical Center, Taiwan

Background: Follicular lymphoma (FL) is a malignant B-cell
lymphoma of follicular center B-cell origin, usually has at least a
partially follicular pattern. FL frequently involves lymph nodes, but
also spleen, bone marrow, and peripheral blood and Waldeyer's
ring. FL with leukemic presentation is uncommon and has not
been well characterized from Taiwan yet.

Methods: We retrospectively searched for cases of FL with leukemic
presentation in our institution from January 2000 to October 2018.
We characterized the leukemic cell by flow cytometric immunophe-
notyping and biopsies by immunohistochemistry and fluorescence
in situ hybridization (FISH). Clinical history was reviewed.

Result: During this period, there were a total of 210 cases of FL.
Among these, 13 (6.2%) cases presented with leukemic phase. All
these cases were de novo neoplasms, without a prior history of
lymphoma. There were 7 males and 6 females with a median age
of 52 (range, 34-75). The median leukemic cell count was 11.40 x
103/uL (range, 6.08-154.6 x 103/uL). In one case, the leukemic cells
were large with vesicular nuclei and open chromatin, while that
in the remaining 12 cases the leukemic cells were small with ir-
regular nuclear contours and condensed chromatin. All cases had
concurrent tumors: one had only marrow disease, the remaining
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12 patients had involvement of lymph node (n=11), bone mar-
row (n=11), spleen (n=8), nasopharynx (n=2), and other rare sites.
Excluding one case with incomplete data, the FLIPI scores were 1
(n=2), 2 (n=2), 3 (n=3), 4 (n=4), and 5 (n=1), respectively. Histolog-
ically, the concurrent FL were mostly low-grade (n=12; 92%), with
the remaining case with grade 3A disease. Interestingly, the case
with large leukemic cells (Case no. 12) had a concurrent primary
splenic low-grade FL and a double-hit (rearranged BCL2 and MYC
genes) large B-cell lymphoma, of germinal center B-cell pheno-
type and also a double-expresser (positive for both bcl-2 and myc
proteins), in the marrow. CD10 was expressed in the leukemic
cells in 38% (5/13) cases by flow cytometry and in 77% (10/13)
cases in tumor tissues (p= 0.0471, Chi-squared test). Reciprocal
translocation of IGH/BCL2 was identified in 85% (11/13) cases.
Eight patients were treated with R-COP, 3 with R-CHOP, and 1 with
rituximab alone. In a median follow-up time of 32 months (range,
3-129), 6 patients were in complete remission, 4 alive with disease,
2 died of disease, and one died of dengue fever after the third
course of chemotherapy. The 2- and 5-year survival rates were at
100% (7/7) and 83% (5/6), respectively.

Conclusions: In this study, we characterized the clinicopatholog-
ical, immunophenotypical, and genetic features of a series of de
novo FL with leukemic presentation in Taiwan. All patients had
concurrent nodal and/or tissue tumors, without any cases with
leukemic phase alone, which might suggest that these patients
sought medical help too late. The lower CD10 expression rate of
the leukemic cells as compared to their tissue counterpart might
be due to different epitopes for detection in flow cytometry and
immunohistochemistry. Alternatively, loss of CD10 expression
might play a role in the pathogenesis of leukemic change. The
rate of IGH/BCL2 reciprocal translocation was comparable to nod-
al FL. The clinical course of FL with leukemic presentation could be
aggressive, but a significant proportion of the patients obtained
complete remission with chemotherapy. Studies on larger num-
ber of patients are warranted for a better understanding of the
impact of leukemic change in patients with FL.

Keyword: B-cell Leukemia, Follicular Lymphoma, Leukemic
Change, Leukemic Phase, Lymphocytosis
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PP-060

Milk- alkali syndrome with pulmonary
calcification in diffused large B cell
lymphoma: A case report

Lien NhiTran Thi

Oncology, Vietnam National Children's Hospital, Vietnam

Background: Historically, the milk-alkali syndrome (MAS) developed
as an adverse reaction of treatment for peptic ulcer disease. MAS
consists of a triad of hypercalcemia, metabolic alkalosis and variable
degrees of renal insufficiency. The complications associated with MAS
are metastatic calcifications, pancreatitis and reversible cardiac con-
duction abnormalities. But all including clinical and subclinical signs
and symptoms are paraneoplastic syndrome and its sequences

Methods: Descriptive study: Case report

Result: Clinically, the patient without history of using herbal drugs
presented in a cute hypercalcemia crisis associated with low parathy-
roid hormone, polyuria, dyspnea and fever. Subclinically, hypochlorid
metabolic alkalosis in aterial blood gas and pre renal failure were our
initial concerns. Serum phosphorus value was normal . There was not
osteolytic bone involvement in bone X-ray. Pulmonary computer
tomography showed diffused ground - glass opacity. 99 m- methyl
diphosphonate (99mTc-MDP) single photon emission computed
tomography (SPECT) bone scan showed increased tracer uptake in
lung, as same as in bone. There is not any biological causes detected.
Pulmonary calcification is result of thoracoscopic lung biopsy . Con-
trast to hypercalcemia’s rapid response to hydration and steroid, the
pulmonary damage could not improve.

Conclusions: MAS is rare in pediatric oncology. This case provided
us a clust of signs and symptoms which are different from com-
mon syndromes in childhood cancer.

Keyword: Milk-Alkali Syndrome, Mas, Hypercalcemia, Metabolic
Alkalosis, Pulmonary Calcification
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Asian variant of intravascular large
B-cell ymphoma

Sang Eun Yoon*', Junhun Cho?, Duck Cho’, Hee-Jin Kim’, Sun-
Hee Kim’, Young Hyeh Ko”, Won Seog Kim', Seok Jin Kim'*

'Division of Hematology-Oncology, Department of Medicine, Sam-
sung Medical Center, Sungkyunkwan University School of Medicine,
Seoul, Korea

? Department of Pathology and Translational Genomics, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, Korea

’ Department of Laboratory Medicine & Genetics, Samsung Medical
Center Sungkyunkwan University School of Medicine, Seoul, Korea

“ Department of Health Sciences and Technology, Samsung Advanced
Institute for Health Sciences and Technology, Sungkyunkwan Univer-
sity, Seoul, Korea

Background: There are limited data about the influence of the cen-
tral nervous system (CNS) involvernent on the prognosis for patients
with the Asian variant of intravascular large B-cell lymphoma (IVLBCL).

Methods: We analyzed 46 patients who were diagnosed with IVLBCL
between 2001 and 2018. All patients were treated with rituximab, cy-
clophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP).

Result: CNS involvement was diagnosed by cerebrospinal fluid
analysis (n = 6) and brain imaging (n = 5) in 11 patients at diagnosis,
and four cases with CNS relapse were found. Thus, 15 patients had
CNS involvement (15/46, 33%). The clinical characteristics were not
different between patients with and without CNS involvement, but
all patients with CNS involvement belonged to the high-risk group of
CNS-International Prognostic Index (IPI). Thirty-one patients achieved
a complete response (67%, 31/46) whereas eight patients showed
disease progression and six patients died after the first or second cy-
cle of R-CHOP. CNS-directed therapy such as high-dose methotrexate
was combined with R-CHOP for patients with CNS involvement, and
five patients were alive without relapse. The median overall survival
of all patients was 450 months, and overall survival was not different
according to the involvement of CNS.

Conclusions: The treatment outcome of patients with the Asian vari-
ant of IVLBCL is still not satisfactory. The prediction of CNS involvement
based on the clinical features including CNS-IPI score might not serve
to identify patients at high risk of CNS involvement, either. Thus, more
effective strategies for diagnosis and treatment should be developed.

Keyword: Intravascular B-cell Lymphoma, Asian Variant, Central Nervous System
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PP-062

Clinical impact of prognostic nutritional
index in diffuse large B cell ymphoma

Gyeong-Won Lee*', Se-ll Go?, Sungwoo Park', Myoung Hee

Kang’, Hoon-Gu Kim’

"Internal Medicine, Gyeongsang National University Hospital, Gyeong-
sang National University College of Medicine, Korea

?Internal Medicine, Gyeongsang National University Changwon Hos-
pital, Gyeongsang National University College of Medicine, Korea

Background: We evaluated the association between the prognostic
nutritional index (PNI) and the clinical features of diffuse large B cell lym-
phoma (DLBCL) and developed a novel prognostic model using a nomo-
gram including the PNI and other biomarkers for cancer cachexia.

Methods: A total of 228 DLBCL patients treated with first-line
R-CHOP (rituximab plus cyclophosphamide, doxorubicin, vincris-
tine, and prednisone) were retrospectively reviewed. PNI was cal-
culated as 10 x serum levels of albumin (g/dL) + 0.005 x absolute
lymphocyte count (/mm3). Patients were categorized into low-
and high-PNI groups based on a cut-off value of 40. The nomo-
gram for predicting overall survival (OS) was constructed using a
Cox regression model.

Result: PNI was positively correlated with skeletal muscle index,
body mass index, and serum levels of albumin. The low-PNI group
had a lower complete response rate (60.3% vs. 87.6%), increased
treatment-related toxicity, and more frequent treatment discon-
tinuation (43.5% vs. 8.8%) than the high-PNI group. The median
OS was shorter in the low-PNI group than the high-PNI group
(15.6 months vs. not reached; p < 0.001). Multivariate Cox regres-
sion analyses showed that PN, sarcopenia, and the international
prognostic index (IPI) were independent prognostic factors for OS.
The nomogram developed using this regression model showed
excellent discriminatory ability for predicting OS (c-index, 0.80)
compared to the IPl alone (c-index, 0.75). Low PNI was associated
with adverse clinical features of DLBCL.

Conclusions: The proposed nomogram supports the clinical im-
pact of cachexia on survival and may contribute to individualized
therapy in DLBCL.

Keyword: Lymphoma, Cachexia, Nutrition Assessment,
Sarcopenia, Serum Albumin, Lymphocyte Count
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Clinical characteristics and outcome
of acquired immune deficiency syn-
drome (AIDS) related lymphomas
(ARL) in hospital Ampang

Christopher, Chin Keong Liam*', Sen Mui Tan', Jerome, Tsen
ChuenTan', Tee Chuan Ong', Jameela Sathar', Suraya Hanim
Abdullah Hashim?, Yi Lin Lee?, Kian Boon Law’

"Hematology, Hospital Ampang, Malaysia

? Infectious Disease, Hospital Ampang, Malaysia
? Clinical Research Ward, Hospital Ampang, Malaysia

Background: Patients with Human Immunodefiency Virus (HIV)
have a higher risk of developing Non-Hodgkin lymphomas (NHL). The
World Health Organization (WHO) recognises NHL as an Acquired
Immune Deficiency Syndrome (AIDS) defining illness, known as AIDS
related lymphomas (ARL). The clinical manifestations of ARL are more
advanced in stage, with B symptoms, and more likely to involve extra
nodal and unusual sites. Outcome of ARL has improved during recent
years due to the introduction of combination anti-retroviral therapy
(CART). Early initiation of cART has reduced the risk of developing ARL
and also improves the complete remission (CR) rates and overall sur-
vival (OS) rates in those treated with chemotherapy and autologous
stem cell transplant.

Methods: This is a retrospective analytical study. We included patients
with HIV and NHL, treated from January 2010 to December 2017. Data
were obtained through the electronic medical records and database,
including demographic data, clinical and laboratory characteristics,
complications, treatment and outcome, were analysed.

Result: 45 patients were analysed. The mean age at diagnosis was
42 years old and 91% are males (n=41). 75% of patients (n=34) have
advanced disease. Diffuse Large B Cell Lymphoma (DLBCL) is the most
common subtype (67%, n=30). Most of them were on combination
anti-retroviral therapy cART (879%, n=39) and given chemotherapy (83%,
n=36), but less than half achieve an overall response rate (ORR) of at least a
partial response (39%, n=14). The median overall survival (OS) is 6 months.

Conclusions: The outcome of our patients with ARL is poor de-
spite most of them being initiated on cART. The advance stage of
presentation of ARL contributes to the poorer outcome compared
to their HIV negative counterparts. With the current emphasis on
early initiation of CART upon diagnosis of HIV regardless of CD4
count, it remains to be seen if that would further improve the out-
come of these patients.
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Keyword: Human Immunodefiency Virus (HIV), Non-Hodgkin
Lymphomas (NHL), AIDS Related Lymphomas (ARL)

Table 1. Baseline characteristics
Characteristics N (%)
Total 45 (100%)
Age [years)
<40 17 (38%)
=40 28 (62%)
SEX
Male 41 (91%)
Female 4(9%)
PS (ECOG)
»2 21 (46%)
02 24 (53%)
LYMPHOMA SUBTYPE
Diffuse large B cell (DLBCL) 30 (67%)
Burkitts Lymphoma B (18%)
Primary CNS Lymphoma 2 (4%)
Plasmablastic Lymphoma 2 (4%)
ALCL 1(2%)
MALT 1(2%)
Castleman's disease 1(2%)
ADVANCE STAGE
sstage |IB 28 (64%)
<stage |IA 16 (36%)
Bulky disease [>7cm) 20 (44%)
CHEMOTHERAPY REGIME
MT based 11 (24%)
EPOCH 4 (9%)
cHOP 20 (44%)
No treatment 9 (20%)
Prephase treatment only 1(2%)
CD 4 COUNT
<50 13 (20%)
50-199 14 (31%%)
> 200 15 (33%)
Unknown 3 (7%)
Best Response (For treated patients, n=36)
Complete response (CR) 11 (31%)
Partial response (PR) 3 (B%)
Refractory 22 (61%)
PP-064

Necropotosis was restored in chronic
lymphocytic leukemia by inhibiting
LTB-NF-KB-LEF1 pathway

Yifeng Sun, Jing Li, Zhao Xu, Jiadai Xu, Peng Liu*
Department of Hematology, Zhongshan Hospital, Fudan University, China

Background: Chronic lymphocytic leukemia (CLL) is the most
prevalent adult leukemia in western countries. Although CLL
develops relatively slow, it is very difficult to be completely cured.
Small B lymphocytes progressively accumulate in CLL, which is
largely attributed to defective apoptosis. A cell may die through
apoptosis or necrosis pathway, but when cells are in apoptot-
ic-deficient conditions, necroptosis acts as the main cell death
program. We have demonstrated that necroptosis was blocked in
CLL cells and necroptosis induced by tumor necrosis factors alpha
(TNF-a) was inhibited by LEF1. However, it is difficult to find drugs
specifically targeting LEF1. Lymphotoxin-f (LTB) is a member of
TNF family protein which activates NF-kB pathway to induce these

responses, and anti-tumor process or tumor genesis are also regu-
lated by LTB. The relationship between CLL and LTB is still unclear.

Methods: Peripheral blood mononuclear cells (PBMCs) of patients
diagnosed as CLL and normal volunteers were isolated from
blood samples by Ficoll-isopaque centrifugation. Genes' expres-
sion was analyzed by real-time quantitative RT-PCR. SIRNAs was
used to knockdown genes. Proteins’ expression was measured by
Western Blot. Cell apoptosis was assessed by the Annexin-V-PE
kit. Differences of gene expression among groups were assessed
by the Mann-Whitney U test. Experimental results were obtained
from three separate experiments and determined using a t-test to
compare variance.

Result: Cytokine and inflammatory reaction PCR arrays including
3 CLL patients and 3 normal volunteers. LTB ranked at the top of
the gene list. LTB expressed much higher in patients and Realtime
RT-PCR was used to validate it's differentiate expression between
patients and normal volunteers. Expression of LTB was much high-
erin 9 CLL patients than 8 normal volunteers. LTB was involved in
NF-kB pathway and it might be able to activate this pathway by
either canonical or noncanonical way. The result showed that IKKB
was significantly upregulated in CLL patients, whereas RelB only
slightly downregulated comparing with volunteer controls, which
indicated that LTB induce activation of NF-kB canonical pathway
in CLL cells. Measured by flow cytometry, necroptosis was gen-
erated by 30ng/ml TNF-a and 20uM zVAD in B lymphocytes of
normal volunteers. However, in CLL cells, necroptosis could not be
induced in the same microenvironment. When LEFT was knocked
down, necroptosis of CLL cells were restored significantly. Inter-
estingly, after knocking down LTB, necroptosis was also restored.
Western Blot showed that when LEFT was knocked down, expres-
sion of CYLD was increased, which indicated necroptosis restored
with IKKB did not change significantly. While knocking down LTB
led to not only increased CYLD, but also decreased the expression
of IKKB in CLL cells. Furthermore, IKK16 was used to block IKKR of
CLL cells. IKKB blocking did not regulate the expression of LTB, but
expression of LEF1 decreased and CYLD increased significantly.

Conclusions: When large amount of TNF-a and NF-kB pathway
inhibitors were added to CLL therapeutic regimens, CLL cells
may restore necroptosis through LTB-NF-kB pathway. Under the
assistance of these new strategies, these malignant cells might be
killed more easily by chemotherapeutics.

Keyword: Chronic Lymphocytic Leukemia (CLL), LTB- NF-KB
Pathway, Necroptosis
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Prevalence and immunophenotypic
characteristics of monoclonal B-cell
lymphocytosis in Korea

In Young Yoo', Sung Hoan Bang', Seok Jin Kim?, Hee Jin Kim',
Sun-Hee Kim', Duck Cho*'

' Department of Laboratory Medicine and Genetics, Samsung Medical
Center, Korea

* Division of Hematology and Oncology, Department of Medicine,
Samsung Medical Center, Korea

Background: Monoclonal BXcell lymphocytosis (MBL), known
as a precursor condition of chronic lymphocytic leukemia/small
lymphocytic lymphoma, is defined by the presence of fewer
than 5.0x1019/L clonal B lymphocytes in the absence of clinical
signs and symptoms of malignancy and infectious/autoimmune
disease. Based on the immunophenotypic characteristic of clonal
B lymphocytes, it was subdivided into three categories: (1) CLL-
like MBL (CD5+CD20dim+CD23+slglow), (2) atypical CLL-like MBL
(CD5+CD20bright+ CD23-) and (3) CD5-MBL. Most epidemio-
logic studies about MBL were performed targeting on limited
geographical regions. To our knowledge, little is known about
the prevalence of MBL in Asia. Therefore, we aimed to investigate
the frequency and immunophenotypic characteristic of MBL in
healthy subjects older than 40 years in Korea, using a multicolor
flow cytometry assay.

Methods: This prospective study was performed with residual
peripheral blood samples from healthy subjects older than 40
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years who visited the Health Promotion Center, Samsung Medical
Center, Seoul, Korea between March 2018 and November 2018.
Inclusion criteria were: (1) Patients had no previous history of ma-
lignancy, autoimmune disease and infectious disease; (2) Samples
had a lymphocytosis (>4.0x1019/L) without possible causes. The
selected samples were immunophenotyped using high-sensitive
flow cytometry based on following 8-color monoclonal antibod-
ies: CD45/CD10/CD19/CD20/CD23/kappa/lambda light chain.

Result: During the 9-month study period, total 65 EDTA peripheral
blood samples from 39 males and 26 females were collected.
Median age of the 65 healthy subjects was 55 years (range 40-
81 years). The median cell count of absolute lymphocyte was 4.3
X1079/L (range 4.0 - 6.7 X10A9/L). Among 65 healthy subjects,
the overall MBL prevalence was 3.1% (2/65); one CLL-like MBL and
atypical CLL-like MBL. Case 1 was 68-year-old man without any ev-
idence of malignancy and infectious status. The peripheral white
blood cell count was 8.3 x1079/L with 29.5% B lymphocytes, of
them the absolute count of MBL was 2.2 x10A9/L. This case 1
showed CLL-like MBL (CD5+CD234) with abnormal kappa/lamb-
da restriction pattern and low expression of CD20. The other case
2 was 53-year-old man who showed leukocytosis (10.3 1079/
L) with clonal B cells with abnormal kappa/lambda restriction
pattern and strongly positive for CD5 and CD20, but negative for
CD23 expression.

Conclusions: This study is the first MBL prevalence study in East
Asian population that demonstrates lower prevalence (3.1%) of
MBL compared to other studies conducted with similar sensitive
method and aged group. Further study should be conducted to
determine progression potential to CLL or other lymphoprolifera-
tive disease on two MBL cases detected in this study.

Keyword: Chronic Lymphocytic Leukemia, Monoclonal B-cell
Lymphocytosis, Prevalence, Flow Cytometry, Korea
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Event free survival at 24 months is a sur-
rogate end point for subsequent overall
survival in peripheral T-cell ymphoma

Yu RiKim', Soo-Jeong Kim’, June-Won Cheong’, Haerim Chung’, Ji
Fun Jang’, Yundeok Kim', Yoo Hong Min”, Jin Seok Kim*’
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Background: Despite the progress of chemotherapeutic agent,
peripheral T-cell lymphoma (PTCL) still have poor prognosis. To
evaluate the surrogate marker for overall survival (OS) in PTCL,
we investigated the role of event free survival (EFS) at 24 months
(EFS24), and then assessed the predictive factor for EFS24.

Methods: Newly diagnosed PTCL patients who treated with
anthracycline containing chemotherapy were analyzed. EFS was
defined the time from the date of diagnosis to progression, re-
treatment or death from any cause.

Result: Total 178 patients were included, median follow up was
16.0 months (range, 0 to 107), 63 (35.4%) patients remained event
free status at 24 months. Subsequent OS of the patients who
achieve EFS24 was not different to age, sex matched general
population (P = 0.0576) while the patients who could not achieve
EFS24 showed poor survival (P < 0.001). After matching the
baseline characteristics compared to DLBCL cohort, subsequent
survival of the patients who achieve EFS24 did not show statis-
tical difference between PTCL and DLBCL (P = 0.0577). Patients
who were event free status at 24 months could have a chance for
favorable survival like general population. Advanced stage is the
single predictive factor for EFS24 by multivariable analysis.

Conclusions: EFS24 could stratify the subsequent OS in PTCL pa-
tients. PTCL patients who achieve EFS24 showed similar subsequent
OS compared to general population or DLBCL. Advanced stage at
diagnosis is the negative predictive factor for EFS24 in PTCL, these
group of patients are needed to receive the new therapeutic strategy.

Keyword: Periperal T-cell Lymphoma, Event Free Survival, Diffuse
Large B-cell Lymphoma

Figure 1. Subsequent overall survival (05 of the peripheral T-cell lymah and diffuse large B-cell patieats. (A)

05 of patients frea status at 12 months. (B) Subsequent 0% of patients who did not
achieve event free survival (EFS) at 12 months (EF512). (C) Subsequent 05 of patients who were event free
survival at 24 months (EFS24). () Subsequent O5 of patients who did not achieve EF524.
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Prurigo nodularis and hodgkin’s lym-
phoma - A rare association

Zher Lin Go*', Qin Jian Low’, Nurul Aisyah Abd Rahman', Ling

Fong Ng', Ngee Siang Lau’
' Department of Internal Medicine, Hospital Melaka, Malacca, Malaysia

? Department of Internal Medicine, Hospital Sultanah Nora Ismail Batu
Pahat, Johore, Malaysia

? Department of Hematology, Hospital Ampang, Selangor, Malaysia

Background: Prurigo nodularis (PN) is characterized by multiple pru-
ritic, hyperkeratotic nodules on the extensor surfaces of the lower ex-
tremities. The largest cohort to date by Iking et al. revealed that PN is
associated with a systemic condition in 87% of cases. Hence, clinicians
when encountering unexplained cutaneous lesions should prompt
a search for systemic conditions. Here we report a case of PN second-
ary to Hodgkin's Lymphoma. To our knowledge, in Malaysia there is
by far no reported case of PN secondary to lymphoma in literatures,
whereas a local cohort in Singapore by Tan et al. did not report any
association of lymphoma either.

Methods: (Case Report) A 30-year-old man experienced rashes
over both lower limbs since April 2018. The rashes appeared on
both dorsum of the foot, and gradually involved the shins. The
rashes were symmetrical, erythematous, nodular, hyperkeratotic,
and pruritic with scratch marks (figure 1). He visited four general
practitioners in three months, given multiple courses of topical
steroid, antibiotic, antifungal, emollient, and antihistamines. These
medications temporarily relieved the pruritus yet the lesions per-
sisted. He did not have fever and constitutional symptoms. In July
2018, he developed right cervical lymphadenopathy and features
of superior vena cava (SVC) obstruction. Further workup revealed a
mediastinal mass on chest X-ray. Cervical lymph node biopsy was
done followed by computered tomography (CT). The histopatho-
logical examination of the cervical lymph node showed features
classical of Reed-Sternberg cells consistent with Hodgkin's Lym-
phoma. CT imaging revealed a large anterior mediastinal mass
measured 6.4 x 6.1 x 11.2 cm, complicated by SVC obstruction
and tumour thrombus in the right internal jugular vein (LJV). There
were multiple enlarged right cervical and supraclavicular nodes
seen. These findings concluded a stage 2a disease. His rashes were
reviewed by the dermatology team and diagnosed as prurigo
nodularis (PN). He was started on low molecular weight heparin
for the 1)V tumour thrombus, and chemotherapy escalated BEA-
COPP protocol consisting of bleomycin, etoposide, adriamycin, cy-
clophosphamide, vincristine, procarbazine and prednisolone. The
dermatology team started him on topical emollient, steroid, and
oral antihistamine for his PN. After four cycles of chemotherapy,
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his pruritus resolved. The PN rashes on the lower limb appeared
less erythematous, fainted, with no scratch mark. Repeated CT
showed partial response (PR).

Result: (Discussion) Lymphoma is known to associate with cutane-
ous manifestations. Our index patient suffered from intense pruritic
rashes of PN months before developing cervical lymphadenopathy.
This case illustrated the sinister cutaneous presentation of lymphoma,
and making the correct underlying diagnosis becomes very challeng-
ing. Bearing in mind PN is frequently associated with underlying sys-
temic conditions, clinicians should have a low threshold to prompt a
search of systemic illnesses and refer to appropriate specialties when
encountering such skin lesions, in order to make an early precise diag-
nosis followed by management.

Conclusions: Cutaneous manifestations such as PN can be the
initial and only presentation of lymphoma. Clinicians should have
a broad list of differential diagnosis when encountering difficult
rashes like our index case, followed by appropriate consultations
and referrals.

Keyword: Prurigo Nodularis, Hodgkin's Lymphoma, Cutaneous
Manifestation of Lymphoma, Paraneoplastic Skin Lesions
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The protection effect of moringa ex-
tract from lymphoma cell metastasis
through decreasing ICAM-1 in Inter-
nal carotid artery of metabolic syn-
drome rats

Mohamad Arif Fikri*, Bastomy Eka Rezkita, Rani Luthfiany Putri,
Dyah Ratna

Pathology Anatomy, Sebelas Maret University, Indonesia

Background: Metabolic syndrome has been associated with
chronic inflammation due to the increased production of reactive
oxygen species (ROS) that impact on increase of ICAM-1 expres-
sion. High ICAM-1 participate in the dissemination of lymphoma
cells to target organs in the late stages of the metastatic process
by mediating firm cell to cell contact to arrest in the circulation.
Moringa seeds contains secondary metabolites that can decrease
ICAM-1 through inhibition of ROS production. This study aimed
to determine the effect of Moringa seeds extract against ICAM-1
expression on internal carotid artery of metabolic syndrome rats
(Rattus norvegicus).

Methods: This was laboratory experimental using posttest only
group design held in Gadjah Mada University and pathology anat-
omy laboratory of Sebelas Maret University. The sample are 28 male
rats (Rattus norvegicus) that divided into 4 groups: K1 as the control
were fed with standard pellet, K2 were metabolic syndrome rats
model without moringa seed extract, K3 were metabolic syndrome
rats model and given Moringa seeds extract at dose 150mg/KgBW
and K4 were metabolic syndrome rats model and given Moringa
seeds extract at dose 200mg/KgBW. ICAM-1 expression measured
with intensity distribution score (IDS). Effect of Moringa seeds extract
to ICAM-1 expression on internal carotid artery were analyzed with
Kruskal-Wallis and Mann-Whitney posthoc test.

Result: The mean value of IDS ICAM-1 expression in K1: 2.33, K2:
159.29, K3: 88.83, K4: 46.00. ICAM-1 expression in the internal carotid
artery then analyzed by Kruskal-Wallis test. Kruskal-Wallis test showed
that there were significant differences of ICAM-1 expression between
4 groups of liver tissue (p<0.05). Then the Mann-Whitney post hoc
test showed significance differences between four groups (p<0.05).

Conclusions: Moringa oleifera seeds extract at dose of 150 mg/kgBW
and dose of 200 mg/kgBW potentially lowered ICAM-1 on carotid
interna artery of metabolic syndrome rats (Rattus norvegicus).
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Figure 1. ICAM-1 expression in the internal carotid artery.
Observed with a microscope magnified 400 times.

With:

A. Control, IHC

B. Control, HE

€. Metabolic syndrome without extract, IHC

D. Metabolic syndrome without extract, HE

E. Moringa seed extract dose 150 mg / kg, IHC

F. Moringa seed extract dose of 150 mg / kg, HE

G. Moringa seed extract dose 200 mg / kg, IHC

H. Moringa seed extract dose 200 mg / kg body weight, HE

Table 1. Average ICAM-1 expression in the internal carotid artery

Group N Average IDS
expression for
ICAM-1
K1 6 2.33
K2 7 159.29
K3 6 88.83
K4 7 46.00

Table 2. The Mann-Whitney post hoc test of ICAM-1 expression in
internal carotid artery

Group Sig. Significance
value

Kland K2  0.002 Significant
Kland K3  0.003 Significant
Kl and K4 0.008 Significant
K2and K3  0.022 Significant
K2and K4  0.002 Significant
K3and K4 0.012 Significant
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Ibrutinib vs real-world (RW) treatment
outcomes in chronic lymphocytic leu-
kemia by Del11q status: Adjusted com-
parison of clinical trial and RW data
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* CEITEC, Masaryk University, Belgium

Background: Ibrutinib, a first-in-class, oral, covalent inhibitor
of Bruton’s tyrosine kinase, is approved in many countries for
treatment-naive (TN) and previously treated chronic lympho-
cytic leukemia (CLL), supported by improved response rates,
progression-free survival (PFS), and overall survival (OS) versus
chlorambucil in RESONATE-2™ (NCT01722487; Burger JA, et al. N
Engl J Med. 2015;373:2425-2437) and ofatumumab in RESONATE™
(NCT01578707; Byrd JC, et al. N Engl J Med. 2014;371:213-223). We
analyzed survival outcomes for ibrutinib versus RW treatments for
TN and relapsed/refractory (R/R) CLL by del11q status, an adverse
prognostic factor linked with poor patient outcomes despite
conventional chemoimmunotherapy. An adjusted comparison re-
stricted to patients with confirmed del11q status was conducted
using patient-level data from RESONATE-2™ and RESONATE™ and
RW databases from 2 countries.

Methods: The Lyon-Sud RW database holds medical records for
patients with CLL diagnosed between 1980 and 2017 from the
Centre Hospitalier Lyon-Sud, France; the Chronic Lymphocytic
Leukemia Registry (CLLEAR) RW database holds medical records
for patients with CLL diagnosed between 1988 and 2017 from 7
academic centers in the Czech Republic. TN CLL database patients
were selected using RESONATE-2™ criteria (which excluded those
aged < 65 years or del17p positive). For the R/R group, patients
> 18 years of age or those with del17p were allowed per RESO-
NATE™ inclusion criteria. PFS and OS outcomes by del11q status
were compared between the ibrutinib arms of RESONATE-2™/RES-
ONATE™ and physicians' choice (PC) treatment in the pooled RW
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databases (excluding ibrutinib). A multivariate Cox proportional
hazards model was fitted on pooled randomized controlled trial/
RW data to estimate adjusted hazard ratios (HRs) for effect of ibru-
tinib versus RW PC treatment using age, sex, and treatment line as
covariates. The unit of observation for the RW databases was the
treatment line (rather than patient) number; RW patients receiv-
ing multiple lines of therapy contributed to multiple observations,
and baseline was defined as the line-specific treatment start date.

Result: For the RWTN (first-line [1L]) cohort, 466 treatment lines were
analyzed; 134 (28.8%) patients were del11q positive. In RESONATE-2™,
29/136 (21.3%) TN patients were del11q positive. For second-line (2L)
PC treatment in the RW R/R cohort, 385 treatment lines were ana-
lyzed; 135 (35.1%) were from del11q-positive patients. In RESONATE™,
13(37.1%) 2L patients were del11q positive. For 2L or later (2L+) treat-
ment in the RW R/R cohort, 727 treatment lines were analyzed; 291
(40.0%) were from del11q positive patients. In RESONATE™, 63/195
(32.3%) 2L+ patients were del11q positive. The Table shows adjusted
HRs for PFS and OS for 1L, 2L, and 2L+ ibrutinib versus RW PC treat-
ment of patients with/without del11g.

Conclusions: Adjusted comparisons of the registration trial (RESO-
NATE-2"/RESONATE™) and RW patient-level data suggest that OS
and PFS improvements with ibrutinib versus PC therapies are pro-
nounced for patients with CLL harboring del11q compared with
those who are del11q negative. The findings inform physicians of
the comparative effectiveness of ibrutinib in the RW for patients
with this high-risk cytogenetic abnormality.

Keyword: Chronic Lymphocytic Leukemia, Real-World Evidence,
Ibrutinib, Del11q, Survival
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A case of EBV-Positive NK/T cell lym-
phoma progressed from severe mos-
quito bite allergy
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"'Laboratory Medicine, University of Ulsan College of Medicine and
Asan Medical Center, Korea

? Pathology, University of Ulsan College of Medicine and Asan Medical
Center, Korea

? Pediatrics, University of Ulsan College of Medicine and Asan Medical
Center, Korea

Background: A severe mosquito bite allergy is one of Chronic active
EBV infection (CAEBV). It might be misdiagnosed as a cellulitis. CAEBV
including severe mosquito bite allergy can progress to systemic
EBV-positive NK/T cell lymphoma which has very fulminant and fatal
clinical course. We report a case of EBV-positive NK/T cell lymphoma
progressed from severe mosquito bite allergy. To the best of our
knowledge, this is the first case reported in Korea. In March 2018, a
17-years old boy was admitted for his unknown upper arm mass le-
sion with necrosis. He had a severe mosquito bite allergy 5 years ago
at the fifth grade. Two months ago, he visited the dermatology clinic
for his right upper arm mass lesion, and received a skin excision, but
the skin necrosis got worse. The skin biopsy at the right upper arm
was performed in the general hospital, and revealed NK/T-cell lym-
phoma in the background of CAEBV of T-and NK-cell type. He showed
high titers of EBV-VCA IgG (396 U/mL) and EBV-EA IgG (82.0 U/mL)
with WBC 2.1x 109/L with left shift (3% myelocytes), Hb 13.3 g/dL
and platelet 118x 109/L. The bone marrow (BM) study disclosed the
marked interstitial infiltration of neoplastic lymphoid cells. The immu-
nohistochemistry of BM biopsy revealed the positivity for CD3, CD8
and CD56, and the EBV in situ hybridization showed strong positivity.
So the BM involvement of NK/T cell lymphoma was diagnosed. PET-
CT showed several hypermetabolic lesions in the right upper limb,
lung, omentum, mesentery and right iliac bone, compatible with NK/
T celllymphoma. He is being treated with SMILE chemotherapy.

Keyword: NK/T Cell Lymphoma, EBV, Severe Mosquito Bite Allergy,
Chronic Active EBV Infection
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Background: Ibrutinib, a first-in-class, oral, covalent inhibitor of Bruton's
tyrosine kinase, is approved in several countries as monotherapy for adults
with Waldenstrom's macroglobulinemia (WM). In the phase 3 INNOVATE
trial (NCT02165397; Dimopoulos MA, et al. N Engl J Med. 20183782399-
2410), adding ibrutinib to rituximab (R) led to a statistically significant
improvement in progression-free survival (PFS) compared with place-
bo-rituximab in both treatment-naive (TN) and relapsed/refractory (R/R)
patients. This analysis examined the relative treatment effect of IR vs other
RW treatment regimens used in daily clinical practice in TN and R/R WM.
An adjusted comparison was conducted using patient-level data (PLD)
from iINNOVATE and the French Lyon-Sud RW database.

Methods: The Lyon-Sud database holds medical records for pa-
tients with WM diagnosed between 1980 and 2017 from the Cen-
tre Hospitalier Lyon-Sud. PFS and overall survival (OS) outcomes
were compared between the IR arm of INNOVATE and RW physi-
cians' choice (PC) treatment in Lyon-Sud (excluding RW ibrutinib).
Kaplan-Meier survival curves by patient cohort were generated for
PFS and OS. A multivariate Cox proportional hazards model was
fitted on the pooled PLD from both sources to estimate adjusted
hazard ratios (HRs) for effect of IR on PFS and OS vs RW treatment,
with age, sex, and treatment line as covariates. Treatment line was
the unit of observation for the RW databases; RW patients receiv-
ing multiple treatment lines contributed to multiple observations.
Baseline was defined as the line-specific treatment start date.

Results: Overall, 242 treatment lines were identified and 224 were an-
alyzed. Baseline characteristics were comparable between the IR arm of
iINNOVATE (n=75) and the RW cohort; median follow-up was 26.7 and 685
months, respectively.

Non-ibrutinib PC regimens in the RW cohort included rituximab (n=51
treatment lines), chemotherapy (n=66; including chlorambucil, n=31),
rituximab-cyclophosphamide-dexamethasone (n=35), rituximab-CHOP/
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CHOP-like (n=21), rituximab-chlorambucil (n=15), fludarabine-cyclophos-
phamide-rituximab (n=14), bendamustine-rituximab (n=10), other ritux-
imab-containing chemoimmunotherapy (n=10), and rituximab-targeted
agent (n=2). Two ibrutinib lines were excluded from the RW cohort analysis.
The Figure shows the observed first line or later (1L+) Kaplan-Meier curves for
IR vs RW PC therapy for all analyzed patients with WM (unadjusted HRs: 032
[95% confidence interval (Cl), 0.19-0.55] for PFS [A] and 038 [95% (1, 0.13-1.09]
for OS [B]). After adjusting for differences in patient characteristics, HRs (1L+
therapy) became 028 (95% Cl, 0.16-048; p<0.001) for PFS and 029 (95% C,
009-093; p=0037) for OS. For 1L treatment only (Lyon-Sud n=109; INNOVATE
n=34), adjusted HRs were 025 (95% Cl, 0.09-0.70; p<0.009) for PFS and 0.20
(95% C,0.02-2.00; p=0.170) for OS; respective unadjusted HRs were 031 (95%
(,0.12-0.78) and 030 (95% Cl, 0.04-2.34). For the second line or later setting
(Lyon-Sud n=115;INNOVATE n=41), adjusted HRs were 0.28 (95% Cl,0.15-0.56;
p<0001) for PFS and 034 (95% C, 0.08-1.35; p=0.126) for OS; respective unad-
justed HRs were 031 (95% C,0.16-061) and 039 (95% C|,0.12-1.31).

Condlusions: Comparisons of clinical trial and RW PLD suggest that IR significant-
ly improves both PFS and OS vs RW PC regimens as 1L+ therapy. These results
help inform physicians on the standard of care for WIMlin clinical practice.

Keyword: B-cell Lymphoma, Waldenstrém's Macroglobulinemia,
[brutinib, Rituximalb, Real-World Evidence, Survival

Figure. Kaplan-Meier curves for PFS (A) and OS (B)
for WM patients treated with IR in INNOVATE and
physicians’ choice treatments in Lyon-Sud (1L+)
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Treatment outcomes of adult primary
mediastinal B-cell lymphoma (PMBCL)
treated with dose-adjusted R-EPOCH as
frontline therapy in tertiary hospital

Chee Chean Dang*', Zher Lin Go’, Ngee Siang Lau’

" Department of Pharmacy (Haematology/Oncology) Malaysia, Hospi-
tal Melaka, Malaysia

* Department of Medicine (Haematology), Hospital Melaka, Malaysia

Background: PMBCL is a subtype form of diffuse large B-cell lym-
phoma that is potentially curable despite its’ aggressiveness. In
fact, excellent outcomes have recently been reported using infu-
sional dose-adjusted etoposide, doxorubicin and cyclophospha-
mide with vincristine, prednisolone and rituximab (DA-R-EPOCH)
without radiotherapy. On the basis of the results, we evaluate the
clinical outcomes of DA-R-EPOCH regimen as frontline treatment
of PMBCL as well as the treatment-related complications.

Methods: We analyzed a cohort of 6 primary mediastinal large
B-cell lymphoma (PMLBL) patients who had completed 6-8 cycles
of DA-R-EPOCH by November 2018 in Hospital Melaka, Malaysia.
These six PMBCL patients were diagnosed from 2017 and all had
bulky disease with mean measurement of 11.5cm.

Result: DA-R-EPOCH treatment with an escalation dose of level 3,
representing a 144% of the starting dose were given and 40mg/m?2
of doxorubicin were received for at least one cycle. Cumulative doses
of anthracycline were range from 416 to 430mg per square meter;
which falls between the range in other reported studies. A few retro-
spective studies have long suggested that patients with PMBCL have
improved outcomes with the receipt of regimens of increased dose
intensity. The six patients in our cohort were able to achieve partial
response (PR) at the end of treatment. The average of mediastinal
residual disease size was 7.3cm. Five out of six patients had been
scheduled for radiotherapy consolidation and one patient refused
radiotherapy. Hospitalization due to treatment-related complication
were reported for four patients. Three of the patients admitted to ICU
(Intensive Care Unit) due to infected chemoport. Another patient re-
ported acquired Varicella zoster virus (VZV) during the chemotherapy.
He also had sinus tachycardia probably related to anthracycline with
prolonged QTC and was able to be controlled by tablet carvedillol
during treatment. Toxicity was evaluated during administration of all
the cycles of DA-R-EPOCH. Absolute neutrophil counts of less than
500 cells per cubic milliliter occurred in 35% of the cycles compared
to the reported 50% in other study. This could be due to the higher
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GCSF dose used (10pg/kg/day) in the patients. However, all patients
tolerated 144% for the subsequent cycles of chemotherapy. The use
of neutrophil-based dose adjustment maximized the delivered dose
and limited the incidence of febrile neutropenia to 30% of the total
cycles. The infusional schedule of doxorubicin allow for delivery of
high maximal and cumulative doses of doxorubicin.

Conclusions: DA-R-EPOCH demonstrates a reasonable treatment
approach for adults with PMBCL. Our results indicated that PMBCL
patients on DA-R-EPOCH regimen had a partial response and may
not necessary obviate the need for radiotherapy. This is a preliminary
result as 3 more patients are ongoing DA-R-EPOCH treatment. More
data are needed to provide confirmatory evidence.

Keyword: Primary Mediastinal B-cell lymphoma, Dose Adjusted
R-EPOCH, Frontline Therapy, Clinical Outcome, Response Rate
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Triple improvement in the clinical,
laboratory, and radiologic manifesta-
tions of multicentric castleman dis-
ease after treatment with siltuximab

GiJune Min', Seok-Goo Cho*', Seug Yun Yoon', Silvia Park',
Seung-Ah Yahng’, Seung-Hwan Shin’, Jae-Ho Yoon', Sung-Eun
Lee', Byung Sik Cho', Ki-Seong Eom', Yoo-Jin Kim', Seok Lee',
Hee-Je Kim', Chang-Ki Min', Dong-Wook Kim', Jong Wook Lee'
' Department of Hematology, Seoul St. Mary's Hematology Hospital, Korea
? Department of Hematology, Incheon St Mary's Hospital, Korea

? Department of Hematology, Yeouido St. Mary's Hernatology Hospital, Korea

Background: Multicentric Castleman disease (MCD) constitutes
about 30% of all cases of Castleman disease, which characterized
by systemic symptoms including fever, chills, fatigue, anorexia,
cachexia, and enlarged lymph nodes in multiple anatomical sites.
The associated laboratory test abnormalities include cytope-
nias, hypoalbuminemia, and increased concentration of acute-
phase proteins such as C-reactive protein (CRP). These signs and
symptoms are driven by the dysregulated excess production of
interleukin-6, which plays a central role in the pathophysiology
of MCD. Siltuximab is a human-mouse chimeric immunoglobulin
GT1k monoclonal antibody against human IL-6. A multicenter,
randomized, controlled phase 2 trial of siltuximab treatment in pa-
tients with MCD showed superior outcomes and tolerable safety
and efficacy.
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Methods: We enrolled 15 patients diagnosed with MCD and eligible
for siltuximab treatment based on patient history, physical examina-
tion, assessment of laboratory abnormalities, pathological diagnosis,
and radiological imaging. The primary endpoint was durable im-
provement in clinical symptoms, signs, and radiologic findings for at
least three months during treatment. The median age was 44 years
(range 24 - 76), and 60.0% of the patients were men. All patients had
symptomatic disease consisting of one or more of the following man-
ifestations: fatigue (66.7%), peripheral sensory neuropathy (53.3%),
sustained fever (46.7%), peripheral edema (33.3%), and multiple pal-
pable lymph nodes (26.7%). The 60.0% of patients received previous
treatment with either corticosteroid or chemotherapy before com-
mencing siltuximab therapy. Computed tomography (CT) imaging
was done at diagnosis and every three months, along with laboratory
evaluation. Disease signs and symptoms were assessed at each cycle
on day 1, and all tumor and symptomatic responses were confirmed
on repeat assessment.

Result: After a median duration of 9 months (range, 1 — 95) of
siltuximab treatment, symptomatic responses occurred in 11 of
15 patients (64.7%), and the median time to durable symptomatic
response 22 days (range, 17 — 56). On laboratory evaluation after
the first 3 months of siltuximab treatment, the mean hemoglobin
recovery (from 10.5 to 13.1 g/dL; p=0.03), ESR normalization (from
72.5 to 21.9 mm/hr; p<0.01), and serum albumin recovery (from
3.2 g/dL to 4.0 g/dL; p=0.001) were statistically significant. Three
patients (20.0%) achieved complete remission and seven patients
(46.7%) achieved partial remission. The remaining 3 patients had
stable disease with symptomatic relief and ongoing siltuximab
treatment cycles. Unfortunately, two patients (13.3%) discontin-
ued siltuximab due to poor general condition and poor response,
respectively. The most common adverse event was infection
(26.7%), mostly upper respiratory infection, followed by maculo-
papular rash (20.0%) and NCI CTCAE grade 3 or higher nephropa-
thy (13.4%) or hepatopathy (13.4%).

Conclusions: Siltuximab with best supportive care resulted in
improvement in symptoms, laboratory parameters, and imaging
findings in our hospital cohort of patients with symptomatic
MCD. Furthermore, siltuximab had a favorable safety profile and
prolonged treatment with siltuximab was well tolerated with no
evidence of new or cumulative toxic effects or treatment discon-
tinuations and a low rate of serious adverse events. Despite the
small number of MCD patients enrolled for siltuximab treatment
in this studly, the results are encouraging; large multicenter studies
are needed to further elucidate the clinical outcomes and adverse
events associated with siltuximab.

Keyword: Multicentric Castleman Disease, Siltuximab, Interleukin-6
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A 15-year-old male diagnosed with
mantle cell lymphoma, presenting
with mediastinal mass

Jae Min Lee*', Mi Jin Gu’

" Department of Pediatrics, College of Medicine, Yeungnam University, Korea
? Department of Pathology, College of Medicine, Yeungnam University, Korea

Background: Mantle cell lymphoma (MCL) is one of the mature B cell
non-Hodgkin lymphomas (NHL). While it is often discussed together
with the clinically indolent forms of NHL, its behavior is more often
that of an aggressive disease. MCL comprises about 7 percent of adult
non-Hodgkin lymphomas in the United States and Europe with an
incidence of approximately 4 to 8 cases per million persons per year.
Incidence increases with age and appears to be increasing overall in
the United State. Approximately three-quarters of patients are male
and median age at diagnosis is 68 years.

Methods: We report unusual case of mantle cell lymphoma pre-
senting with mediastinal mass in 15-year-old male.

Result: The 15-year-old boy visit hospital presenting with prolong
cough and dyspnea. Chest x-ray showed pleural effusion on right
lung field and mediastinal widening. Chest CT showed that there
was about 12 cm, enhancing lobulating anterior mediastinal mass
with heterogenous density. There was multiple right pleural mass
with large amount of effusion. Pleural fluid analysis showed exudate
pattern, there is atypical lymphoid cell consistent with malignant
lymphoma. Biopsy of mediastinal mass showed diffuse effacement
of medium to large atypical lymphoid cells. Many of them show cyto-
plasmic immunoglobulin deposition with Dutcher body. The atypical
lymphoid cells reveal positivity for cyclin D1. The histologic and im-
munohistochemical findings are more favor mantle cell lymphoma.
Fluorescence in situ hybridization for t(11:14)(q13;932) IGH/CCND1
showed positive fusion signal in biopsy sample. PET-MR showed FDG
uptake in mediastinal mass, pleural wall, and multiple lymph node
(infraclavicular, paraaortic, celiac). We start chemotherapy with of CCG
5961. After COP reduction followed by 2 cycle of COPADM, mediasti-
nal mass and lymphadenopathy disappeared.

Conclusions: We report a case of a 15 - year - old male with a
medullary lymph node metastasis. This is a case of mantle cell
lymphoma occurring at the youngest age.

Keyword: Mantle Cell Lymphoma, Non Hodgkin Lymphoma,
Adolescent
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Treatment abandonment amongst
patients with hematological malig-
nancy in TYA age group

Taha Sethjiwala*, Venkatraman Radhakrishnan

Department of Medical Oncology, Cancer Institute Adyar, Chennai, India

Background: Treatment abandonment is a major cause of treat-
ment failure in cancer patients in teen and young adult (TYA) age
group. It is important to understand the reasons for treatment
abandonment to design measures to reduce abandonments. Re-
duction in abandonments will improve survival outcomes in TYA
patients with cancer. The present study was conducted to look
at factors for treatment abandonment among TYA patients with
hematological malignancies treated at our hospital.

Methods: This was a retrospective study of patients in the age group
of 15-29 yrs with hematological malignancy who were treated at
Cancer Institute, Chennai, from January 2013 to December 2015.
Abandonment was defined as patient not taking the next course of
treatment for reasons other than death, disease progression or toxic-
ity. Abandonment was correlated with factors like income, employ-
ment, social-support, type of cancer, distance and gender.

Result: The study included 300 patients, among whom 212 (70%)
were males. The median age of the patient was 21yrs (15-29). The
most common malignancy was Acute lymphoblastic leukemia fol-
lowed by Non hodgkins lymphoma. One hundred and four (34%)
patients were employed, 80 (269%) were married and 35 (13%) had in-
come more than Rs10000. One ninty two (64%) patients came to the
hospital from a distance of more than 150 kilometers. Among the 300
patients treatment interruption was observed in 141(47%) patients,
the reasons for treatment interruption were death in 61 (43%), pro-
gression in 41(29%), toxicity in 3(2%) and abandonment in 36(26%)
patients. The reasons for abandonment were, lack of financial support
in 6/36 (16%), distance from the hospital in 3/36(8%), lack of social
support in 5/36 (13%) patients. 5/36 (13%) patients were continuing
treatment in other hospital and reasons were not known in 12/36
(33%) patients. Gender, distance, state, type of cancer, marital status,
educational qualification, income and employment did not correlate
with treatment abandonment.

Conclusions: One fourth of all treatment interruptions in TYA
patients are due to treatment abandonments. The reasons for
treatment abandonments are multifactorial. Financial and social
support and access to health care near the place of residence can
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reduce treatment abandonments and improve survival outcomes
in TYA cancer patients.

Keyword: Abandonment, Hematolymphoid Cancer, TYA
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Effect of the dose of rituximab on sur-
vival outcomes of the DLBCL treated
with rituximab-CHOP; Based on the
national health information database

Jung Yeon Lee', Hye Sim Kim’, Shin Young Hyun', Seung Taek

Lim', Kwang Yong Shim', Jong In Lee', Jee Hyun Kong*’

" Internal Medicine, Wonju Severance Christian Hospital, Yonsei Univer-
sity College of Medicine, Korea

? Center of Biomedical Data Science, Wonju Severance Christian Hospi-
tal, Yonsei University College of Medicine, Korea

Background: The addition of rituximab to cyclophosphamide,
doxorubicin, vincristine, and prednisone (CHOP) has been shown
to improve outcome in patients with diffuse large B-cell lympho-
ma (DLBCL). However, the impact of body surface area (BSA) on
survival in DLBCL is controversial. We evaluated whether dose of
rituximalb or BSA were associated with overall survival (OS) in Ko-
rean DLBCL patients.

Methods: Data were extracted from the national health information
database (NHID). We identified 5688 newly diagnosed adult patients with
DLBCL from 2006 to 2014 who received rituximalb-CHOP as frontline che-
motherapy. We excluded patients who were given rituximab-CHOP less
than 4 times or more than 8 times. Student’s t test was used for numerical
comparison between two groups, and chi-square test was applied for
categorical variables. Survival was estimated using the Kaplan-Meier
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method, with statistical comparison using the log-rank statistic. Cox pro-
portional hazard regression models were used for univariate and multivar-
iate analysis with following variables; age, sex, rituximalo-CHOP frequency,
total rituximalo dose, and mean rituximab dose.

Result: The median age at diagnosis was 58 years (range, 20-98 years),
and the male to female ratio was 1.3:1. The median period from diagnosis
to first rituximab administration was 7.2 days (range, 0-60 days). Four to
five times rituximab-CHOP was given to 2,201 patients (38.7%),and 6 to 8
times was 3,487 patients (61.3%). Patients received 4 times, 6 times, and 8
times rituximab therapy were 993 (17.5%), 2,568 (45.1%), and 597 (10.5%),
respectively. The median mean dose of rituximab was 6062 mg (range,
100-1,000 mg) and median total dose was 6,733.8 mg (range, 400-16800
mg). Weight and height before chemotherapy were available in 4,048
patients (71.1%). Median body surface area (BSA) was 169 (1.13-245)/m2,
and median body mass index (BMI) was 2402 (11.1-39.8) kg/m2.With 39.3
months (range, 2.1-144.8) of median follow up, 1,761 patients (30.96%)
were expired. In survival analysis, patients age 60 years or less had longer
OS than age more than 60 years (389 months vs. 31.0 months, p<0.001),
and patients received 6-8 times rituximab-CHOP chemotherapy showed
favorable survival outcome than 4-5 times (40.1 months vs. 27.9 months,
p<0.001). Although there was no significant difference between 6 times
and 8 times group for OS, 4 times group showed significant worse surviv-
al outcome than others (26.1 monthsa vs.40.1 monthsb vs.42.5 monthsc,
p<0.001,a<b.). Higher rituximab mean dose (<600 mg vs. >600 mg; 264
months vs. 36.6 months, p<0001) and total rituximab dose (<7,200mg vs.
>7,200 mg; 282 months vs. 41.1 months, p<0.001) were associated with
better survival outcome. Patients with less than 1.69 m2 of BSA showed
336 months for OS, which were shorter than patients with BSA >169 m2
(364 months, p<0.014). In multivariable analysis, age<60 years (vs. >60
years), female (vs. male), receiving rituximab-CHOP chemotherapy 6-8
times (vs. 4-5 times), and mean rituximab dose >600 mg (vs. <600 mg)
were associated better OS (p-values of all variables were <0.001).

Conclusions: In this study, young and female patients who received
rituximab-CHOP chemotherapy more than 6 times or more than 600
mg of mean rituximab dose were showed favorable survival outcome in
DLBCL patients who were treated with rituximab-CHOP chemotherapy.

Keyword: Diffuse Large B-cell Lymphoma, Dose, Rituximab, Overall Survival
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Figure 1. Overall survival according to mean dose (A) and total dose (B) of rituximab

PP-077

Clinical impact of ibrutinib in refractory
or relapsed mantle cell lymphoma: Sin-
gle-center experience in clinical practice

Young-Woo Jeon"*?, Seugyun Yoon', Ki-Joon Min', Sung-Soo
Park', Silvia Park', Jae-Ho Yoon', Sung-Eun Lee', Byung-Sik Cho,
Ki-Seong Eom', Yoo-Jin Kim', Hee-Je Kim', Seok Lee', Chang-Ki
Min', Jong Wook Lee', Seok-Goo Cho*"**

" Hematology, Catholic Hematology Hospital, Seoul St. Mary’s Hospital, Korea

*Hematology, Institute for Translational Research and Molecular Imag-
ing, Catholic Institutes of Medical Science, Korea

* Hematology, Laboratory of Immune Regulation, Convergent Re-
search Consortium for Immunologic Disease, Korea

Background: Ibrutinib is highly effective in patients with relapsed
or refractory mantle cell lymphoma (MCL) in clinical trials. Never-
theless, these significant advances of improved survival outcomes
in the salvage setting, non-response to ibrutinib is still trouble-
some and dismal prognosis. So, we conducted to identify prog-
nostic factors to predict the response of ibrutinib monotherapy in
patients with relapsed or refractory MCL retrospectively.

Methods: In consecutive 33 refractory of relapsed MCL patients
who were treated with ibrutinib in a salvage setting were analyzed.

Result: The median overall survival (OS), progression-free survival
(PFS), time-to-progression (TTP) after initiation of ibrutinib was
35.1 months, 27.4 months, and 33.4 months, respectively. Risk
factor analysis showed that high-risk by biologic MIPl and non-re-
sponse to ibrutinib at first 3 cycles were statistically significantly
associated with the inferior OS. Poor PFS was associated with
high-risk biologic MIPI, prior bendamustine-exposure, and non-re-
sponse of ibrutinib at first 3 cycles. After ibrutinib failure, primary
non-responder was the poorer outcomes than the non-consistent
responder. And overall response rate (ORR) for the first salvage
therapy was only 33% with a median TTP of 3.2 months, and there
was no effective therapeutic strategy except for allogeneic hema-
topoietic stem cell transplantation (allo-HSCT).

Conclusions: Ibrutinib responder showed favorable survival out-
comes. However, the non-responders had a dismal prognosis, and
selective patients such as inconsistent responder were needed to
prepare for allo-HSCT in advance.

Keyword: Ibrutinib, Mantle Cell Lymphoma, Responder, Allogeneic
HSCT
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Results and prospects for the treat-
ment of anaplastic cell ymphoma in
adult patients

Saidrakhim Nodirovich
Hematology, Tashkent Medical Academy, Uzbekistan

Background: Evaluation of the results of high-dose treatment
programs in ACL ALK + and ACL ALK-AL, as well as the results of
various treatment schemes as a rescue therapy.

Methods: A retrospective analysis of patients with ACL ALK + and
ACL ALK-observed at the Department of Hematology of the Tash-
kent Medical Academy from 2002 to 2015.

Result: The study included 68 patients with ACL (38 with ACL ALK
+ and 26 with ACL ALK-). 38 patients with ACCL ALK + received
standardized treatment according to the NHL-BFM-90 protocol
- OS and RRT were 90 and 83%, respectively, and the median
survival rate was 67 months. Twenty two patients with ACL ALK-
2 completed two protocols of high-dose chemotherapy: OS and
RRV were 40 and 28%, respectively. The NHL-BFM-90 protocol was
used in 16 patients - a general response (PR / CR) was achieved in
8 (50%) of 16 patients, but in 6 there were progresses, in 3 - relaps-
es. Thus, OM and BSV were 37.5 and 31%, respectively. 10 patients
received treatment according to the TL-REZ-09 protocol (4 with
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relapse / refractoriness, primary patients). PR / CR were obtained in 7
patients, progression in 3. A course of DexaBEAM as a 2-3 line ther-
apy was used in 8 patients, and a general response (GS) would be
achieved in 62.5%. The highest efficacy was obtained in the group
of 5 patients who received auto-TSCC in PR: complete remission was
observed in 4 of 5 patients, relapse was verified in 1 patient.

Conclusions: Patients with ALCL ALK + have a favorable prognosis
when using high-dosage chemotherapy programs, but, given the
good prospects for using less intensive regimens, a randomized
prospective study is needed. The question of the choice of the
induction chemotherapy regimen in patients with ACL ALK- to
achieve PR or CR with subsequent auto-TSCC remains unresolved.
In patients who have not achieved OO, use of the Dexa-BEAM
regimen with subsequent auto-TSCC or supportive therapy is pos-
sible as 2nd line therapy.

Keyword: Anaplastic Cell Lymphoma, NHL-BFIV-90 Protocol, Auto-TSCC
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Genetic and non-genetic risk factors
of bleomycin-Induced pulmonary
toxicity in south indian patients with
hodgkin lymphoma

Dimpal Thakkar*', Sandhiya Selvarajan’, Biswajit Dubashi’

"Pharmacology, JIPMER, India
? Clinical Pharmacology, JIPMER, India
* Medical Oncology, JIPMER, India

Background: Bleomycin is an anticancer antibiotic used in the
treatment of Germ-cell tumours (GCTs) and Hodgkin Lymphoma
(HL). Bleomycin causes life threatening pulmonary toxicity and
occurs in 2-46% of the treated patients with mortality rate of up
to 3%. Cumulative bleomycin dose, granulocyte-colony stimulat-
ing factor (G-CSF), glomerular filtration rate (GFR) and age more
than 40 are some of the risk factors which have been found to be
associated with bleomycin-induced pulmonary toxicity (BPT). As
there is inter-patient variability in susceptibility to this toxicity we
hypothesise that polymorphisms in XPO5, BLMH and HFE genes
may be associated with toxicity.

Methods: After obtaining institute ethics committee approval 176
cases with HL were screened and 122 patients who were given
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bleomycin-based regimen were analysed. Diagnosis of BPT was done
using computed tomography (CT) scan and x-ray reports. Symptoms
such as dyspnoea and dry cough were also noted. Base line charac-
teristics were noted from their case records and XPO5, BLMH and HFE
gene polymorphisms were genotyped using real-time PCR. BPT was
graded according CTCAE V4.0. Chi-square test and logistic regression
analysis was done using SPSS V.20.

Result: Out of 122 patients, 51 (42%) patients developed BPT. G1
grade (Asymptomatic) patients were 18, G2 (Symptomatic) were
21, G3 (Severe symptoms) were 7, G4 (Life-threatening respira-
tory compromise) were 5 and all 5 five patients eventually died.
Age>35 years, advanced stage, GFR <80 (ml min-1), albumin<3.5
g/dL, mediastinal mass and Hb<10.5 g/dL were associated with
BPT. In regression model only Hb<10.5 g/dL was found to be sig-
nificant whereas XPO5, BLMH and HFE gene polymorphisms were
not associated with toxicity.

Conclusions: We report incidence of bleomycin-induced pul-
monary toxicity to be 42% in HL patients of south Indian origin.
We found that Hb<10.5 g/dL was an independent risk factor for
bleomycin-induced pulmonary toxicity and it was not dose de-
pendent in south Indian population.

Keyword: Hodgkin Lymphoma, Bleomycin, Pulmonary Toxicity,
Risk Factors
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A rare case of high grade nodal margin-
al zone B cell lymphoma with diffuse
bone marrow involvement and igm-
type monoclonal paraproteinemia
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" Department of Laboratory Medicine, University of Ulsan College of
Medicine, Ulsan University Hospital, Ulsan, Korea

? Department of Pathology, University of Ulsan College of Medicine,
Ulsan University Hospital, Ulsan, Korea

* Department of Nuclear Medicine, University of Ulsan College of
Medicine, Ulsan University Hospital, Ulsan, Korea
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Background: IgM-type monoclonal paraproteinemia is reported
to be present in patients with various subtype of lymphoma but
approximately 60% and 20% of cases is found in patients with
lymphoplasmacytic lymphoma (LPL)/Waldenstrom's macroglob-
ulinemia (WM) and chronic lymphocytic leukemia/small lympho-
cytic lymphoma (CLL/SLL). Other type of non-Hodgkin lymphoma
with serum monoclonal IgM paraprotein is reported to occur
rarely and we report here a rare case with nodal marginal zone B
cell lymphoma (NMZBCL) with diffuse bone marrow (BM) involve-
ment and IgM-type monoclonal paraproteinemia.

Result: A 60 years-old woman visited author’s institution at De-
cember 2018 with the symptom of fever, cough, and epigastric
pain lasting for one week. Her computerized tomography (CT)
scan results showed the presence of hepatosplenomegaly, mul-
tiple lymphadenopathy involving bilateral cervical, axillary, upper
mediastinum lymph node (LN) and whole body Positron Emission
Tomography (PET)-CT scan results showed diffusely increased
metabolism with marrow expansion and multiple hypermetabolic
LNs in bilateral cervical, axillary, mediastinal, and abdominal areas.
Her hemogram results at first visit were as follows: white blood
cells, 14.6 X 109/, Hb, 9.8 g/dL, and platelets, 73 x 109/L. The pe-
ripheral blood smear (PBS) revealed the presence of medium to
large sized neoplastic lymphoid cells with the frequency of 32%.
The BM aspiration showed normocellular marrow with increased
infiltration of large sized neoplastic lymphoid cells (8.5%) and
plasma cells (4.5%), and BM biopsy showed normocellular marrow
(cellularity 60%) with diffuse infiltration of large sized neoplastic
lymphoid cells, accompanied with increased infiltration of small
sized reactive lymphocytes. Subsequently performed immunohis-
tochemical (IHC) stain in BM biopsy section showed the presence
of large sized neoplastic lymphoid cells with membranous posi-
tive on CD20, nuclear positive on both BCL-6 and MUM1 but neg-
ative on CD10 and CD30. In addition, increased small-sized reac-
tive lymphocytes showed positive on CD3 IHC stain and increased
plasma cells showed positive on CD138 IHC stain. Interestingly, se-
rum electrophoresis/immunofixation results showed the presence
of monoclonal gammopathy, IgM kappa type with M-protein of
5.6 g/L. Excisional biopsy specimen obtained from left axillary LN
showed the increase of reactive T cells with positivity on CD3, CD4
and CD8 IHC stains, and also showed the presence of small sized
neoplastic lymphoid cells with transformed large sized cells ex-
hibiting positive results on CD20, BCL-2, Ki-67 (40%) IHC stains but
negative results on CD10, Cyclin D1 and EBV in situ hybridization
IHC stains. With these results, the pathologic diagnosis of NMZBCL,
high grade was made and she was planned to treat with intrave-
nous methylprednisolone at 1 mg/kg for every 12 hours at first,
followed by rituximab-bendamustine based chemotherapy.
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Conclusions: The most common lymphoma associated with IgM-
type monoclonal paraproteinemia is LPL/WM with the frequency
of approximately 60%, followed by CLL/SLL with the frequency of
approximately 20%. Although some marginal zone B cell lympho-
ma with IgM-type monoclonal paraproteinemia was reported but
most cases of them was reported to be extranodal and splenic
subtype. To date, only 2 cases with NMZBCL with IgM-type mono-
clonal paraproteinemia have been reported. We report here a rare
case with NMZBCL with diffuse bone marrow (BM) involvement
and IgM-type monoclonal paraproteinemia.

Keyword: Bone Marrow Involvement, IgM-Type Monoclonal
Paraproteinemia, Nodal Marginal Zone B Cell Lymphoma
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9-year-old boy diagnosed with
X-linked lymphoproliferative disease
type 1 - Case report
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Background: Familial hemophagocytic lymphohistiocytosis (FHL)
is a rare heritable disorder of immune regulation that is typically
characterized by sudden onset of severe systemic illness. Func-
tional impairment or absence of 1 or more of several proteins that
participate in lymphocyte cytotoxicity underlies the disease.

Methods: We report 9-year-old boy who was diagnosed with
X-linked lymphoproliferative disease type 1 (XLP1) in genetic pre-
senting with HLH.

Result: A 9-year-old boy presented with fever for 2 weeks. The
patient had a tonsillar whitish patch, cervical lymphadenopathy,
skin rash, hepatosplenomegaly at the time of admission. He has
fever, cytopenia, increased ferritin, TG and solublell-2 receptor lev-
el, decreased fibrinogen and NK cell activity. EBV PCR was positive
and EBV Quantitative PCR is 48,400 copies/ml. Neck CT showed
multiple cervical lymph node enlargement, and abdomen CT
showed gallbladder wall edema, ascites, and hepatosplenomeg-
aly. Hemophagocytic histiocyte and atypical lymphocyte was
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increased in bone marrow. Hemophagocytic lymphohistiocytosis
was diagnosed and treatment was started according to the HLH-
2004 protocol. CSF study showed pleocytosis, atypical lymphoid
cell, hemophagocytosis, EBV PCR positive findings and increased
protein. No pathologic mutation of the PFR or UNC13D gene was
found in the patient. Fever was improved two weeks after the
start of the treatment, and blood test was improved, but he start-
ed to fever again from the third week and showed disorientation
and mentality change. Brain MRI showed encephalopathy with
multifocal high signal intensity in flair image. After then, initial
therapy was restarted to increase dexamethasone to 10 mg/m2
and VP-16 was given twice a week. Intrathecal methotrexate and
steroid therapy also added. Methylprednisolone pulse therapy, an-
ti-thymocyte globulin(thymoglobulin) treatment did not effective.
Antiviral agent (ganciclovir) against to EBV virus did not effective
to reduce EBV viral load. Eventually, the patient died due to respi-
ratory failure due to central nervous involvement. Several months
after the patient death, genetic test found that there was exon2-4
deletion in the SH2D1A gene. He finally diagnosed with XLP1.

Conclusions: XLP1 features include hemophagocytic lympho-
histiocytosis (HLH), lymphomas, and dysgammaglobulinemias.
Molecular cloning of the causative gene, SH2D1A, has provided
insights into the nature of the disease, as well as characterizing
several features of normal immune cell function. A common cause
of familial HLH is PFR, UNC13D gene abnormalities in Korea. Find-
ing genetic abnormalities early in the diagnosis of HLH patients is
crucial in determining the treatment and prognosis of patients.

Keyword: HLH, XLP1, CNS Involvement
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Background: Diagnostic criteria of primary hemophagocytic lym-
phohistiocytosis (HLH) includes defects in genes involved in the cy-
tolytic activity of natural killer (NK) cells and cytotoxic T lymphocytes
(CTLs), and dysregulated activation of lymphocytes. Regarding to
gene defect, it is difficult to tell the difference between secondary
HLH and familial HHL, any case of HLH should be considered for
genetic testing to confirm the diagnosis. Thirteen defective genes
(PRF1, UNC13D, STX11, STXBP2, RAB27A, LYST, AP3B1, SH2D1A, XIAP,
[TK, CD27, MAGT1 and SLC7A7) have been identified. We investigated
defective genes in 10 pediatric patients diagnosed with HLH.

Methods: Ten patients diagnosed with HLH were enrolled between
January 2013 and December 2014. We performed multi-gene target
sequencing consisted of 11 HLH related genes (PRF1, UNC13D, STX11,
STXBP2, RAB27A, LYST, AP3B1, SH2D1A, XIAP, ITK and MAGT1) and 87
hematologic neoplasm associated genes. Sanger sequencing was
conducted for verification. Laboratory results and histologic findings
in bone marrow were retrospectively reviewed, targeting number of
histiocytes, hemophagocytic histiocytes, lymphocytes and cellularity.

Result: Among 10 patients diagnosed with HLH, 5 patients was di-
agnosed with primary HLH (5/10, 50%) and 5 patients was diagnosed
with secondary HLH (5/10, 50%). Median ages were 4.5 year (range
0-16). NGS revealed defective genes in 5 patients including 4 patients
in primary HLH and 1 patient in secondary HLH (5/10, 50%); PRFT,
UNC13D and STXBP2. Meanwhile, 50% showed no mutations in HLH
related genes. Among 3 genes, novel mutations in STXBP2 (c.1099-
2A>G, p.?, heterozygote and ¢.1348-2A>G, p.?, heterozygote) was
identified. WBC count was significantly higher in mutated HLH (p =
0.028,3.13x109/L in mutated HLH vs 1.97 x109/L in non-mutated HLH).
Lymphocyte% in peripheral blood was significantly higher in mutated
HLH (p = 0016, 75.0% in mutated HLH vs 30.6% in non-mutated HLH).
Number of histiocytes and hemophagocytic histiocytes in bone mar-
row was higher in mutated HLH (p = 0465, 7.5% in mutated HLH vs
34% in non-mutated HLH and p = 0.590, 1.2% in mutated HLH vs 0.3%
in non-mutated HLH). Lymphocyte% in bone marrow was also higher
in mutated HLH (p=0.117,40.8% in mutated HLH vs 21.3% in non-mu-
tated HLH). BM cellularity was significantly higher in mutated HLH
group (p = 0.018). Overall survival of mutated group was 42.1 months
in mutated HLH and 35.2 months in non-mutated group (p = 0.904).

Conclusions: The present study revealed biologic difference be-
tween non-mutated HLH group and mutated HLH group; young-
er age, higher BM cellularity, higher lymphocyte and histiocytes
count. Of note, among secondary HLH, a mutated patient with
heterozygous carrier state was detected.

Keyword: Hemophagocytic Lymphohistiocytosis, Multi-Gene
s Equencing, Familial Hemophagocytic Lymphohistiocytosis,
Secondary Hemophagocytic Lymphohistiocytosis, Novel Mutation

Table 1.
Non-mutated (n=5) Mutated (n=5) p valuet
Age (year) 10.5 (2.0-16.0) 0.5 (0.0-1.1) 0.459
Sex (male: female) 23 32 1.000
CBU
Hb (g/L) 87.0 (78.0-129.0) 88.0 (54.0-100.0) 0.602
WEBC count (x10%/L) 1.97 (0.68-2.08) 3.13 (2.00-3.72) 0.028
ANC (x108/L) 0.61(0.25-1.81) 0.32 (0.16-1.81) 0.347
Platelets (x10%/L) 75.0 (62.0-110.0) 35,0 (26.0-102.0) 0.175
Lymphocytes [%) 30.6 (5.3-56.0) 75.0 (40.0-85.0) 0.016
Lrmphocyts count 0.32 (0.11-1.10) 212 (1.44-238) 0.009
(x10%/1)
Bone marrow
Cellularity (%) 65,0 (40.0-80.0) 95,0 (90.0-100.0) 0.018
Histiocytes (%) 3.4(096.2) 7.5(0.6-13.7) 0.465
Hemophagocytes/ 1.0(0.0-3.0) 3.0(0.0-7.0) 0386
Histiocyles{%)
Hemophagocytes/TNC 0.3 (0.0-2.7) 1.2 (0.0-3.3) 0.590
(%)
Lymphocytes (%) 21.3 (6.4-35.7) 40.8 (9.9-69.8) 0.117
Monocytes [%) 2.2(0.9-3.6) 2.9 (0.8-6.9) 0.465
M:E ratio 2.9(0.7-17.4) 1.9 (0.7-13.1) 0.602
HLH parameters
Farritin (ng/ml) 3699.3 (1565.0-60260.2) 24547 (25460 0.465
41232.0)
Fibrinogen {mg/dL) 119.0 (65.0-161.0) 86.0 (67.0-397.0) 0.917
1G (mg/dL) 301.0 (48.0-1410.0) 186.0 (/8.0-955.0) 0.917
Abbreviations: CBC, complete blood count; Hb, hemoglobin; WBC, white
blood cell; ANC, absolute neutrophil count; TG, triglycerides, TNC, total
nucleated cell; HLH, hemophagocyticlymphohistiocytosis.
tSmall sample size reduces the statistical power of the study.
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Isolated splenic Rosai-Dorfman dis-
ease presenting as a fever of unknown
origin in a 10-months-old child
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Eu JeenYang*

Department of Pediatrics, Pusan National University Yangsan Hospital,
Yangsan, Korea

Background: Rosai-Dorfman disease (RDD), also known as sinus
histiocytosis with massive lymphadenopathy, is a rare form of histiocy-
tosis characterized by massive bilateral cervical adenopathy but may
present with lymph node involvement in other sites. Less commonly,
RDD may involve extra-nodal sites such as the skin, central nervous
system, bone, liver, pancreas or spleen. In particular, there are only a
few cases presenting with isolated splenic involvement by RDD. The
patients with RDD may be mimicking the malignancy because they
can be accompanied by malaise, weight loss, and fever of unknown
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origin (FUO). Due to benign course of RDD and spontaneous remis-
sion in most cases, treatment for RDD is usually unnecessary. However,
when the lesions progress or systemic symptoms persist, treatment
including surgery, radiation, and medical agents may be required.

Methods: A 10-month-old Vietnamese girl who was presented with
FUO. She had no any other signs or symptoms including peripheral
adenopathy or hepatosplenomegaly. Her diagnostic workup was
negative for infectious and autoimmune disorders. Laboratory test
results were unremarkable except for leukocytosis and elevated
erythrocyte sedimentation rate and C-reactive protein. Bone mar-
row examination showed normocellular marrow for her age with-
out evidence of malignancy. CT scan revealed multiple rounded
heterogeneous low-attenuation masses in the spleen. Four splenic
masses, the largest one was 4.7 x 4.3 x 5.0 cm at inferior portion,
were demonstrated heterogeneous hypointense with peripheral
enhancement on T2-weighted magnetic resonance imaging. She
continued to spike fevers during hospitalization. Although primary
splenic masses is unusual cause of FUO, we elected to perform a
diagnostic splenectomy because of persistent fever as well as con-
sidering the risk for bleeding or rupture in biopsy.

Result: There were CD68 and S-100 positive and CD1a negative
histiocytic proliferation with emperipolesis, consistent with RDD
in spleen and peripheral lymph nodes. The fever subsided even-
tually after splenectomy, she has been well for 6 months with only
postsplenectomy thrombocytosis.

Conclusions: This case is the first RDD case of isolated splenic in-
volvement without lymphadenopathy in children. In addition to,
RDD may be included in differential diagnosis of obscure causes
of FUO particularly in pediatric patients.

Keyword: Rosai-Dorfman Disease (RDD), Fever of Unknown Origin
(FUQ), Spleen, Children
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A case report
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Background: Multiple myeloma is a neoplastic plasma-cell dis-
order that is characterized by clonal proliferation of malignant
plasma cells in the bone marrow microenvironment, monoclonal
protein in the blood or urine, and associated organ dysfunction.
Multiple myeloma is most common in the age group of 65 to
70. Less than 2% of patients are younger than 40 years of age at
diagnosis and it is extremely rare in those younger than 30 years
(0.3%). According to some reports in the world: the youngest
recorded age is 19 years old. Now, we report a case with Multiple
myeloma at 17 years old. Probably, this patient is the youngest in
my country.

Methods: This is female patient, she was 17 years old at the diag-
nosis time. Date of first her admission in 12/2015 with chief com-
plaintis hip - joint pain. About 1 month before hospitalization, the
patient felt an increasing left hip — joint pain, she went to Ortho-
paedic Hospital and had CT scan, which found ilium tumor in the
left wing. The results of tumor biopsy is plasmacytoma. After that,
she was transferred to Blood Transfusion Hematology Hospital.
At admission time, her ECOG score is 2. She has mild anemia and
severe pain in left hip, walking on crutches. Laboratory findings
included normocytic anemia of 10.9 g/dL, normal -2 micro-
globulin calcium and creatinine. Serum electrophoresis revealed
high levels of serum IgG (41.73g/dL) characterized as IgG Lambda
monoclonal protein. Bone marrow biopsy and aspirate showed a
hypercellular marrow with 7% infiltration of plasma cells. Base on
International Myeloma Working Group, her diagnosis was Multiple
myeloma, stage llIA (according Durie — Salmon), stage | (according
Revised — ISS) in standard — risk group. She was treatment with
Bortezomib-Dexamethasone 4 cycles, then autologous stem cell
transplant, and after that 2 cycles Bortezomib-Dexamethasone
more for consolidation. Adjunctive treatment are: Biphosphonates
each cycles beginning, analgesic drug, using crutches when walk-
ing and physical therapy. Prevention infection by using Acyclovir
and Bactrim. Side effect was constipation in first cycle.

Result: After 4 cycles Bortezomib-Dexamethasone and after au-
totransplantation, she got rid of pain, walked normally and have
no anemia. Serum immunofixation and protein electrophoresis
are normal. Bone lesions in Xray and CTscan are not increasing
after 4 cycles Bortezomib-Dexamethasone, especially, after au-
totransplantation her damaged bone was recreated. The patient
achieved VGPR after 4 cycles of Bortezomib — Dexamethasone.
After autologous stem cell transplant and 2 cycles of Bortezomib
- Dexamthasone, she still achieved VGPR. Now: Her condition is
stable. She has been received maintenance treatment with Thalid-
omide in the 25th month.
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Conclusions: This is a case report about the youngest patient,
who is diagnosed with Multiple myeloma with typical bone le-
sions in Viet Nam. Diagnostic imaging tools greatly assist in the
diagnosis and evaluation of treatment response to patients. Com-
bination of Bortezomib and adjunctive therapy (Biphosphonates,
physical therapy) is a good treatment for bone damage due to
disease. Clinical and biochemical improvement after chemothera-
py and autologous stem cell transplant: reduction of pain, normal
physical activity, imaging diagnostics showing no further bone
damage but new bone formation.

Keyword: Multiple Myeloma, Teenage Patient, Bortezomib-
Dexamethasone
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Multiple myeloma patients on novel
agents: Effect of pneumococcal vac-
cination on incidence of infectious
complications
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Background: Multiple myeloma (MM) is a neoplasm of the hemato-
poietic tissue with a predominant effect based on plasma cells, which
affects older patients. In recent years, novel therapeutic agents have
been actively introduced into clinical practice, resulting in improved
survival rates in patients with MM. At the same time, the rates of infec-
tion-related mortality in MM patients remain impressive. For example,
in a Swedish cohort of 9253 patients with MM it was found that 22%
of patients die from infectious complications within the first year of
diagnosis [1]. Pneumococcal infections remain significant causes of
morbidity and mortality in hematologic patients receiving chemo-
therapy, especially in MM patients on novel agents, being one of the
leading causes of pneumonias.

Methods: The aim of the conducted prospective study was to
examine the clinical efficacy of 13-valent pneumococcal conju-
gate vaccine (PCV13) vaccination in patients with MM receiving
novel agents. Therefore during the 2017-2018 years there were 17
patients vaccinated. Vaccination with PCV13 was recommended
whenever possible between periods of chemotherapy and was
performed three times with a minimum interval of 1T month.
All patients expressed informed consent and commitment to
vaccination. The cohort of MM patients matched by age, sex, hy-
pogammaglobulinemia level and treatment regimen were used
as comparative control group.

Result: Adverse events during vaccination in patients with MM
were not recorded. The control group was recruited using the
paired matching method in a 1: 1 ratio in the study. Despite the
small sample size, a statistically significant effect of PCV13 vaccina-
tion on the incidence of febrile neutropenia episodes (p=0.0339)
was observed. Meanwhile, there was a tendency to decrease in
incidence of clinically-radiologically confirmed pneumonia in pa-
tients with MM after vaccination (p = 0.1344).

Conclusions: Implementation of PCV13 vaccination in MM pa-
tients between the periods of chemotherapy by novel agents
has decreased the incidence of febrile neutropenia and showed a
trend towards a decrease in incidence of pneumonias. Increasing
the sample size of this ongoing study may give a more confident
answer to the questions of clinical efficacy of further introduc-
tion of vaccination in adult patients with MM on novel agents.
1. Blimark, C. et al. Multiple myeloma and infections: a popula-
tion-based study on 9253 multiple myeloma patients / C. Blimark
et al. // Haematologica. - 2015.-Vol. 100, N2 1.— P 107-113.

Keyword: Multiple Myeloma, Novel Agents, Infectious
Complications, Pneumococcal Infection, Vaccination
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Background: Multiple myeloma (MM) is a neoplastic plasma cell
dyscrasia with an incidence of 4-4.5 per 100,000 population per
year. It is regarded as the second most prevalent blood cancer
(10%) after non-Hodgkin lymphoma.

Methods: 15 patients were enrolled in the study. 11 bone marrow
samples were collected from MM patients at different stages of
the disease and 4 samples were from patients with conditions
other than MM as control. Plasma cells were counted from bone
marrow smears and fluorescence-in-situ hybridization (FISH) was
performed using Fluorophore labeled DLEUT (13q14) LSI (local
specific identifier) probe designed as a dual-colour assay to detect
deletion at 13q14. Heparanized sample was taken for estimation
of serum albumin in all patients.

Result: 13q14 deletion was detected in 6 (54.5%) MM patients
while one (9.1%) patient showed monosomy. All relapsed MM
(27.3%) had 13g14 deletion. Surprisingly almost all patients stud-
ied had normal albumin level.

Conclusions: In this study the detection rate of chromosomal
abnormalities was successfully and significantly improved with
FISH analysis using DLEU1 (13q14) LSI (local specific identifier)
probe designed as a dual-color assay to detect deletion at 13q14.
Chromsomal13q14 deletion was detected frequently (54.5%)
among multiple myeloma patients and monosomy was detected
in one (9.1%) patients. 13q14 deletion was significantly associated
with a hyperproliferative stage of the disease (marrow plasma cell
above 30%). All relapsed cases (27.3%) had deletion13q14. Wheth-
er the deletion is implicated in the pathogenesis of multiple my-
eloma needs to be elucidated.

Keyword: Multiple Myeloma, Fluorescence in-Situ Hybridization,
FISH, DLEU1
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MGUS predicts worse prognosis in pa-
tients with coronary artery disease
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Background: Monoclonal gammopathy of undetermined signif-
icance (MGUS) is the premalignancy of multiple myeloma and
accounts for about 50% of monoclonal gammopathy. MGUS is as-
sociated with numerous disorders, but there are very few articles
focusing on the relationship between MGUS and coronary artery
disease (CAD). This study is to evaluate the prognostic value of
MGUS in patients with CAD.

Methods: We recruited 87 CAD patients with MGUS and 178 CAD
patients without MGUS in Zhongshan Hospital from January 1, 2015
to December 31, 2017. Follow-up was performed by telephone and
regular patient visits, with a median follow-up of 2.9 years. The end
point was the occurrence of major adverse cardiac events (MACE).
p<0.05 was considered to be statistically significant.

Result: We compared the biochemical data including gender, age,
hypertension, diabetes, smoking status, serum glucose, HbTAc, eGFR,
LDL, CRP, cTNT, NT-proBNP, PT, APTT, fibrinogen, and D-Dimer. Only
age (p=0.026) and Hb1Ac (p=0.031) were considered to be statistically
significant. Patients with MGUS had a higher incidence of MACE than
those without MGUS (log-rank P=0.0015). After adjustment for other
markers, MGUS was associated with increasing risk of MACE incident.
(p=0.025, HR, 2.509[95%(Cl, 1.123,5.604])

Conclusions: MGUS predicted worse prognosis in CAD patients,
even after adjustment for other prognostic factors (including
NT-proBNP) in the multivariate Cox model. Based on our research,
MGUS might be added into the risk model of CAD and it is valu-
able and necessary to screen MGUS in CAD patients.

Keyword: MGUS, Coronary Artery Disease, Prognosis
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and labial salivary gland biopsy in di-
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Background: Light Chain Amyloidosis (AL) is a plasma cell disease
with organ involvement causing by monoclonal immunoglobulin
light chain, for which tissue biopsy stained with Congo red demon-
strating amyloid deposits and verification of light chain composition
is required for diagnosis. Different minimal invasive biopsy methods
including abdominal fat aspiration, labial salivary galnd, and bone
marrow biopsy have been reported, with the optimal biopsy strategy
undetermined. Also, the correlation between IGVL gene usage and
organ tropism has been studied, raising the possibility of association
between biopsy site and organ involvement. Therefore, we evaluate
the diagnostic performance and value of abdominal fat aspiration
and labial salivary gland (LSG) biopsy in diagnosing AL amyloidosis
with different organ involvement.

Methods: 59 patients diagnosed as AL amyloidosis from March
2017 to August 2018 in our centre were included in this retrospec-
tive study. Abdominal fat aspiration and LSG biopsies were respec-
tively perfomed by one experienced hematologist and dentist by
routine; other biopsies are done as needed. The biopsy results are
confirmed by central Department of Pathology, with Congo red
staining positive and immunoglobulin light chain composition
verified by immunohistochemistry or immunofluorescence. Or-
gan involvement is assessed according to NCCN guidelines. The
diagnostic sensitivity of abdominal fat aspiration and LSG biopsy
or both were compared, with information of organ involvement
(cardiac and renal involvement) taking into consideration. Data
analysis is done with SPSS 19.0. Quantitative and categorical data
are analyzed with t-test and Chi square test.

Result: There were 43 males and 16 females with an average age
of 63 (30-80) years old. Cardiac involvement and renal involvement
were confirmed in 45 and 27 patients. 54 and 43 patients received
abdominal fat aspiration and LSG biopsy respectively; 41 received
both. The sensitivity for abdominal fat aspiration and LSG biopsy
were 68.5% (37/54) and 62.8% (27/43) respectively, and 85.4%
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(35/41) for two methods combined. The sensitivity of LSG biopsy
was significantly higher in patients with cardiac involvement than
those who without (71.9% vs 30%, P=0.027), but no significant dif-
ference for abdominal fat aspiration (70.7% vs 58.3%, P=0.490) was
found. The sensitivity for these two methods has no statistically
significant difference in patients with or without renal involve-
ment (fat aspiration 56.5% vs 75.9%, LSG 60% vs 61.9%, P>0.05),
although a numerical difference was observed for fat aspiration.

Conclusions: The combination of abdominal fat aspiration and
labial salivary gland (LSG) biopsy can increase the diagnostic sensi-
tivity for AL amyloidosis, preventing the possibility of miss or delay
of diagnosis. The value of LSG biopsy should be emphasized in
cardiac involved patients, in whom its sensitivity is relatively high.

Keyword: Light Chain Amyloidosis, Biopsy, Abdominal Fat
Aspiration, Labial Salivary Gland
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IL-6, and IL-8 in plasma cell neoplasm
with dysmegakaryopoiesis

Hyunji Kim, Hye Ryoun Kim*

Department of Laboratory Medicine, Chung-Ang University Hospital,
Chung-Ang University College of Medicine, Korea

Background: Dysmegakaryopoiesis is a diagnostic criterion for myel-
odysplastic syndrome (MDS), which accompanies thrombocytope-
nia. Recently, patients with plasma cell neoplasm (PCN) also reported
dysmegakaryopoiesis; however, although they maintained normal
platelet counts, the disease progressed, with most bone marrow cells
being replaced by plasma cells. Several studies reported that dys-
megakaryopoiesis was induced by inflammatory mechanisms; how-
ever, the exact mechanism underlying dysmegakaryopoiesis remains
unknown. This study aimed to investigate whether changes in the
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megakaryocytic expression of GATA-1; pro-inflammatory cytokines,
including interleukin (IL)-6 and IL-8; and CD9 affect platelet counts
and dysmegakaryopoiesis in patients with PCN and MDS.

Methods: In total, 114 patients were examined and categorized into
the following four groups: Group 1 (MDS with dysmegakaryopoiesis),
34 patients; Group 2 (PCN without dysmegakaryopoiesis), 36 patients;
Group 3 (PCN with dysmegakaryopoiesis), 19 patients; and Group 4
(normal control), 25 patients. GATA-1, IL-6, IL-8, and CD9 expression in
megakaryocytes was assessed by immunohistochemical (HC) staining
of paraffin-embedded bone marrow sections. Localized expression of
transcription factor and cytokines was observed in megakaryocytes.

Result: Expression of GATA-1, IL-6, and IL-8 significantly differed (all
p<0.05). Decreased GATA-1 expression was identified in MDS. De-
creased IL-6 expression was observed in PCN and MDS. Moreover,
decreased IL-8 expression was associated with dysmegakaryopoiesis,
regardless of whether platelet counts were maintained.

Conclusions: In conclusion, PCN with dysmegakaryopoiesis had
normal platelet counts, and their megakaryocytes showed decreased
IL-6 and IL-8 expression and normal GATA-1 expression. The differenc-
es in the megakaryocytic expression of cytokines in PCN and MDS
with dysmegakaryopoiesis may be applicable to target therapy.

Keyword: Dysmegakaryopoiesis, GATA-1, IL-6, IL-8, Plasma Cell
Neoplasm, Myelodysplastic Syndrome

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Table Statistical comparison of IHC scoring among the four groups

Mean rank Median value 1ar e pvalue

GaTa-1d Group 1 az4e o7 02 11085 o011
Group 2 65.03 057 013
Group 3 s0.50 077 02s
Group 4 60.54 050 LEx

GATA-Li Group 1 2047 FE2, LEE 13200 a.004
Group 2 e7.28 188 07
Group 3 382 150 0ss
Group s 5176 150 ose

e d Group 1 ss15 028 o080 20400 000
Group 2 5148 045 051
Group 3 an7a 030 oso
Group e 210 085 01a

wsi Group 1 s52.00 070 o EEE a.000
Group 2 s0.60 087 117
Group 3 3205 037 053
Group 4 E130 123 087

s d Group 1 sa72 087 002 s.se 0023
Group 2 265 058 o000
Group 3 aaze 020 007
Group s 308 0o oo

wsi Group 1 462 057 017 13623 0.003
Group 2 7110 138 0ss
Group 3 a2 058 083
Group 4. 6280 120 [£5)

cond Group 1 se12 100 oo 1734 as2s
Group 2 s57.86 100 o0
Group 3 5647 100 o0
Group s 5850 100 oo

coui Group 1 7471 2907 01a asss0 000
Group 2 6257 201 0
Group 3 6652 207 00

Group & 1860 2143 045

Group 1 (myelodysplastic syndrome with dysmegakaryopoiesis),
Group 2 (plasma cell neoplasm [PCN]  without
dysmegakaryopoiesis), Group 3(PCN with dysmegakaryopoiesis),
and Group 4 (normal controls).

1QR, Interquartile range; d, diffuseness score; i, intensity score.
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Background: Systemic AL amyloidosis (AL) is characterised by
deposition of misfolded immunoglobulin light chains within or-
gans. Treatment for amyloidosis is generally derived from that for
multiple myeloma (MM). Combinations of immunomodulatory
drugs and proteasome inhibitors are standard frontline MM thera-
py, but there is little experience with such regimens in AL. For pa-
tients not receiving autologous stem cell transplantation (ASCT),
bortezomib-based regimens have been first-line treatment in AL
amyloidosis over the last few years. The purpose of this study is
to investigate the efficacy of bortezomib-based regimens for pa-
tients with newly diagnosed AL amyloidosis

Methods: We performed a retrospective study of all newly diagnosed
patients with AL treated at our center between 4/1/11 and 12/31/17.
Data pertaining to demographics, diagnosis, treatment and follow-up
were extracted from electronic medical records. Survival curves were
constructed according to the Kaplan-Meier method and compared
using the log rank test. All statistical analyses were performed by us-
ing the SPSS 24.0 software. Progression free survival (PFS) is defined as
time from the date of diagnosis to disease progression or death. The
primary endpoint was overall response rate and secondary endpoints
were overall survival (OS) and PFS.

Result: A total 63 patients with newly diagnosed AL amyloidosis
who did not receive ASCT were analyzed. Clinical characteristics
are shown in Table 1. They included 32 men and 31 women with a
median age of 66 years (range, 42-82). Autonomic nerve, Cardiac,
peripheral nerve, renal, soft tissue, and liver involvement were
found in 46 (73%),41 (65.1%), 23 (36.5%), 20 (31.7%), 16 (25.4%),
4(6.4%), respectively. The Mayo 2012 stage was: Stage 2 3.8%,
Stage 3 30.8% and stage 4 65.4%. Hematological responses were:
complete response (CR) 33.3 %, VGPR 19.0%, partial response
(PR) 12.6% and no-response (NR) 17.4%. Organ response was
26.9% (n=17). With a median follow-up of 34 months, median OS
was 44 months (95% ClI 13-70) and median PFS was 12 months
(95% CI 5-34). The rate of early death within 6 months was 28.5%
(n=18). Patients were classified according to first-line treatment;
bortezomib-based regimens (VMP, n=37; VD (Bortezomib and
dexamethasone), n=9; VCD, n=8; VMD, n=8; VTD (Bortezomib with
thalidomide and dexamethasone, n=1). Hematological responses
of VMP. VD, VCD, VMD, and VTD were: 75.6%, 55.5%, 50.0%, 50.0%,
100%, respectively. Organ responses of VMP, VD, and VMD were:
35.1%, 22.2%, 25.0%, respectively.

Conclusions: These findings continue to support the emerging
roles for bortezomib-based regimens for the purposes of improv-
ing response. There are no significant differences of efficacy be-
tween bortezomib based regimens.

Keyword: Bortezomib, Amyloidosis, Survival

Table 1. Baseline Characteristics

| [
= 63 100
66 (42-82)
=65 36 571
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Health-related quality of life in re-
lapsed/refractory multiple myeloma:
Systematic review of randomized
control trials

Ambrish Singh*', Anirudh Kotlo®
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Background: Health-related quality of life (HRQol) is becoming
an increasingly important goal for the treatment of patients with
Relapsed/Refractory Multiple Myeloma (RRMM). Availability of the
appropriate HRQol data improves healthcare decision-making
and resource allocation by providing disease state utility value and
health outcomes. We performed a systematic review to identify
evidence from randomized control trial (RCT) reporting HRQOL in
patients receiving treatments for RRMM.

Methods: A systematic search was conducted on Medline, Em-
base, and Cochrane databases (using Ovid platform), and Clinical-
Trials.gov in Dec 2018. Eligible studies comprised RCTs reporting
HRQoL in patients with RRMM. Data pertaining to demographics,
clinical characteristics, patients reported outcomes tool (PRO)
characteristics, and summary of findings was extracted.

Result: After screening 780 records, six RCTs reported in 13 arti-
cles qualified for inclusion. Four studies compared proteasome
inhibitors (Pls) with placebo or active comparator, one study each
compared immunomodulatory drugs and monoclonal antibodies
with dexamethasone. While all the studies used disease-specific
PRO tool i.e. EORTC QLQ-C30; four used it in conjunction with my-
eloma specific QLO-MY20 instrument, and one with FACT/GOG-
NTX. EQ-5D and BPI-SF were other accompanying generic PRO
instruments used. All expect two studies used all the domains of
the EORTC QLQ-C30 and QLQ-MY20. The HRQOL the by improved
global health status (GHS) along with physical functioning and
emotional functioning. Signifying that GHS can be considered
important in patients with RRMM. Overall, the patients in the
experimental arm did not indicate a worse HRQoL outcome or
symptom severity compared to the control arm.

Conclusions: The evidence from RCTs on HRQoL in RRMM pa-
tients is scarce. Future RCTs in this area with the use of both ge-
neric and disease-specific PRO tool are recommended to better
identify the patients focused outcomes and disease state utility.

Keyword: Multiple Myeloma, Quality of Life, Patient-Reported
Outcomes, HRQoL, Systematic Review, Randomized Control Trial
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Background: Frail patients who are in a poor performance status
and have serious comorbidities or abnormal laboratory results com-
prise about one-third of the transplant ineligible multiple myeloma
(MM). These patients, most of the cases, are excluded from the clinical
studies. By far, the outcome of the real world data according to the
patients'fitness in transplant ineligible MM patients is limited.

Methods: Four hundred and fifteen patients with MM who have
been treated with bortezomib, melphalan and prednisone (VMP) as
a first-line treatment were retrospectively analyzed. 4 factors included
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into the frailty scores were Age, ECOG PS (Eastern cooperative group
performance status), eGFR (estimated glomerular filtration rate), and
number of comorbidities (heart disease, lung disease, liver disease,
cerebrovascular disease, diabetes mellitus). These factors were di- or
trichotomized by the reference of previously published papers and
the meaningful cut-offs in our data. The points given to each variables
were after the following criteria: Age < 70 (point 0), 70-79 (point 1),
> 80 (point 2); ECOG PS 0-2 (point 0), 3-4 (point 2); eGFR > 60 mL/
min/1.73 m2 (point 0), < 60 mL/min/1.73 m2 (point 1); comorbidity
0-1 (point 0) and > 2 (point 1). Patients were further classified by frailty
scores: fit (points 0-2), unfit (points 3-5) and frail (point 6).

Result: The median follow-up duration was 26.72 months (range 037
- 180.20 months). Patient characteristics are listed in Table 1. All of the
factors including the Age > 80, ECOG PS 3-4, eGFR < 60 mL/min/1.73
m2, and comorbidity > 2 were statistically significant for overall sur-
vival (OS) by univariate analysis. In multivariate analysis, ECOG PS 3-4
and eGFR < 60 mL/min/1.73 m2remained statistically significant for
OS and Age > 80 was marginally significant for OS (Figure 1 and Table
2). The response rates by the fit, unfit, and frail were as follows: 77.5%
(148/191), 71.4% (55/77), and 0% (0/2) (P= 0.028). The 3-year overall
survival rates by the frailty were 66%, 41%, and 0% in the fit, unfit or
frail patients, respectively and showed statistically significant differenc-
es (Figure 2 and Table 3, P=0.000). The comparison of the frailty score
with international staging system (ISS) and revised ISS (R-ISS) revealed
statistical significance of all of the prognostic systems affecting OS by
the univariate analyses but R-ISS and frailty score remained significant-
ly affecting OS.

Conclusions: Unfit and frail patients showed a significant de-
crease in OS compared to fit patients. But there was no difference
between the unfit and fit patients in terms of response rate in
MM patients who were transplant ineligible and have received
bortezomib-containing regimen. Treatment of the unfit and frail
patients needs more caution on toxicity management and appro-
priate dosing schedules to improve the survival outcome.

Keyword: Multiple Myeloma, Bortezomib, Frailty
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Comparison of conventional cytoge-
netic analysis and fluorescence in situ
hybridization in survival of newly di-
agnosed myeloma patients

In Hwa Jeong, Gyu Dae Ahn, Hyeon Ho Lim, Kwang Sook Woo,
Kyung Hee Kim, Jeong Man Kim, Jin Yeong Han*

Laboratory Medicine, Dong-A University Hospital, Korea

Background: Cytogenetic changes detected at the time of
diagnosis in multiple myeloma patients are of significant impor-
tance in terms of prognoses. In this research, | investigated the
frequencies of different types of chromosomal abnormalities and
analyzed the patients’ overall survival according to each types of
abnormalities. Discordant detection results were also compared.

Methods: In this retrospective study, 98 patients with multiple my-
eloma diagnosed in Dong-A University hospital with results from
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both conventional cytogenetic analysis and fluorescence in situ
hybridization were enrolled. The comparison group was defined
as patients with normal karyotypes. Patientsclinical and laboratory
data such as hemoglobin, platelet, calcium, aloumin, creatinine,
beta-2 microglobulin, International staging system, monoclonal
protein, chemotherapy, stem cell transplantation were retrieved
from medical records. G-banding method was used for conven-
tional cytogenetic analysis and the types of probes for FISH were:
del(1p32)/dup(1g21), t(4;14)(p16;032), t(6;14)(p21;932), t(11;14)
(913;932), CEP12, 13934.3, IGH(14G32), 1(14;16)(q32;G23), 1(4;20)
(032,912), and TP53.

Result: The median age of study population was 66 years old
and the median survival period of patients was 24.5 months,
with 40 surviving patients during study period. 82.6% of patients
presented with abnormal genetic results. Between normal and
abnormal karyotype groups, only anemia (P=0.01) had statistical
significance. Among clinical and laboratory factors except for cy-
togenetic aberrations, old age (>65 years) (P=0.02) was the most
independent risk factor for overall survival. Common cytogenetic
abnormalities in our study population were -13/del(13q) (17.9%),
dup(1921)(13.8%), hyperdiploidy (11.93%), t(11;14) (9.2%), and
among them, -13/del(13q) (P=0.03), hypodiploidy (P=0.008) and
dup(1g21) (P=0.01) only correlated with adverse clinical impact.
Thirty-three cases (33.7%) showed different detection results be-
tween G-banding and FISH. Patients with 1g21 gain lived shorter
when detected by metaphase analysis.

Conclusions: The shortcomings of this study are that this retrospec-
tive study is done on a small number of patients in a single institution,
and the numbers of FISH probes observed were not constant. | found
3 types of chromosomal abnormalities that adversely predicted
patientsoverall survival. In cases of discordant results between meta-
phase analysis and interphase FISH, 1921 gain predicted shorter over-
all survival when detected by metaphase analysis.

Keyword: Multiple Myeloma, Somatic Variants, Survival, Conventional
Cytogenetic Analysis, Fluorescence in Situ Hybridization

PP-094

Orthotopic heart transplant facilitated au-
tologous hematopoietic stem cell trans-
plantation for light-chain amyloidosis

Rt Kamble*', G Obi', A Scholoff', L Rice’, A Bhimraj’, Jd Estep’, B
Trachenberg’, G Carrum’

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

" Center for Cell and Gene Therapy, Baylor College of Medicine, USA
? Hematology, Houston Methodist Hospital, USA
? Cardiology, Houston Methodist Hospital, USA

Background: Dominant cardiac involvement by primary systemic
amyloidosis (AL) precludes effective AL treatment and is associat-
ed with short survival. We evaluated long term outcomes of these
patients receiving orthotopic heart transplantation (OHT) and
autologous hematopoietic stem cell transplantation (ASCT).

Methods: Between January 2009 and July 2018, total of 14 pa-
tients who presented with severe cardiac dysfunction as their
major manifestation of AL underwent OHT. Eight of these 14 pa-
tients received ASCT. All patients had end stage heart failure and
developed cardiogenic shock requiring intra-aortic balloon pump
support (median 20 days, range 10-165) as a bridge to OHT.

Result: The median age at AL presentation was 54 years (42-63)
in 7 females and 7 males. At median follow-up of 55 months (1-
104) from OHT, 10 (71 %) patients are alive (table-1). Two patients
died of post-operative complications at 1 and 7 months post OHT;
2 patient died 36 and 104 months after OHT (23 and 91 months
post ASCT) of AL progression. Eight patients received ASCT at
median of 13 months (13-34) after OHT. Treatment for disseminat-
ed cryptococcus delayed ASCT in one patient (#8). One patient
awaits ASCT in June 2018. In the remaining 3 patients ASCT was
not feasible due; to low DLCO (n=2) and prior ASCT (n=1). All 8
patients with ASCT were on tacrolimus and prednisone at the
time of stem cell mobilization and hematopoietic transplant; two
patients were also receiving mycophenolate mofetil and valganci-
clovir. We collected 4.0, 5.7, 6.1, 6.2 and 9.6 x 106/kg CD-34+ cells
in 2 days after filgrastim administration (5 ug/kg, twice, daily) and
plerixafor (16 mg/kg based on day- 4 CD-34+ counts) in 5 sub-
jects. The fifth patient initially failed to mobilize but 4.3x106/kg
CD-34+ cells were subsequently obtained after stopping myco-
phenolate mofetil for 4 weeks. The median creatinine clearance at
the time of ASCT was 42 (30-53) ml/minute. All 8 patients received
a renal adjusted dose of melphalan at 140mg/m2. Mycophenolate
mofetil and valganciclovir were withheld during neutropenia until
engraftment. No patients received post-transplant filgrastim. Me-
dian duration of hospitalization was 18 (15-20) days. Six patients
achieved hematologic complete remission while 2 patients had
a partial response following ASCT. Post ASCT reactivation of CMV
was seen in 4 patients. Median survival from initial AL diagnosis is
44 (11-136) Months.

Conclusions: The strategy of OHT followed by ASCT is therefore
feasible in select patients with dominant cardiac involvement and
advanced heart failure.
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Changes in blood viscosity and yield
stress before and after phlebotomy
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Chung, Hee-Won Moon, Yeo-Min Yun
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Medicine, Korea

Background: Hematocrit (Hct) has been used as a conventional
parameter to evaluate the effect of phlebotomy. There have been
limited studies on blood viscosity in relation to phlebotomy. We
investigated the changes in blood viscosity before and after phle-
botomy in polycythemia patients.

Methods: In 40 polycythemia patients undergoing phlebotomy
(phlebotomy events, n = 50), systolic blood viscosity (SBV), diastol-
ic blood viscosity (DBV), and vield stress (YS) were measured and
calculated using scanning capillary tube viscometer (Hemovister,
Ubiosis, Seongnam, Korea). We compared the median values of
Hct, SBV, DBV, and YS immediately before and after phlebotomy
using Wilcoxon signed-rank test. The association between Hct,
SBV, DBV, and YS was evaluated using Pearson'’s correlation and
multivariate linear regression analyses.

Result: Among 50 phlebotomy events, Hct, SBV, DBV, and YS de-
creased significantly after phlebotomy (all P < 0.01). Post-Hct (%)
highly correlated with post-SBV (cP, centipoise), post-DBV (cP), and
post-YS (cP) (all r > 0.8, P < 0.001). In multivariate linear regression
analysis, post-Hct (%) significantly predicted post-SBV (cP) and

post-DBV (cP) (P < 0.05, all); post-DBV significantly predicted post-
YS (P < 0.001). Delta Hct (%), delta SBV (cP), delta DBV (cP), and
delta YS (cP) all showed variable distributions.

Conclusions: The changes in SBY, DBV, and YS were variable after
phlebotomy. These findings may provide fundamental data to
understand the changes in blood viscosity and to expand thera-
peutic targets in phlebotomy.

Keyword: Hematocrit, Phlebotomy, Viscosity, Polycythemia, Yield Stress
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Background: Posttransplantation erythrocytosis (PTE) has been
arbitrarily defined as persistent elevation of hemoglobin (Hb) and
hematocrit (Hct) to > 17.0 g/dL and > 51%, respectively, after kid-
ney transplantation (so-called “traditional PTE diagnostic criteria”).
A significant increase in Hct was shown to increase viscosity of the
blood and cause thrombosis and cardiovascular events. The World
Health Organization (WHO) lowered the diagnostic Hb/Hct thresh-
old values for diagnosis of polycythemia vera (PV) in 2016, which
has markedly changed the diagnostic landscape of this disorder,
and consequently the options for treatment and outcome. In the
present study, we retrospectively evaluated whether the revised
WHO Hb/Hct criteria for PV is more relevant than the traditional
PTE diagnostic criteria in terms of predicting cardiovascular events.

Methods: The medical records of patients undergoing kidney
transplantation at Chungnam National University Hospital in Dae-
jeon, South Korea, between June 2000 and December 2016 were
retrospectively reviewed. PTE was diagnosed according to the
traditional criteria and the 2016 WHO criteria, and the patients were
divided into three groups: patients meeting Hb/Hct criteria at least
once (all PTE), patients with PTE lasting for more than 3 months (PTE
>3 m), and patients with PTE lasting for more than 6 months (PTE >
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6 m). Each group was compared to non-PTE patients and age-, sex-,
graft function-, and follow-up duration-matched controls.

Result: A total of 237 patients (158 males, 79 females) with a me-
dian age of 56 years (range: 18-84 years) were followed up for
a median of 704 months (range: 4-221 months). The incidence
rates of all PTE, PTE > 3 m, and PTE > 6 m were 16.0%, 10.1%,
and 7.6%, respectively, according to the traditional criteria, and
24.1%, 19.8%, and 16.0%, respectively, according to the 2016 WHO
criteria. During follow-up, 19 patients developed cardiovascular
events (8 cardiac, 7 cerebrovascular, 3 peripheral vascular, and 1
other). The incidence rates of cardiovascular events in the all PTE
group and PTE > 3 m group did not differ from those in non-PTE
patients, regardless of the diagnostic criteria used. Cardiovascular
events tended to be more frequent in the 2016 WHO criteria PTE
> 6 m group (15.4% vs. 6.5%, P=0.064), and were significantly
more frequent in the traditional criteria PTE > 6 m group (22.2%
vs. 6.8%, P=0.021) than in the non-PTE group. The incidence rates
of cardiovascular events in the 2016 WHO criteria PTE groups did
not differ from controls, regardless of subgroup: all PTE (10.5% vs.
5.5%, P=0.324), PTE > 3 m (13.3% vs. 4.5%, P=0.147), and PTE > 6
m (15.4% vs. 8.3%, P=0.348). On the other hand, cardiovascular
events tended to be more frequent in the traditional criteria all
PTE group (15.8% vs. 2.9%, P=0.061), and were significantly more
frequent in the traditional criteria PTE > 3 m group (16.7% vs. 0%,
P=0.041) and the traditional criteria PTE > 6 m group (22.2% vs.
0%, P=0.034) compared to the controls.

Conclusions: The revised 2016 WHO Hb/Hct criteria for diagnosis
of PV do not provide additional information over the traditional
PTE diagnostic criteria in terms of cardiovascular events.

Keyword: Erythrocytosis, Kidney Transplantation, Polycythemia
Vera, WHO

PP-097

Characteristics and survival of atypical
chronic myeloid leukemia; Based on
national health information database

Jee Hyun Kong*', Tae-Hwa Go’, Jung Yeon Lee', Shin Young

Hyun', Seung Taek Lim', Kwang Yong Shim', Jong In Lee'

" Division of Hernatology-Oncology, Division of internal Medicine,
Wonju Severance Christian Hospital, Yonsei University College of
Medicine, Korea

? Center of Biomedical Data Science, Wonju Severance Christian Hospi-
tal, Yonsei University College of Medicine, Korea

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

Background: BCR/ABL negative or atypical chronic myeloid leuke-
mia (@CML) is rare hematologic malignancy with an estimated in-
cidence of 1-2% of BCR/ABL positive CML. The rarity of the disease
has largely precluded conduction of any prospective study to op-
timize treatment strategy of BCR/ABL negative CML, consequently,
BCR/ABL negative CML has been managed with palliative therapy.
A population-based study on the outcome of atypical CML is rare.
Thus, we analyzed characteristics and outcomes of aCML using
the national health information database (NHID).

Methods: We included patients who were diagnosed with aCML
(ICD 10, C922) between 2004-2015. We excluded following patients;
1) age <20, 2) who received chemotherapy before aCML diagnosis,
3) €922 was recoded just once during the follow up period. Student’s
t test (Mann-Whitney test) was used for numerical comparison be-
tween two groups, chi-square test (Fisher exact test) was applied
for categorical variables. Overall survival (OS) was calculated by Ka-
plan-Meier methods, using SAS version 9.2.

Result: Over 11 years, only 54 aCML patients were identified. Medi-
an age at diagnosis was 73 years old, age<50 was 7 (13%) patients,
50< age <70 was 11 (204%) patients, and age >70 years, 36 (66.7%)
patients. Sixty-five % were male. Thirty-five patients (64.8%) were
paying high insurance premium, and 20 patients (37%) were treated
atinstitution located in Seoul area. Most patients were received trans-
fusion (91%), 59% (n=32) needed both RBC and platelet transfusion,
and 31.5% (n=17) received only RBC transfusion. Packed RBC was
transfused mean 3.1 times every month. Hydroxyurea was given to
93% of patients. Seven patients (13%) were received decitabine and
8 (14.8%) were treated with cytarabine. No one received azacytidine
or underwent hematopoietic stem cell transplantation. With 10 (1-
135) months of median follow up, 47 patients were expired, and their
median OS was 10 (6-14) months (Figure 1). Limitations of this study
include inability to determine the effect of therapy or differences in
clinical features at presentation.

Conclusions: Based on national health information database, atypical
CMLin Korea is rare,and only 54 patients were diagnosed between 2004-
2015.With 10 (1-135) months of median follow up, OS was poor showing
that median OS was 10 (6-14) month. Thus, collaborative efforts to find a
treatment target and development of new therapy should be needed.

Keyword: Atypical Chronic Myeloid Leukemia, Overall Survival,
The National Health Information Database

303




304

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

1o
0.8 W].
z 1
5
£
3 L
2
§ 04 ‘LH‘_LH_‘
0.2 1
I_._l ‘—‘_|
0.0
[} 25 50 75 100 125
Follow-up d ion (Month)
PP-098

Clinical application of next-genera-
tion sequencing in myeloproliferative
neoplasms: Genetic profiles and prog-
nostic significance

Jong-Mi Lee"?, Eunhee Han'”’, Kyungja Han"?, Ki-Seong Eom”,

Yonggoo Kim"?, Myungshin Kim*"*

" Laboratory Medicine, College of Medicine, The Catholic University of
Korea, Seoul, Korea

? Catholic Genetic Laboratory Center, Seoul St. Mary's Hospital, College
of Medicine, The Catholic University of Korea, Seoul, Korea

’ Division of Hematology, Department of Internal Medicine, College of
Medicine, The Catholic University of Korea, Seoul, Korea

Background: Mutational landscape of myeloproliferative neoplasms
(MPNs) has been discovered including three diagnostic driver muta-
tions, JAK2, MPL, and CALR. Nowadays, next-generation sequencing
(NGS), especially targeted panel sequencing, is widely applied in
clinical laboratory to identify mutational profile in hematologic malig-
nancies. Herein, we evaluated genetic profiles in MPNs using NGS and
explored the clinical application in the single center cohort.

Methods: A total of 432 patients were included; 196 essential
thrombocythemia (45.37%), 112 polycythemia vera (25.9%), 72
primary myelofibrosis (16.7%), 14 other MPNs (3.2%) and 38 myel-
odysplastic/myeloproliferative neoplasms (MDS/MPN, 8.8%). JAK2
V617F, CALR and MPL 515 mutations were firstly analyzed using
allele-specific PCR and fragment analysis. Targeted panel sequenc-
ing including 86 genes was performed. We analyzed relationships
between genetic proflies and clinical outcomes including acute
transformation, bone marrow fibrosis and death.

Result: Three driver mutations were detected in 82.4% of patients;
JAK2 V617F in 64.8%, CALR in 15.7% and MPL in 1.9%. We also
detected mutations in other genes through NGS which included
ASXLT (27.0%), TET2 (7.6%), KMT2C (3.2%), SRSF2 (2.9%), RUNX1
(2.9%), CSF3R (2.5%), ATM (2.2%), SETBP1 (1.8%), DNMT3A (1.8%),
TP53 (1.8%), U2AF2 (1.8%), KMT2D (1.8%) and PTPN11 (1.8%).
Among the three phenotypic subtypes, PMF showed shorter
event free survival (EFS) than the others (hazard ratio: PMF-ET 2.62,
PMF-PV and 2.97). In the aspect of genetic profile, TP53 mutation
showed worst outcome followed by chromatin or spliceosome
mutation (Median EFS: 77 and 99 months, 95% Confidential inter-
val: 5.0-264 and 72-226, respectively). TP53 or chromatin/spliceo-
some mutations were detected in 34.4% (11/35) of triple negative
MPN patients.

Conclusions: We demonstrated that NGS effectively identified mu-
tations that were more relevant to the prognosis in MPN patients.
Genetic profiles can improve a risk stratification to make efficient ther-
apeutic plan including targeted therapy in MPN patients.

Keyword: Myeloproliferative Neoplasms, NGS, Prognosis, TP53
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Clinical effect of haploidentical he-
matopoietic stem cell transplantation
combined with post-transplant cyclo-
phosphamide for children with severe
aplastic anemia

Yan Yue, Xiaodong Shi*
Hematology and Oncology, Capital Institute of Pediatrics, China

Background: Severe aplastic anemia (SAA) is a fatal bone marrow
failure disease for pediatric patients. Hematopoietic stem cell trans-
plantation (HSCT) with matched sibling donor (MSD) is still the first
choice for children with SAA. However, most patients cannot find
a suitable donor. Post-transplant graft-versus-host disease (GVHD)
remains a severe complication. In recent years, many data confirms
that the safety and efficacy by use of post-cyclophosphamide (PT/Cy)
as GVHD prophylaxis in HSCT for patients without suitable donor. To
investigate the efficacy and safety of HSCT in treatment of SAA with
modified post-transplant cyclophosphamide (PT/Cy), we launched a
novel approach for this group of patients.
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Methods: From August 2015 to August 2018, 5 children diag-
nosed with SAA in our hospital were retrospectively analyzed. All
patients were male. Donors were all from family members. HLA
matching 6-8/12 loci were identical. Engrafts consisted of bone
marrow (BM) and peripheral blood stem cells (PBSC). All patients
received the same condition regimen including fludarabine,
bulsufan, cyclophosphamide and thymoglobuline. As GVHD pro-
phylaxis, intravenous infusion of 50mg/kg cyclophosphamide was
given on day +3 to 4, low-dose tacrolimus (FK506) and oral myco-
phenolate mofetil (MMF) was given on day +5 post-transplant, if
patients were without the risk of GVHD, FK506 was withdraw in 3
months post-HSCT and MMF on day +28.

Result: 80% (4/5) patients successfully achieved full donor'
chemirism, only 1 patient occurred graft reject and performed
second-HSCT with the change of donor. The median time of
neutrophil and platelet engraftment was 13 (11~16) days and 26
(15~42) days, respectively. Only 1 patient developed acute GVHD
(grade 1), no patient developed acute GYHD (grade IIl ~ IV) and
chronic GVHD. All 5 patients with a median followed up of 1.2
(range 0.5~3.0) years, All of them were well and alive.

Conclusions: Allo-HSCT combined with PT/Cy is an effective
method for the treatment of pediatric SAA, and its safety are still
need to be confirmed by a cohort number of cases.

Figure 1 Conditioning Regimen
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The outcome of immunotherapy by
antithymocyte globulin and cyclospo-
rine a for acquired aplastic anaemia
during 10 years in Vietnam
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Duong', Hoang Nam Nguyen*'
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' Clinical Hematology, National Children's Hospital, Vietnam
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Background: Aplastic anaemia (AA) is one of the most common
hematological diseases in children with many difficulties in man-
agement and prognosis. They are characterized by pancytopenia
(anemia, gralunocytopenia, thrombocytopenia) and a hypocellu-
lar bone marrow. The incidence rate of AA in Europe amounts to
approximately 2-3/ 10 6/ year and 4- 16 per 10 6 / year in parts of
Asia. No difference between boy and girl.

Objective: Evaluate the efficacies of immunosuppressive therapy
(IST) with horse antithymocyte globulin (ATG) and cyclosporine A
(CSA) for childhood AA at NCH.

Methods: Prospective and retrospective study was carried on
30 patients of AA at Clinical Hematology Department from Jan
2007 to Aug 2017. A hypocellular bone marrow biopsy is required
for the diagnosis of AA. All of these children were divided 3 sub-
groups as classification based on the degree of peripheral blood
cytopenia: very severe AA- VSAA (n= 10), severe AA- SAA (n=18)
and non severe AA- nSAA (n= 2).

Result: 30 patients with 20 boys and 10 girls (2:1). Median age was
7.0 year old. Ten years followed up post immunosuppressive regi-
men, overall response rate is 73.3% (included 40%; 88.9% and 100%
in VSAA; SAA and nSAA respectively, p= 0.013). Overall complete
remission rate is 26.7% (0%; 33.3% and 100% in vSAA; SAA and nSAA
respectively, p=0.005). The time between diagnosis and treatmentis a
prognostic factor associated with response to IST (p= 0.026). 10- year
overall survival (116 months) is 48.3%. Relapse after treatment hap-
pened in 4 children (18.29%). MDS occurred in 1 child (3.3%).

Conclusions: IST that include ATG and CSA is good alternative for
AA children who lack of an HLA match sibling donor with overall
response rate is 73.3% and 10- year overall survival is 48.3%.

Keyword: Aplastic Anemia, Antithymocyte Globulin, Cyclosporine
A, Children
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The incidence of severe chronic neu-
tropenia in Korea and related clinical
manifestations: A national health in-
surance database study
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Background: Severe chronic neutropenia (SCN) refers to a con-
dition in which neutrophils under 500/uL over months or years.
And generally, neutropenia due to previous hematologic dis-
ease, systemic autoimmune disease, and infectious disease are
excluded in this category. These patients could develop chronic
fever and recurrent, life-threatening infection due to a long-term
immunodeficient state. Moreover, some of them could evolve to
myelodysplastic syndrome (MDS) or leukemia. However, studies
on the incidence and clinical progress in large-scale cohorts are
still insufficient. Therefore, in this study, we used national health
insurance data to investigate the epidemiologic feature and prog-
nosis of SCN in Korea.

Methods: The Health Insurance Review and Assessment (HIRA) data-
base recorded between 1 January 2011 and 31 December 2015, and
Korean population data was utilized. The Severe CPN was defined
based on ICD-10 code and according to the exclusion criteria, patients
not cover the disease were excluded. After identifying patients with
SCN, annual incidence according to age and sex, the most common
comorbidities including inflammatory disease, MDS and/or acute
leukemia, and mortality were investigated.

Result: Among the initially screened patients with severe neutro-
penia (N=2134), a total of 367 patients were enrolled for SCN. The
annual incidence rate of SCN ranged from 0.12 to 0.17 per 100,000
person-year (PY) during the study period. The total incidence in
women was higher than that of men (incidence: 0.17 vs. 0.12, RR:
146, 95% Cl: 1.19-1.80), and especially, in middle-aged women
had a relatively high incidence rate. The highest incidence was
observed in the 0 to 4 year old group (1.12/100,000 PY), and there
was no difference in the incidence of men and women in this age
group. The most common accompanying diseases were upper
and lower respiratory infection followed by otitis and intestinal
infectious disease. A total of 12 patients (3.3%) were progressed to
acute leukemia or MDS and 4 patients (1.1%) were died.

Conclusions: From this population-based study, the national inci-
dence of SCN was estimated and their accompanying diseases were
analyzed. Our data will provide a valuable information to assist in
diagnosing SCN and predicting the disease course in the future.

Keyword: Neutropenia, Severe Chronic, Epidemiology, Incidence
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CD3/CDA45RA depleted haploidentical
transplant for SCID: First case in Vietnam

Le Nguyen-Ngoc-Quynh

Immunology-Allergy-Rheumatology Department, National’s Children
Hospital, Vietnam

Background: Severe combine immunodeficiency disease (SCID)
is a genetic disorder characterized by the disturbed development
of functional T cells and B cells, consequently, adaptive immune
system are impaired and patients are affected by severe bacterial,
viral or fungal infections early in life. If untreated, these patients die
within one year due to severe, recurrent infections. The curable
treatment for SCID is HLA-matched hematopoetic stem cell trans-
plantation. However, seeking for HLA-matched donor is difficult
and requiring time, moreover, SCID patient can't wait. Vietnam
National Children's hospital is using haplo HLA matching hemato-
poetic stem cell transplantation for SCID patients.

Methods: 3 SCID patient who don't have matched HLA donor
underwent hematopoetic stem cell transplantation with haplo
HLA donor(father). Stem cells were harvested and manipulated
with CD34+ selection or CD3/CD45RA depletion kit via CliniMacs
system (Miltenyi) based on T-B-NK cells and genetic mutation.

Result: 2 T-B+NK- SCID used CD34+ selection and 1 T-B-NK+ used
CD3/CD45RA depletion kit. Stem cells infusion were uneventful.
Engraftment was around day D+60 post- transplant with CD34+
selection and D+14 with CD3/CD45RA depletion kit. Complications
post- transplant were: infections, engraftment syndrome, CMV reacti-
vation. .., no sign of aGVHD. 1 patient is complete chimerism without
IVG infusion, 1 patient is complete chimerism with IVIG infusion, 1
patient died post-transplant because of septicemia.

Conclusions: Haplo HLA typing hematopoetic stem cell trans-
plantation is a high technique procedure with good result. This
procedure will save many SCID patients, especially in Vietnam
where lack of bone marrow and stem cells bank.
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Label-free and high-sensitive detec-
tion of pseudomonas aeruginosa
from bacteremia using a surface plas-
mon resonance DNA-based biosensor

Zhenbo Xu"’

"School of Food Science and Engineering, South China University of
Technology, China

* Department of Microbial Pathogenesis, University of Maryland, USA

Background: loop-mediated isothermal amplification (LAMP) of
DNA is a sensitive and cost-effective method for rapid identifica-
tion of pathogens without the need for sequencing. The reaction
is conducted under isothermal conditions for 60 min in water bath
or a heating block, which shows high potential to be exploited
in SPR biosensor for real-time detection of pathogens. This paper
aims to employ LAMP integrated with SPR assay in the examina-
tion of P. aeruginosa.

Methods: All the DNA of 25 P. aeruginosa were extracted by DNA
extraction kit from Dongsheng Biotech according to its instruc-
tion. Additionally, a set of LAMP primers, including FIP, BIF, F3 and
B3, was designed by using the software of Primer 5.0. Then, con-
ventional LAMP amplification was performed for detection of oprl,
meanwhile, agarose gel electrophoresis was employed for specific
visualization of the amplicons. Afterwards, LAMP and SPR were
fabricated to detect P. aeruginosa.

Result: Curve results of LAMP-SPR showed similar tendency with
that of Q-PCR when DNA samples were positive in the detec-
tion loci. For assay of LAMP integrated with SPR, results could be
achieved in 15 min in the form of sensorgram, in which the verti-
cal and horizontal signal suggested positive and negative results
for biosensor.

Conclusions: In this study, our data therefore provided evidence
to support the use of SPR-DNA array for detection of P aeruginosa
with high sensitivity, specificity and rapidity.

Keyword: Surface Plasmon Resonance, Loop-Mediated Isothermal
Amplification, Pseudomonas Aeruginosa
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Background: MRSA is one of the most widely found pathogens
in public healthcare worldwide, its rapid and accurate detection
remains a major concern. In this study, two novel nucleic acids iso-
thermal amplification assays, including loop-mediated isothermal
amplification (LAMP) and Polymerase Spiral Reaction (PSR) have
been used in combination with surface plasmon resonance (SPR)
biosensor, for the detection of bacteremia MRSA strains and its
virulence factors

Methods: A total of 19 MRSA Genomic DNA was extracted and
conducted using LAMP and PSR amplification on the SPR plat-
form for femA, mecA and its virulence factors, including sea, seb,
sec, see and pvL. All primers for PSR and LAMP were designed by
Primer Premier 5.0 or PrimerExplorer V5, respectively. Both of the
isothermal amplification assays were carried out on the SPR sen-
sor with specific chips to detect mentioned genes, in less reagents
and shorter time about 15 min than that of conventional LAMP
and PSR reactions.

Result: Results of conventional LAMP and PSR were measured
by gel electrophoresis and typical ladder bands pattern was ob-
served for 19 samples, suggesting all the examined MRSA strains
had both femA and mecA genes. According to the LAMP-SPR and
PSR-SPR results, 13, 6, 7, 7, 3 of 19 MRSA strains were positive for
sea, seb, sec, see and pvL in accordance with conventional meth-
od, respectively.

Conclusions: In this study, our data therefore provided evidence
to support the use of LAMP and PSR-SPR biosensor for detection
of virulence genes in MRSA with high sensitivity, easy-operation
and cost-effective.

Keyword: LAMP, PSR, SPR, MRSA, Virulence Factors
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Diagnostics under sky: Mitigation of
gap in global health point-of-care di-
agnosis in extremely poor hematolo-
gy laboratory linking frugal science
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* Department of Mediical Laboratory Technology, Pokhara University, Nepal
* Medicine and Surgery, Universal College of Medical Science, India

Background: Almost a billion of world population live with no any
infrastructures such as healthcare, education, electricity despite
the great advancement of technologies. Also at the same time we
are witnessing a great overwhelming paradigm shift from central
laboratory-based diagnosis to point-of-care based diagnosis. Cen-
trifugation and microscopy are the workhorse of any modern di-
agnosis including hematology but modern diagnostic equipment
harasses us in many ways such as cost of device, ease of use, elec-
tricity access, size and utilities. So, we study the prospects of some
electricity-free frugal devices costing 1 dollar paper microscope,
0.5 dollar paper/plastic centrifuge which can be used under open
sky for diagnosis intended to resource poor hematological setting
at point-of-care level. Frugal science is the innovative approach
and novel philosophy that encourage design, development and
deployment of ultra affordable devices by cutting its original price
thousands of times for developing world.

Methods: We assembled the device at point-of-care level so that
it can be used promptly. 1 dollar electricity-free paper microscope
with magnification 140X was assembled through folding and
human sample blood was studied on site. Also 0.5 dollar costing
plastic/paper centrifuge was fabricated on ancient whirligig toy
principle, that resulted in a good separation of plasma/serum from
the cellular blood components with ultra speed of more than
one hundred thousand rotation per minute. Serum for infectious
diseases such as HIV, hepatitis, malaria was tested using rapid
diagnostic kits under open sky through point-of-care blood cen-
trifugation. This resulted in a good separation of plasma from the
cellular blood components.

Result: We found that the results were astonishing and compara-
ble to modern methods using electric microscope and centrifuge
to our claimed approach forming the promising novel alternatives
for developing world and field testing. Through paper microscope
it has been possible to study blood cells and blood parasites with

or without coupling with smart phone while via paper/plastic
centrifuge it is possible to achieve centrifugation in less than a
minute for field testing of infectious diseases using rapid diagnos-
tic kits. Also those devices weigh less than 50 gram, that easily fits
in pocket being more cost effective, user friendly, light in nature
and can be used anywhere, anytime.

Conclusions: A great barrier of access of scientific for developing
world can be resolved through this novel approach by democra-
tizing the access to diagnostic tools . There is a vast save of time,
money, resources for immediate access and use of those devices
in low-cost settings with no any requirements of special health-
care facilities supporting electricity-free testing under open sky

Keyword: Electricity-Free, Point-Of-Care test, Paper-Microscopy,
Centrifugation, Diagnostics, Frugal science
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Acute kidney disease as a 90-day mor-
tality predictor in hemato-oncologic
patients with persistent acute kidney
injury and vancomycin treatment

Ahram Yi', Mina Hur*', Hyeong Nyeon Kim’, Hanah Kim', Hee-

Jung Chung', Hee-Won Moon', Yeo-Min Yun', Sung-Yong Kim’,

Mark Hong Lee’
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? Department of Laboratory Medicine, Samkwang Medical Laboratories, Korea

? Department of Internal Medicing, Konkuk University School of Medicine, Korea

Background: Acute kidney disease (AKD) has been newly pro-
posed to define the course of disease after acute kidney injury
(AKI). Vancomycin (VM) administration could deteriorate kidney
function seriously. We investigated the prevalence of AKD and
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association between AKD stages and clinical outcome in hema-
to-oncologic patients with persistent AKI and VM treatment.

Methods: In 120 hemato-oncologic patients with persistent AK
and VM treatment, we reviewed serum creatinine levels serially
(from DO to D90) and divided patients into five AKD stage groups.
We analyzed the association between AKD stages and 90-day
mortality and compared VM trough concentrations between ini-
tial therapeutic drug monitoring (TDM) and AKD event.

Result: AKD occurred in all patients. AKD stages were: stage 0, 2.5%
(n=3); stage 1, 25.8% (n = 31); stage 2, 30.8% (n = 37); stage 3, 30.0%
(n = 36); and ongoing renal replacement therapy (RRT), 10.8% (n =
13). Except AKD stage 0, the 90-day mortality was: stage 1, 194% (n =
6); stage 2, 27.0% (n = 10); stage 3, 52.8% (n = 19); and ongoing RRT,
76.9% (n = 10). The higher AKD stage predicted the higher 90-day
mortality (P <0.0001). VM trough concentrations in toxic levels were
significantly different between initial TDM and AKD event (4/120
[3.3%] vs.67/80 [83.8%], P < 0.0001).

Conclusions: This is the first study that showed AKD stage dis-
tributions and its clinical outcomes in the hemato-oncologic
patients with persistent AKl and VM treatment. It is mandatory to
monitor AKD for proper management and prognosis prediction in
these patients.

Keyword: Acute Kidney Disease, Stage, Mortality, Predictor,
Vancomycin, Hemato-Oncologic Patients
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Pattern of hematological disorders on
bone marrow examination: A tertiary
care hospital experience

Noorulain Fareed*, Ghulam Fatima, M. Saeed Quraishy, Tariq
Mehmood

Department of Haematology, CHK-Central Laboratory, Dr. Ruth K. M.
Pfau, Civil Hospital, Karachi, Pakistan

Background: Bone marrow examination is useful in the diagnosis
of both hematological and non-hematological disorders. The two
most important techniques used for the diagnosis of hematolog-
ical disorders are bone marrow aspiration and trephine biopsy.
Commonly it is done for the evaluation of unexplained cytopenias
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and malignant conditions likeleukemia. For bone marrow inter-
pretation the history, clinical finding, peripheral blood picture and
other laboratory findings are required.

Methods: This study was a Retrospective and prospective and
carried out in the Haematology Department of CHK-Central Lab-
oratory from July 2016 to August 2018. Bone marrow examination
of 147 cases of suspected hematological disorders was carried
out, who came to the laboratory for bone marrow biopsy request.
Complete details of clinical history, physical examination, com-
plete blood counts and demographic details were recorded.

Result: Among 147 cases studied, age of patients ranged from 02
to 75 yrs with mean age of 35 yrs £17.3 and male predominance
(1.3:1). Most of the patients presented with fever, Easy fatigability
and generalized weakness. Out of 147 cases of bone marrow
biopsy 21.7% cases showed Normal haematopoiesis. Erythroid
Hyperplasia in 5.4% cases and Megaloblastic Anaemia in 2% cases.
[TP in 3.4%, Hypocellular marrow in 4%, Aplastic Anaemia in 9.5%
cases. Acute leukemia was seen in 28 cases with 12.9% cases of
ALL and 6.1% cases of AML. CML was seen in 14.2%, MPN in 4%
cases, LPD in 9.5% cases, Multiple myeloma in 1.3%. 01 case (0.6%)
of granulomatous pathology and 01 case (0.6%) of Myelodysplas-
tic syndrome were diagnosed exclusively on bone marrow biopsy.
In addition metastatic deposits of adenocarcinoma were observed
n 1.3% cases.

Conclusions: The present study showed the usefulness of bone
marrow aspiration and trephine biopsy in evaluation of the bone
marrow in routine haematological disorders and also for under-
standing disease progression.

Keyword: Leukemia, Haematological Disorders, Bone Marrow Biopsy
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Flow cytometry quantitation of acri-
dine orange-stained malaria parasites

Attakorn Palasuwan

Clinical Microscopy, Faculty of Allied Health Sciences, Chulalongkorn
University, Thailand

Background: Quantitation of malaria parasites is essential for the
treatment of patients. However, the currently used flow cytometry
method can assess only the percentage of infected red blood cells
(RBCs). Thus the aim of the present study is to optimize the flow
cytometry approach for enumeration of total malaria parasites per
microliter of the blood specimen.

Methods: Specimens were incubated with acridine orange (AO)
and an RBC lysing solution. The numbers of malaria parasites were
quantitated using the FACSCalibur analyzer and calibrated with
size-standard bead and counting beads. The fluorescence of the
AO-stained malaria parasites was examined using a fluorescent
microscope. Electron microscopy was also used to study the ultra-
structure of the malaria parasites in lysed RBC specimens.

Result: The number of malaria parasites was correlated with the
percentage of infected RBCs obtained from manual counting (12 =
0.87, p <0.0001). A dilution assay demonstrated that the counting
method was linear in the range between 60 to 36,700 particles/uL;
however, stored specimens exhibited an increase in the number
of malaria particles. The fluorescence of AO-stained malaria para-
sites was confirmed. An electron microscopic study demonstrated
that different stages of malaria parasites existed in lysed RBC spec-
imens in the form of membrane-bounded spherical cells.

Conclusions: The potential use of flow cytometry for enumeration
of malaria parasites was demonstrated. The developed approach
is reliable and straightforward for malaria parasite enumeration in
the routine laboratory.

Keyword: Malaria, Parasites Particles, Flow Cytometry
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Platelet counting in thrombocytopenic
samples using mindray BC-6800 plus

Sumi Yoon, Hanah Kim, Mina Hur*, Hee-Jung Chung, Hee-Won
Moon, Yeo-Min Yun

Department of Laboratory Medicine, Konkuk University School of
Medicine, Seoul, Korea

Background: The performance of low PLT counting is crucial for
clinical practice especially in transfusion management. We evalu-
ated low PLT counting performance of Mindray BC-6800 Plus (BC-
6800P, Mindray, Shenzhen, China) and compared it with that of
Sysmex XN-9000 (XN, Sysmex, Kobe, Japan).

Methods: We observed precision of both PLT-| channels (PLT-l) in BC-
6800P and XNin 11 consecutive samples (10.7 — 385.0 x 10A9/L) and
10 thrombocytopenic samples (6.7 - 20 X 10A9/L). We also observed
precision of PLT-O channel with CR mode in BC-6800P (PLT-O/CR) and
PLT-F channel in XN (PLT-F) in 10 thrombocytopenic samples. We an-
alyzed correlation of PLT-Is in both analyzers in 2,339 clinical samples.
We also analyzed correlation of PLT-O/CR and PLT-F in reflex tested (n
=398) and thrombocytopenic (< 50 x 1079/L, n = 145) samples.

Result: In 11 consecutive samples, precision of PLT-Is were all < 10%
CVin both analyzers. In 10 thrombocytopenic samples, precision of
PLT-Is ranged 8.0 — 26.7% in BC-6800P and 5.5 — 28.7% in XN; however,
precision of PLT-O/CR and PLT-F ranged 2.1 - 7.2% in BC-6800P and
26-178%in XN. Correlation was very strong (r < 0.900, all) in all sam-
ples as well as reflex tested, and thrombocytopenic samples.

Conclusions: BC-6800P would be a promising and reliable option
in clinical hematology laboratories and transfusion management
with good analytical performance in PLT counting especially in
thrombocytopenic samples.

Keyword: BC-6800 Plus, Platelet Counting, Thrombocytopenic
Samples
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Evaluation of neutrophil gelati-
nase-associated lipocalin (NGAL),
compared with IL-1(3, IL-6, TNF-A and
CRP in hematologic malignancy

Jung Yoon', Ji-Youn Lim’, Eun-Ah Chang', Deok-Su Kim', Shin-

Jong Kim', Myung-Hyun Nam', Donggeun Sul’, Hwa Jung

Sung’, Ji Seon Choi’, Se Ryeon Lee”, Chi-Hyun Cho*'

' Department of Laboratory Medicine, Korea University Medical Col-
lege, Korea

* Graduate School of Medicine, Korea University, Korea

* Department of Laboratory Medicine, International St. Mary's Hospital,
Catholic Kwandong University College of Medicine, Korea

* Department of Hematology, Korea University Medical College, Korea

Background: The relation of NGAL to hematologic malignancies
have been evaluated. Whereas NGAL have been known as an
inflammatory factor. This study aimed to investigate the pattern
of NGAL expression compared with several inflammatory factors
(CRPIL-1B, IL-6, and TNF-a) in hematologic malignancy.

Methods: Paired bone marrow (BM) aspirates and peripheral
blood (PB) samples were collected from 41 patients and classified
into five groups: myeloproliferative neoplasm (MPN), acute my-
eloid leukemia (AML), myelodysplastic syndrome (MDS), plasma
cell neoplasm (PCN), and lymphoma without BM involvement
which was used as controls. NGAL levels were measured using an
immunoassay and western blotting. CRP levels were measured by
an immunoassay, while cytokine levels (IL-13, IL-6, & TNF-a) mea-
sured by western blotting.

Result: NGAL showed the highest levels in MPN group and the low-
est levels in AML group, presenting lower levels in MDS group than
those in control group. In contrast, CRP showed the highest level in
AML and the lowest level in MPN. IL-1B showed much lower levels in
AML, MPN and MDS groups than those in control group. IL-6 showed
similar levels to or lower levels in AML, MPN and MDS groups than
those in control group. TNF-a showed higher levels in AML, MPN and
MDS groups than those in control group.

Conclusions: NGAL showed the distinct pattern compared with
other inflammatory factors, while NGAL levels in hematologic malig-
nancy entities seemed to be associated with the amount of normal
neutrophil precursors and the degree of neutrophil maturation.

Keyword: NGAL, IL-16, IL-6, TNF-A, Inflammation, Hematologic
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Cell population data of automated hema-
tology analyzer Sysmex XN for sepsis

Mikyoung Park, Mina Hur*, Hanah Kim, Hee-Jung Chung, Hee-
Won Moon, Yeo-Min Yun

Department of Laboratory Medicine, Konkuk University School of
Medicine, Korea

Background: Cell population data (CPD) using multi-parametric
algorithms are available in modern automated hematology ana-
lyzers. We investigated clinical utility of CPD obtained on Sysmex
XN-9000 (Sysmex XN, Sysmex, Kobe, Japan) for risk stratification
and mortality prediction in critically ill septic patients.

Methods: We enrolled 169 septic patients (sepsis, n = 85 and sep-
tic shock, n = 84) diagnosed by Sepsis-3 criteria. CPD was as fol-
lows; immature granulocytes (IG, number [#] and percentage [%]),
neutrophil granularity intensity (NEUT-GI), neutrophil reactivity
intensity (NEUT-RI), antibody synthesizing lymphocytes (AS-LYMP,
# and %), reactive lymphocytes (RE-LYMP, # and %), and highly flu-
orescent lymphocytes (HFLC, # and %), reticulocyte hemoglobin
equivalent (RET-He), RBC hemoglobin equivalent (RBC-He), differ-
ence of RET-He — RBC-He (Delta-He), reticulocytes, and immature
reticulocytes fraction (IRF, # and %), and immature platelets frac-
tion (IPF, # and %) for platelets. The CPD was analyzed according
to the sepsis severity and 30-day mortality using Mann-Whitney U
test and the receiver operating characteristic (ROC) curve analysis.

Result: The NEUT-RI, IRF%, and IPF% values were significantly
higher in septic shock patients than septic patients, respectively
(median: 53.6 FI vs 60.5 Fl, 10.0% vs. 12.4%, and 3.1% vs. 4.4%, all P
< 0.05, M-W test). These three parameters significantly predicted
septic shock and 30-day mortality, respectively (AUC: 0.588 — 0.723
and 0.614 - 0696, all P < 0.05, ROC curve analysis).

Conclusions: Cell population data such as The NEUT-RI, IRF%, and
IPF% may provide useful information for risk stratification and
mortality prediction of critically ill septic patients.

Keyword: Automated Hematology Analyzer, Sysmex XN, Sepsis,
Cell Population Data, Mortality
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The effect of oral administration corti-
costeroid toward leukocytes number
and differential count in mice (Mus
Musculus) based on its duration

Handyka Milfiadi*', Rahmatini Rahmatini’, Zelly Dia Rofinda’

" Faculty of Medicine, Andalas University, Indonesia
* Department of Pharmacology, Medical Faculty of Andalas Universtty, Indonesia

’ Department of Clinical Pathology, Medical Faculty of Andalas Univer-
sity, Indonesia

Background: Corticosteroid is the derivate of steroid hormone
which has important role to control inflammation response and
widely use as anti-inflammation and anti-allergic. It has many side
effects that will be worsen if be used without necessary indication,
dosage, and duration. One of the effects was the decline of leuko-
cytes number and differential count that affect the immunity.

Methods: This was an experimental study with Post Test Control
Group Design. It was held in pharmacology laboratory, Andalas
University on January — March 2016. The subjects were 18 mice
(Mus musculus) consist of Group | as control, Group Il was given
corticosteroid 0,0026 mg/day for 7 days, and Group Il was given
corticosteroid 0,0026 mg/day for 14 days. Blood samples were
taken from each group, respectively, to count the number of leu-
kocytes and differential count. Data analysis used Oneway ANOVA
test and Kruskal-Wallis Test.

Result: The average number of leukocyte in this study is 8,175.0
+2,646.08, 6,700.00 + 871.78, and 5,083.3 + 1,15830 for Group |,
Group Il, Group lll, respectively. The results show decline of leuko-
cyte numbers in group that administered corticosteroid compared
with the control. The assessment of differential count shown the
increasing of neutrophils segment and decreasing of eosinophil,
neutrophil bar, lymphocytes, and monocytes in corticosteroid
given groups compare with control group. Generally, the average
number in group which was given corticosteroid for 14 days
was less than group which was administered corticosteroid for 7
days. Data analysis with ANOVA test show significant difference in
the duration of corticosteroid intervention effect with leukocyte
number’s count in study groups (p=0.026). The different counts
of leukocytes include Eosinophil, Bar neutrophil, Segmented neu-
trophil, Lymphocyte, and Monocyte. The effect of corticosteroid
administration with differential counts are significant statistically
with the p value are 0.001 for Eosinophil, Bar neutrophil, Segment-
ed neutrophil, Lymphocyte, and 0.028 for Monocyte.
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Conclusions: The conclusion was the administration of corticoste-
roid has the effect towards the leukocyte numbers and the differ-
ential count.

Keyword: Corticosteroid, Leukocytes Number, Differential Count,
Immunity
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Hematologic scoring system for de-
tection of neonatal sepsis

Siti Anisa Fatmawati

Clinical Pathology/Laboratory, Fatimah Islamic Hospital, Indonesia

Background: Neonatal sepsis still be a major cause of infants
mortality mainly in developing country. Based on WHO's data
there is 8.1% death among children under 5 years in 2016 in
south-east asia region caused by sepsis (death rates per 1000 live
births). Limited cost and facilities are some of the problems in the
management of sepsis. A simple and cost-effective hematologic
examination is needed to help clinician diagnosing the disease.

Methods: This study is a literature review study of scientific manu-
scripts and scientific articles about hematology scoring systems in
diagnosis of neonatal sepsis.

Result: Several studies about hematologic scoring systems have
been collected. A prospective study by Selimovic et al., (2010)
reveals that the predictive score for EONS is useful in diagnostic
evaluation of neonates suspected for EONS. A prospective study
by khair et al,, (2010) reveals that Rodwell Score > 4 has a sensi-
tivity of 100%, specificity of 60%, with PPV 26% and NPV 100 %.
Score > 4 were more reliable as a screening tool for sepsis than
any of the individual hematological parameter. A clinical trial study
by Shirazi et al,, (2010) reveals that the CRP was positive in 23% of
proven septic babies and in 16% of babies with probable sepsis.
Thrombocytopenia had a sensitivity of 61% and a specificity of
82 %. A Prospective study by Narashima et al, (2011) reveals that
abnormal I:T followed by an abnormal I:M were the most sensitive
indicators in identifying infants with sepsis. A cross sectional study
by Makkar et al., (2013) reveals that sensitivities of the various
screening parameters were found to be satisfactory in identify-
ing early onset neonatal sepsis. A clinical trial by Majumdar et al,,
(2013) reveals that abnormal I:T ratio followed by an abnormal M
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ratio were the most sensitive indicators in identifying infants with
sepsis. A cross sectional study by Iskandar et al,, (2015) reveals that
Rodwel’s HSS have high sensitivity and mild specificity for diag-
nose EONS. A cross sectional study by Meirina et al, (2015) reveals
that HSS score > 4 had sensitivity 80% and specificity 90%. A cross
sectional study by Pramana et al, (2016) reveals that HSS can be
used to early diagnose of neonatal sepsis with sensitivity 80.9%
and specificity 92.7%. A cohort study by Ramadhani et al, (2016)
reveals that score HSS > 2 can be used to be predict mortality of
early-onset neonatal sepsis. Moreover a novel study by Indonesian
researcher (Adriani et al.) in 2018 found that the score of >2 on
hematologic scoring system had 100% sensitivity, 25.8 % speci-
ficity for diagnosis of bacteremia in infants at risk and suspected
EONS. In addition the study in the same year from Nur'izzati et al,
reveals that HSS score: 14 (41.2%) patients were sepsis unlikely, 11
(32.3%) possible sepsis, and 9 (26.5%)very likely sepsis as a profile
HSS in neonatal sepsis suspected.

Conclusions: Hematologic Scoring Systems can be used as a di-
agnostic tool for neonatal sepsis. it's rapid, cost-effective, and easy
to perform mainly in developing country.

Keyword: Hematologic Scoring System, Neonatal Sepsis, Early
Diagnosis
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Screening of dysplastic neutrophils
using cell population data using Sys-
mex XN-1000 analyzer

Hyunjung Kim, Eunhee Han, Kyungja Han*

Department of Laboratory Medicine, College of Medicine, The Catholic
University of Korea, Seoul, Korea

Background: Dysplasia in the myeloid series is defined by hypogran-
ular neutrophils and/or neutrophils with nuclear abnormality. Pres-
ence of dysplastic neutrophils (dysNE) is identified subjectively by mi-
croscopic examination and affected by staining quality. The cell pop-
ulation data (CPD) obtained during CBC assessed on the hematology
analyzer XN-1000 (Sysmex, Kobe, Japan) reflects cell's morphology
including granularity, size, and nuclear shape. It would be valuable if
we can screen dysNE using instrument. We analyzed samples from
patients with various diseases to explore whether neutrophils' CPDs
are useful to screen the presence of dysNE.
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Methods: Total 1,687 blood samples from 100 MDS, 226 AML, 14
APL, 145 ALL, 61 CML-CP, 4 CML-BC, 14 CMMol, 68 MM and 937
patients with other diseases, and 118 healthy controls were ana-
lyzed. Microscopically dysNE were found in 176 samples (dysNE
group) and remaining 1,511 samples showed normal appearing
neutrophils (non-dysNE group). Blood samples were collected
in standardized EDTA tubes and analyzed for CBC-DIFF on a XN-
1000 instrument. Three kinds of neutrophil CPD (NE-SSC, NE-SFL,
NE-FSC) were collected. The CPD parameters of each group were
compared using Mann-Whitney test. To find out the range set
of CPD for screening of dysNE, the CPD values were displayed in
ascending order and the range was set manually by eliminating as
many other cases as possible and holding cases with dysNE. The
CPD of the remaining cases were analyzed.

Result: All three neutrophil CPD values were significantly different
between dysNE and non-dysNE groups (p < 0.0001). Using NE-
SSC < 140, 136 of 176 dysNE samples (sensitivity 77.3%) and 60 of
1,511 non-dysNE samples (specificity 96.0%) were identified. There
were no remained samples from normal healthy cases, and all of
remained samples except 2 samples from chronic renal disease
were from patients with hematologic malignancies (58 samples).
The NE-SFL < 75 eliminates only 8 more cases, including 1 dysNE
case and NE-FSC did not increase sensitivity or specificity.

Conclusions: Although some samples from patients with various
hematologic malignancies could be contaminated to the suggested
range of NE-SSC, screening of presence of dysNE is possible using NE-
SSC < 140(sensitivity 77.3%, specificity 96.0%) obtained during CBC by
XN-1000. It would be useful to flag dysplastic neutrophils

Keyword: Dysplastic Neutrophils, Sysmex XN, Cell Population Data
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A case of spurious white blood cell
count from automated Sysmex XN
hematology analyzer: Difference be-
tween WNR and WDF channels

Han Joo Kim, Seung Namgoong, Chan-Jeoung Park*

Department of Laboratory Medicine, University of Ulsan, College of
Medicine and Asan Medical Center, Seoul, Korea
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Background: Most clinical laboratories have automated hema-
tology analyzers for complete blood cell count (CBC). The CBC is
critical for clinicians to determine their patient’s clinical status and
therefore its result should be accurate and precise. Among CBC
data, white blood cell (WBC) count is one of the most important
parameters. But in some cases, spurious WBC counts can occur.
We encountered a case that showed incorrect WBC count from a
Sysmex XN hematology analayzer (Sysmex Corporation, Kobe, Ja-
pan). A 56-year-old men visited our center in October 2018, for the
follow up of hepatocellular carcinoma with lung metastases. He
started sorafenib 3 months before and nivolumab 2 days before
his blood was drawn for lab tests. The initial WBC count measured
by Sysmex XN was 0.02x10%/uL and the differential count was not
available. A blood smear slide was automatically prepared and re-
viewed according to the laboratory protocol. It was found that the
WBC count in the blood smear was much higher than that of CBC
result, and there was no WBC aggregation. Few hypersegmented
neutrophils were shown and monocytes were slightly activated.
Therefore we reviewed the raw data of the hematology analyzer,
and we found the big difference between two channels (WNR
and WDF) of the analyzer. The WBC count of WNR channel was
very low, but that of WDF channel was 7.16x10%/pL, neutrophil
5.02x10%/uL, lymphocyte 1.32x10%/uL, monocyte 0.75x10%/pL, eo-
sinophil 0.07x10%/uL. The viscosity of the blood and the neutrophil
respiratory burst activity were within normal limits. The two chan-
nels of Sysmex XN hematology analayzer treat patient’s blood
differently. WNR channel treats with more acidic reagent (Lysercell
WNR) than WDF channel (Lysercell WDF) does. We assume that
more acidic reagent of WNR channel may cause more lysis of
WBCs, especially abnormal WBCs damaged by cytotoxic drugs
given to the patient, which are more fragile than normal WBCs.
In conclusion, all clinical laboratories operating hematology ana-
lyzers should be alert for this phenomenon. If the analyzer shows
‘Difference between channels; it is important to check the raw
results of the machine, prepare the blood smear, review carefully
by the microscopy, and report the accurate result.

Keyword: WBC, Hematology Analyzer, Sysmex XN
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Atypical chronic lymphocytic leuke-
mia has a worse prognosis than CLL
and clinically and laboratory different
from B-cell prolymphocytic leukemia

Ari Ahn', Chan-Jeoung Park*', Eul-Ju Seo', Seongsoo Jang',

Young-Uk Cho', Misuk Ji*, Youn Mi Choi’, Kyoo-Hyung Lee’, Jae-

Hwan Lee’, Jung-Hee Lee’, Dok Hyun Yoon®, Cheol Won Suh’

"'Laboratory Medicine, University of Ulsan College of Medicine and
Asan Medical Center, Seoul, Korea

* Laboratory Medicine, VHS Medical Center, Seoul, Korea

? Internal Medicine, University of Ulsan College of Medicine and Asan
Medical Center, Seoul, Korea

Background: Chronic lymphocytic leukemia (CLL) is a neoplasm
composed of monomorphic small mature B cells that coexpress
CD5 and CD23. The finding of >55% prolymphocytes defines
B-cell prolymphocytic leukemia (B-PLL), and cases with 15-55%
of the prolymphocytes called atypical CLL (aCLL, previously called
CLL/PL). The aim of this study was evaluation of the clinical and
prognostic significance of aCLL.

Methods: We reviewed the medical records, peripheral blood,
and bone marrow findings of 121 patients with untreated CLL
(n=101), aCLL (n=9), and B-PLL (n=11) between January 1995 and
June 2018. CLL and aCLL patients were classified as Binet stage A
(<3 areas of lymphadenopathy, hemoglobin >10 g/dL, platelets
>100k/?L), B (=3 areas of lymphadenopathy, hemoglobin >10 g/
dL, platelets >100 k/?L), or C (hemoglobin <10 g/dL or platelets
<100k/?L). All patients underwent immunohistochemistry and/or
flow cytometric immunophenotyping, among them; 107 patients
underwent karyotyping, and 15 patients underwent fluorescent
in situ hybridization.

Result: The median age at diagnosis was 63.5 years (range 2585),
68.0 (40-77) years, and 66.0 (29-78) years and the ratio of males to
females was 2.0, 2.0, and 1.8 in CLL, aCLL, and B-PLL, respectively.
Lymphadenopathy was more common in CLL (42%, 42/101) and
aCLL (56%, 5/9) than in B-PLL (0%), whereas splenomegaly was
more in B-PLL (100%) than CLL (25%, 25/101) and aCLL (33%,
3/9). (P=0.683 and 0.010, respectively). aCLL showed more severe
anemia, elevated lactate dehydrogenase, and 2-microglobulin
than CLL and B-PLL (P=0.001, 0.027, and 0.037, respectively). Binet
stage A and B were more in CLL (51% and 26%) than in aCLL (30%
and 0%), whereas Binet stage C was more in aCLL (70%) than CLL
(23%). (P=0.013). Patients with B-PLL had an atypical immunophe-
notype with high frequencies of CD5 or CD23 negativity, FMC7
positivity, and strong CD22 positivity (P=0.672, 0.440, 0.004, and
<0.001, respectively) (Table1). Especially in this study, patients
with aCLL showed higher frequencies of FMC7 positivity and
strong CD22 positivity than CLL in Western study (P=0.032 and
<0.001, respectively). In B-PLL, normal karyotype was less com-
mon and complex karyotype was more common than CLL and
aCLL (P=0.028). In the CLL group, cytogenetic abnormalities were
observed in 35% of patients (33/94). The descending order of
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frequency was trisomy 12 (11%, 10/94), 13q deletion (10%, 9/94),
complex karyotype (7%, 7/94), 11q deletion (5%, 5/94), 14q de-
letion (2%, 2/94), and 17p deletion (1%, 1/94). In the aCLL group,
cytogenetic abnormalities were present in 50% of patients (4/8),
including 3 cases of trisomy 12, 2 cases of 14q deletion, 1 case of
13q deletion, 11q deletion, 17q deletion and complex karyotype.
In the B-PLL group, cytogenetic abnormalities were observed in 80%
of patients (8/10), of whom 4 had complex karyotypes. The overall
survival rate at 10 years were 65.6%, 22.2%, and 46.3 % in patient with
CLL, aCLL, and B-PLL, respectively (P=0.155). However, only OS of CLL
and aCLL showed statistically significant difference (P=0.043).

Conclusions: CLL, aCLL, and B-PLL showed different clinical,
immunophenotypic, and cytogenetic characteristics. aCLL has a
worse prognosis than CLL; therefore, it is important to distinguish
aCLL from CLL and B-PLL.

Keyword: Chronic Lymphocytic Leukemia, Atypical Chronic
Lymphocytic Leukemia, B-cell Prolymphocytic Leukemia,
Immunophenotype, Cytogenetics, Clinical Findings
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Participation in the external quali-
ty assurance for international nor-
malised ratio: Our experience

Halimatun Radziah Binti Othman*, Fatmawati Kamal

Department of Pathology, Faculty of Medicine Universiti Teknologi
MARA Sungai Buloh Campus, Malaysia

Background: The International Normalized Ratio (INR) is the most
common coagulation test performed to monitor warfarin therapy.
This test requires the use of thromboplastin reagent which is com-
posed of tissue factor that prompts the coagulation cascade via
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the extrinsic pathway. Thromboplastin reagents vary in sensitivity
level and this level of sensitivity is determined by its International
Sensitivity Index (ISI) value. For diagnostic purpose, it is recom-
mended to use the highly sensitive thromboplastin reagent which
has an IS value close to 1.0. We have subscribed to Royal College
of Pathologists of Australasia Quality Assurance Programme
(RCPAQAP) as part of ISO 15189 requirement for inter laboratory
comparison for the past five year. INR is one of the tests in our sub-
scription. Hence, we intend to evaluate our 5-year performance in
external quality assurance (EQA) programme for INR.

Methods: Between 2014 and 2018, our laboratory has participat-
ed in RCPAQAP Haemostasis Module for our coagulation analysers,
STA-Compact Diagnostica France which used thromboplastin
reagent, STA Neoplastine® Cl Plus for INR calculation. A total of
eighty interim (each survey report) and ten end-of-cycle reports
(EOC) were evaluated.

Result: Our laboratory managed to score 98.75% (79/80) and 70%
(7/10) concordant analytical performance specification (APS) for
interim and EOC reports respectively (Figure 1 and 2). For the past
five years, we have used five different lot of thromboplastin re-
agents with ISl values, ranging from 1.21 to 1.31. The Mean Normal
Prothrombin Time (MNPT) generated from these reagents varied
from 124 to 13.2. Interim data for INR collected between 2014
and 2018 showed that our laboratory was able to maintain results
within APS range except for one INR report (1/80) which was
miscalculated. However, the EOC reports showed contradicting
performance as 3/10 reports showed total error (TE) of >1.0. It was
difficult to obtain INR results which fell within APS range in 2017.
Fortunately, our results improved in 2018. The investigation into
the cause of the TEs showed that there was a concern of inaccu-
racy. This eventually led us to re-examine our reagent preparation,
MNPT establishment process and thromboplastin's ISI value. There
was not so much change in reagent preparation technique, there-
fore we believe that we need to improve our method in determin-
ing a correct MNPT value. We also have to consider changing the
thromboplastin reagent with an ISl value closer to 1.0. Although
the College of Pathologists (CAP) recommends that laboratories
should use thromboplastin reagents that are at least moderately
sensitive (i.e. ISI <1.7), we still believe that the reagent may not be
suitable for our reagent/instrument current combinations and can
lead to inaccurate result.

Conclusions: This report illustrates the need to use thromboplas-
tin with ISI closer to 1.0. Based on our experience, EQA programme
is essential in monitoring the method of choice used in the lab-
oratory. The programme when regularly evaluated and acted on,
can have a positive impact on the quality of patient care.
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Figure 1: Concordance and discordance
of INR observed in interim reports
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Figure 2: Concordance and discordance
of INR observed in end-of-cycle reports
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HDAC inhibitor martinostat-induced

immunogenic cell death in chronic
myeloid leukemia

Haeun Yang', Aloran Mazumder’, Michael Schnekenburger’,
Marc Diederich*'

' College of Pharmacy, Seoul National University, Korea
* LBMCC, Kirchberg Hospital, Luxembourg

Background: Chronic myeloid leukemia (CML) expressing the
BCR-ABL fusion gene is treated by Imatinib (Gleevec). Considering
development of resistance mechanisms in over 30% of patients,
novel therapeutic approaches are required. Here we investigated
the effect of Martinostat a novel pan-histone deacetylase inhibitor
(HDACI) acting at lower concentrations compared to clinical-

ly-used SAHA (Vorinostat).

Methods: Here, we investigated the effect of Martinostat on various
CML cell lines by Trypan blue staining in a concentration range be-
tween 0 and 10uM after 24, 48 and 72 hours to quantify changes of
proliferation and cell viability, compared to SAHA used as a control.
Results were validated by western blot and colony formation assays.
To assess activation of cell death, we conducted Annexin V (An V)-
and/or Propidium lodide (PD-staining and flow cytometry. To investi-
gate caspase-dependency of cell death, Hoechst staining in presence
or absence of pan-caspase inhibitor ZVAD was done. To confirm the
caspase-3 activation in CML cells by Martinostat, we undertook west-
ern blot and luminescent caspase-3/7 activity assays. Expression of
ectopic calreticulin was investigated by flow cytometry analysis. Re-
garding the synergistic effect of Martinostat and Imatinib in CML, An
V- and/or Pl staining, western blotting and luminescent caspase-3/7
activity assays were used.

Result: Regarding proliferation and viability, our results showed
that Martinostat induced a cytotoxic effect on CML cell lines as
proliferation and cell viability decreased dose-dependently with
an IC50 of 0.87nM, considerably lower than SAHA (85.9nM). Com-
pared to SAHA, Martinostat had a stronger effect on acetylation of
histone and tubulin target proteins in a low concentration range
(from OnM to 500nM) compared with SAHA (from OuM to 5uM) by
western blot. Colony formation assays showed that the number
of colonies treated by Martinostat decreased dramatically at a
lower concentration range (0.05uM) compared with SAHA (2.5uM
and 10pM). By An V - and/or propidium lodide (Pl) staining, we
confirmed that Martinostat induced apoptosis (An V+ and Pl+ was
detected at 0.15uM and 0.25uM). By Hoechst staining with zZVAD
pre-treatment, we observed that Martinostat induced caspase-de-
pendent cell death in CML. We further validated our results by
western blots showing cleavage of caspase-3 and luminescent
caspase-3/7 activity assays. Using flow cytometry analysis, the
expression of ectopic calreticulin, a marker of immunogenic cell
death, was detected, suggesting that Martinostat induced immu-
nogenic cell death. We observed that co-treatment of Martinostat
and Imatinib induced apoptosis in CML cells compared to single
treatments by Annexin V- and/or P! staining. By western blot, we
observed that co-treatments triggered cleavage of caspase-3 and
also activation of other apoptotic proteins compared to single
treatments. Moreover, the increase of caspase-3/7 activity was
much higher after co-treatments compared to single treatments.

Conclusions: Based on these findings, we show that the HDAC in-
hibitor Martinostat possesses an interesting therapeutic potential
against CML cells alone or in combination with Imatinib.

Keyword: Chronic Myeloid Leukemia, HDAC Inhibitor, Martinostat,
Apoptosis
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Optimization of high resolution melting
assays for detection of candidate SNPs
associated with anemia: The nutrige-
nomics unit, FNRI-DOST experience

Vanessa Joy Timoteo*"?, Rod Erick Agarrado’, Jacus Nacis’,
Marietta Rodriguez’

" Institute of Biomedical Sciences, Academia Sinica, Taiwan Internation-
al Graduate Program in Molecular Medicine, Taiwan

? Nutrigenomics Unit, Food and Nutrition Research Institute, Depart-
ment of Science and Technology, Philippines

Background: Anemia remained to be a public health concern in
the Philippines over the last decade. During the post-genomic
era, a number of genome-wide association studies were conduct-
ed and have reported SNPs associated with anemia and certain
hematological parameters. This paper presents the development
and optimization of high resolution melting assays that can be
used in the routine detection of candidate susceptibility SNPs of
anemia in the Nutrigenomics Laboratory of the Food and Nutri-
tion Research Institute, Department of Science and Technology.

Methods: Genomic DNAs were extracted from venous blood
samples. Sets of forward and reverse primers were designed fol-
lowing recommended guidelines. Real-time PCR reactions were
then developed and optimized for the detection of SNPs in HFE
(rs1800562 and rs1799945), TF (rs3811647 and rs1799852), and
TMPRSS6 (rs855791 and rs4820268) using the high-resolution
melting analysis feature of the BioRad CFX96 Real-Time PCR De-
tection System. Validation of the target loci were carried out using
capillary sequencing and alignment against FASTA sequences
using online bioinformatics tools.

Result: The best parameters of HRM assays that can detect the
common candidate SNPs associated with anemia were success-
fully determined. PCR conditions were varied in evaluating each
assay in terms of linearity and efficiency. Through analyses of the
characteristic melt curve profiles and genotype discrimination,
three genotypes of TMPRSS6 15855791 and rs4820268 and TF
rs3811647 and rs1799852 were found with varying frequencies
among samples used. Conversely, one and two genotypes were
detected for HFE rs1800562 and rs1799945, respectively. Melt
curve data obtained in each HRM assay showed specific products,
and the percent confidence of genotype clustering were at least
95%. Results obtained from all HRM assays had 100% concordance
with the sequencing analyses results. Post-PCR electrophoresis
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runs and alignment against FASTA sequences demonstrated ampli-
con specificity and correct amplification of target loci, respectively.

Conclusions: In line with the establishment of the Nutrigenomics
Unit of the FNRI-DOST, HRM assays can be considered as a reli-
able yet affordable alternative to the gold-standard sequencing
technique. These methods can be used in the routine detection
of candidate SNPs of anemia in Filipinos, of which a significant
proportion of the population are continuously being afflicted with
anemia. Hence, the findings also warrant the conduct of associ-
ation studies among Filipinos in order to elucidate suitable gene
markers in diagnosing anemia.

Keyword: TMPRSS6, TF, HFE, SNPs, HRM Assay, Anemia
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Comparison of gene expression pro-
file in myeloid, lymphoblastic and
mixed phenotype acute leukemia
sharing minor BCR/ABL1 fusion using
RNA sequencing
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“ Department of Hematology, Leukemia Research Institute, Seoul St.
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Background: It is interesting that minor BCR/ABL1 is accompanied
in acute lymphoblastic leukemia (ALL), acute myeloid leukemia
(AML) and mixed phenotype acute leukemia (MPAL). Morphology
and immunophenotyping are commonly used to diagnose the
disease, however, it has not been well established how the same
genetic aberration cause three different disease category. In this
study, we tried to find specific gene expression profile according
to disease category to clarify differences.
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Methods: Twelve patients with minor BCR/ABLT were enrolled;
ALL (N=5), AML (N=3), MPAL (N=4) who were diagnosed in Seoul
St. Mary’s hospital. RNA was extracted from bone marrow specimen
and gene expression analysis was performed using the TruSeq RNA
sample prep Kit and lllumina HiSeq2500 sequencer (llumina, CA). Fil-
tered reads were then mapped to the human reference genome and
fusion genes were detected using three different tools. Differentially
expressed genes were analyzed using Gene Set Enrichment Analysis
and Gene Ontology. We compared the expressed genes among di-
agnostic groups and selected overexpressed genes in each diagnosis.
The significance of the selected genes were validated using public
source databases including 197 AML, 206 ALL and 24 MPAL.

Result: Gene expression values were compared according to
disease category. All minor BCR/ABL1 were identified and an addi-
tional fusion was found which was confirmed by Sanger sequenc-
ing. Grouping with gene expression profile excellently reflected
phenotypic characters of three disease category. We developed
experimental simulation model using scoring the selected genes
showing significantly overexpressed in each disease category; 251
genes in AML, 117 genes in ALL group. Data from public source
excellently consistent with results from developmental data.

Conclusions: RNA sequencing detected fusion genes reliably.
Gene expression profiles were significantly different in AML, ALL
and MPAL even though they shared same driver genetic aberra-
tion. Therefore, gene expression profile made it possible to group
acute leukemia because it reflected disease specific phenotypic
characters. Through the model developed in this study, a gene
expression profile can be used to diagnose acute leukemia by dis-
ease specific profile as well as fusion gene detection especially in
case showing ambiguous phenotype.

Keyword: Minor BCR/ABL1T Fusion, Phenotype Acute Leukemia,
Gene Expression, RNAseq
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Synergistic apoptosis induced by

a targeted combination treatment
with midostaurin and ABT199 in the
FLT3-ITD-positive and BCL2-overex-
pressing MV4-11

Marc Diederich*, Somi Lee

College of Pharmacy, Seoul National University, Korea

Background: Acute myeloid leukemia (AML) is a heterogenous
disease with low survival rate, and relapsed AML with FMS-like
tyrosine kinase (FLT) 3 (FLT3)-internal tandem duplication (ITD)
mutations worsens the prognosis of the patients. After an initial
profiling of AML cell lines, we selected the cell line MV4-11 pre-
senting both the FLT3-ITD mutation as well as overexpression of
the anti-apoptotic BCL2 resistance protein.

Methods: We use AML cell lines U937, MV4-11, MOLM13, OCl-
AML3 and CML cell line K562. To determine the cytotoxic and/or
anti-proliferative effect of two agents, we use Hoechst/PI staining
by microscopy and Annexin V/PI staining by cytometry. Combi-
nation index was calculated by CompuSyn software according to
Chou-Talalay. The effect of the combination treatment was also
validated in vitro by colony formation assays and in vivo by zebraf-
ish xenografts.

Result: In an attempt to suggest a more efficient targeted che-
motherapeutic approach, we determined sub-toxic doses of
midostaurin targeting the FLT3-ITD and ABT199 (Venetoclax), a
specific inhibitor of BCL2. Midostaurin induced significant levels
of cell death at concentrations of 50 nM and above, whereas ABT-
199 killed MV4-11 cells starting at a concentration of 5 nM. As the
pan-caspase inhibitor ZVAD-FMK (50 pM) was able to significantly
protect cells against the effect of midostaurin or ABT199, we con-
cluded that both agents trigger caspase-dependent apoptosis
as single agents. Based on the Cl calculation, the combination of
midostaurin at 30 nM and ABT199 at 10 nM reached Cl of 0.27
witnessing a strong synergistic effect. Whereas subtoxic doses of
both compounds did not strongly affect viability of MV4-11 cells,
a combination treatment synergistically triggered caspase-depen-
dent apoptotic cell death compared to AML cells lines without
FLT3 mutation or RPMI 1788 lymphocytes with a healthy pheno-
type. Importantly, the combination of midostaurin and ABT199
reduced the tumor formation in in vitro colony formation assays
and in vivo zebrafish xenografts.

Conclusions: Importantly, the combination of midostaurin and
ABT199 reduced the tumor formation in in vitro colony formation
assays and in vivo zebrafish xenografts.

Keyword: FLT3 Mutation, BCL2 Overexpression, BCL2
Overexpression, Apoptosis, Targeted Therapy
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TMQO153, a synthetic hydroquinone,
induces autophagy followed by con-
trolled necroptosis via mitochondrial
dysfunction in chronic myelogenous
leukemia
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Background: Hydroquinone (HQ) is a phenolic metabolite of
benzene, which is used as a skin whitener. Insects synthesize
this natural compound as a deterrent or by mushrooms as a
toxin. Chronic myeloid leukemia (CML) results from a t(9,22)
(34;911) translocation also called Philadelphia chromosome
(Ph). Imatinib (STI571, Gleevec) is targeting the oncogenic BCR-
ABL protein to treat patients with chronic myelogenous leukemia.
However, these drugs trigger resistance of CML patients and do
not completely eradicate BCR-ABL expressing cells . Novel drugs
are required to improve CML therapies Studies aim to clarify the
mechanisms by which the hydroquinone derivative, TMQO153,
triggers caspase-dependent apoptosis and autophagy-indepen-
dent necroptosis depending on the concentration-used in human
chronic myelogenous leukemia K562 cells.

Methods: Cytotoxic and anti-proliferative effects of TMQO153 was
conducted by Trypan blue assays. We ussed zebrafish models for in
vivo xenografts and toxicity assays. We quantified cells with nuclear
condensation by fluorescence microscopy after Hoechst/PI double
staining with and without pan-caspase inhibitor ZVAD to confirm
caspase-dependency of TMQO153-induced cell death. Cell mor-
phology was investigated by Diff-quick and Cyto-ID staining. The
accumulation of membrane-bound microtubule-associated protein
light chain 3 (LC3)-Il was observed by western blot. We investigated
induction of necroptosis after pre-treatment with Receptor-interact-
ing serine/threonine-protein kinase (RIP)-1 inhibitor necrostatin-1. ATP
levels were investigated by CellTiter Glo assay.

Result: We screened a series of thirteen HQ derivatives (TMQ0022-
0158) and assessed their effect on leukemia cell viability. We se-
lected the compound TMQO153 as the most potent compound
on K562 cells. We then assessed its effect on leukemia cell viability
including K562 cells with an IC50 of 354uM, 28.7uM and 26.1uM
after 24, 48 and 72h. Colony formation assays supported cytotoxic

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

effects of TMQO153 in a 3D culture system. TMQO0153 induces
apoptotic cell death at a lower concentration such as 20uM and
non-apoptotic cell death at a higher concentration at 30-50uM af-
ter 8, 24, 48 and 72h. Pretreatment of pan-caspase inhibitor z-VAD
demonstrated caspase-dependent apoptosis and caspase-inde-
pendent non-apoptotic cell death of TMQO153-treated K562 cells.
Several investigations reported a relationship between autophagy
and necroptosis. Results showed that TMQ0153 triggered forma-
tion of vesicles and also showed an accumulation of LC3II levels
by western blots, altogether supporting the idea of autophagy
induction by TMQO153. In parallel, we investigated the formation
of autophagosomes after treatment with TMQO153. At 30uM, we
observed non-apoptotic Pl positive cell death. Inhibition of this
cell demise was observed after pre-treatment with necrostatin-1.
TMQO153-triggered necroptosis also promoted biological stress
that caused mitochondrial dysfunction and increased the levels of
reactive oxygen species (ROS) concomitant with the depletion of
intracellular ATP levels. Pre-treatment by Nec-1 could not prevent
autophagy induction in K562 cells. We concluded that TMQO0153
induced an early autophagic reaction as a protective mode
against necroptosis.

Conclusions: Based on these finding, TMQ0153 mediates a
caspase-independent, but RIP1-dependent nonapoptotic necro-
ptosis in K562 cells. This necroptosis is triggered by intracellular
ATP depletion and increase of cytosolic Ca2+ levels. This necropto-
sis further triggers HMGB1 release and exposure of calreticulin as
the marker of immunogenic cell death.

Keyword: Mitochondria, ROS, ATP, Autophagy, Necroptosis
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Burden and associated factors of ane-
mia among pregnant women attend-
ing antenatal care in southern Ethio-
pia: Cross sectional study

Amare Desalegn Wolide

Medical Physiology Department, Jimma University, Ethiopia

Background: Anemia is a condition in which the number of red
blood cells or their oxygen-carrying capacity is insufficient to meet
physiologic needs, which varies by age, sex, altitude, smoking, and
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pregnancy status. The study aim is to determine the prevalence
and factors associated with anemia among pregnant women
attending a hospital in southern Ethiopia using a structured inter-
view administered questionnaire.

Methods: Facility-based cross-sectional study was conducted
from March 01-April 30 2015 at Butajira General Hospital, Ethiopia.
Atotal of 217 women responded to the questionnaire and provid-
ed blood and stool samples for analysis. Data were analyzed using

Statistical packages for social sciences version 20 for windows.

Result and Conclusions: The overall burden of anemia in this
study was 27.6%. Residence, ANC follow up, history of excess
menstrual bleeding and inter-pregnancy interval were statistically
associated with anemia among the pregnant women. Therefore,
working in the identified gaps could reduce the current burden of
anemia among pregnant women in the study area.

il
el
-
-
£
-
0
™
ol I
Sl il [ - p——
Srveriey of smrmin
ding ANC » Ehopma, Masch |-Apeil 10, 2015

lysis of s
y fact

ivariable logistic i with anemia ameng pregnant women {n = 217) in
Bulajira General Hospital, Southern Ethiopia, March 1-April 30, 2015

Variabies Total (n =217} 0 (%) Amsemin AOR (9% CI palee

Ve (0= 60)n = (%) No(n=15T)m= (%}

Resadence
Urban 168 (774} 40(184) 128 (58.9) 0.167 (0.041-0.682) oar3*
Runal 49(226) W03 29(13.3) Ir

History of Malasia prior to data collection time

Yes $4(24.9) 214011} 30(13.8) I 0528
No 163 (75.1} 36 {165 127 (38.9) 1.622 (0.365-7.211)

History of excess nenstnaal bleeding

Yes 53(24.4) 16(73) LA Ir <0000 *
No 184 (75.6) 44(202) 148 (68.2) 0.028 (0.006-0.135)

ANC follow up

Yes 171 (788 24(32) 147 (61.7) 0.082 (0.018-0370) <0004 +
No 46(21.2) 36(16.5) 10(4.6) Ir

Consumption of AFS.

Yes 105 (434} 21 (9.6) B4(38.7) 1.264 (0.365-4.380)  0.712
No 112(51.6) 39 (179) T3 (33.6) I

Inter pregnancy interval (years)

2 ST(26.3) 460201 11(5) I note*
22 108 (49.5) 5(23) 103 (47.4) 0133 (0.026-0.685)
Enlestinal pasasite

Ir 32t as reference, AFS animal food sources
P05

PP-124

Molecular genetic modifier of glu-
cose-6-phosphate dehydrogenase gene
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Background: Glucose-6-phosphate dehydrogenase (G6PD)
deficiency is the genetic related erythrocytic enzyme disorder
affecting oxidative stress defensive mechanism in human erythro-
cyte. The clinical manifestations of G6PD deficiency are neonatal
jaundice and acute hemolytic anemia. The genetic alteration in
G6PD gene characterized by mutations in protein coding region
is the causative mechanism of G6PD deficiency in race specific
manner. Therefore G6PD variants genotyping is the potential
molecular tool for G6PD deficiency diagnosis beside screening
tests such as methemoglobin reduction test and fluorescent spot
test which are widely used in routine hematological laboratory.
Considering 140 G6PD mutations deposited in G6PD mutation
database (G6PD-MutDB) and 400 biochemical variants identified,
this suggests genetic heterogeneity regulating G6PD phenotypic
expression. World health Organization (WHO) recommends the
investigation of G6PD residual enzymatic activity as a descriptor
of G6PD deficiency and clinical classes. However G6PD genetic
variant found and G6PD enzyme activity in female show no con-
sistency correlation. The X-chromosome mosaicism is the only
theory uses to describe this phenomenon.

Methods: In this study we therefore hypothesized that the genet-
ic modifier mechanism might coordinately regulate inter-individ-
ual difference in G6PD enzyme activity. Sterol regulatory element
binding protein-1 (SREBP1) is the transcription factor regulating
G6PD gene expression. The SREBP1 genetic variation might ex-
plain the variation in G6PD activity. We recruited 30 G6PD subjects
and 30 healthy subjects from the G6PD screening of 211 subjects.

Result: We found that the common G6PD variants in Thai popu-
lation are Viangchan and Mahidol. The bioinformatics approach
has been used to predict the functional single nucleotide poly-
morphism (SNP) residing in SREBP1 gene. We performed DNA se-
quencing to screen for SNP at 3'untranslated region (3'UTR) which
is proposed to be binding site of regulatory RNA in post-tran-
scriptional regulation. Three common SNPs namely rs2297508,



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

rs13306739 and rs11868035 have been identified with minor
allele frequency > 10%. These three SNPs are in completed linkage
disequilibrium (D'=1 and r2 = 1). However no association has
been observed between 3'UTR SNP and G6PD enzymatic activity.
Interestingly, novel SNP located in 3'UTR of SREBP1 gene has been
discovered in one G6PD heterozygous female with Viangchan
variant who has high G6PD activity (120% enzyme activity).

Conclusions: In further study the gene-gene interaction between
G6PD mutation and SREBP1 SNP would be analyzed in order to
fully elucidate the role of SREBP1SNP as genetic modifier of G6PD
gene expression. The combination of molecular diagnostic ap-
proach and conventional hematological tests should be routinely
used to definitively diagnosis G6PD deficiency. The molecular ge-
netics study should be applied to clarify the interaction between
G6PD and related functional gene in order to develop effective
tool for detecting G6PD deficiency.

Keyword: G6PD, SREBP1, Molecular Diagnostic, Enzyme Activity,
Gene-Gene Interaction
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Macrocytic anemia associated infan-
tile tremor syndrome and vitamin D

Gemawat Narendra

Pediatrics, Hindustan Chamber Chikitsalaya, India

Background: Infantile tremor syndrome characterized by macro-
cytic anemia, dark knuckel skin pigmentation, tremors, physical, and
mental regression, commonly between 9 months to 3 years age
children on prolonged breast fed of vegetarian mothers, though the
exact etiopathology is obscure. but Vitamin B12, folic acid deficiency
is well documented with megaloblastic findings. and therapeutic
improvement with early therapy Its prevalence is not documented in
developed world but reported from various places in India(0.87-1.02%
admissions) with decline in recent years with socioeconOmic well
being We studied possible etiological associated vitamin D deficiency,
common prevalence, evidenced with its therapeutic effect of immu-
nomedulation, nerve conduction and neurotransmitter dendretic
pathway activation along with haemopiotic maturation.property

Methods: 4 male children age 9 months to 2 years clinically diag-
nosis of infantile tremor syndrome who presented with macro-
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cytic anemia low B12 (less than 200ng/ml) and Vitamin D (less than
20ng/ml) were included in this study , were treated with Vitamin B12,
folic acid and Vitamin D in therapeutic doses and were evaluated

Result: All 4 children studied on follow up showed remarkable
clinical disappearance tremors in 1-2 days, improved social motor
activities. haematological improvement in 3-4 with dermatological
improvement in 7-10 days observed

Conclusions: The present study, though small, has shown early
therapeutic effect of vitamin D supplementation in management
of infantile tremor syndrome associated megaloblastic anemia
with its immunomedulatory, neurotransmitter and neuronal ma-
turity and haematological maturation properties. Further more
elaborative large studies may done

Keyword: Infantile Tremor Syndrome, Vitamin D
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Smartphone-based diagnosis in glu-
cose-6-phosphate dehydrogenase
deficiency

Attakorn Palasuwan

Clinical Microscopy, Faculty of Allied Health Sciences, Chulalongkorn
University, Thailand

Background: Glucose-6-phosphate dehydrogenase (G6PD)
deficiency is the most common enzyme deficiency in humans,
affecting 400 million people worldwide. Most persons with G6PD
deficiency are asymptomatic, but exposure to oxidant drugs may
induce haemolysis. The quantitative standard method is biochem-
ical assay, which requires specialized equipment and high cost,
thus cannot be used at point-of-care or in the field. We therefore
developed a point-of-care Smartphone-based platform called
"sG6PD"that can quickly identify a patient with G6PD deficiency.

Methods: The principle of testing is a colorimetric assay, based
on reduction of tetra-nitro blue tetrazolium (TNBT) to color of
formazan crystals by the G6PD enzyme on paper. Detection was
achieved by capturing the colour using a mobile phone and the
colour intensity was analysed using image processing technique.
The colour intensities were analysed and the calculated mean
colour intensity value was imported into the linear equation for
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reporting the G6PD activity (IU/gHb). We compared the perfor-
mance of sGEPD assay with the standard biochemical assay using blood
samples of 280 GGPD normal and 300 G6PD deficient individuals.

Result: The result of G6PD activity measured by sG6PD assay and
the standard method were highly correlated (r2 = 0.98, P<0.01).
The limit of agreement was —0.63-1.25 1U/gHb. The standard devi-
ation of the difference between the two measurements was 1.04
IU/gHb. The sensitivity and specificity of sG6PD assay were 97%
and 99%, respectively.

Conclusions: This study demonstrates the feasibility of using sG6PD.
sG6PD assay offers the potential to deliver a rapid diagnosis of G6PD
deficiency with a simple test and low cost (50.1/test) that can be per-
formed at the point-of-care in resource-limited settings.

Keyword: Glucose-6-Phosphate Dehydrogenase Deficiency,
Smartphone-Based Diagnosis, Biochemical Assay, Tetra-Nitro Blue
Tetrazolium, Colorimetric Assay
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Microparticles-derived miRNAs serves
as a novel diagnosis marker for glu-
cose-6-phosphate dehydrogenase
deficiency

Duangdao Palasuwan

Clinical Microscopy, Chulalongkorn University, Thailand

Background: Microparticles (MPs) are small membrane-bound
structures that are secreted by various cell types, including red
blood cells, white blood cells, endothelial cells and platelets. Re-
cent studies have shown that MPs are important for cell-to-cell
communication, locally and distantly; horizontally transferring
DNA, mRNA, microRNA (miRNA), proteins and lipids. The miRNA
function has been previously highlighted in erythropoiesis and
hematological disorders. However, the analysis of MPs-derived
miRNAs in patient with Glucose-6-phosphate dehydrogenase de-
ficiency (G6PD) never been addressed.

Methods: In order to identify potential MiRNAs involve G6PD, we
initially applied computational approach for selecting candidate
mMIRNA from 500 miRNAs in the human genome. The comparative

bioinformatics study showed potential candidate miRNA; miR-
16, miR-24, miR-138, miR-195 and miR-451. We further confirmed
the association of G6PD activity with all these 5 selected miRNAs
isolated from circulating MPs in 405 samples of G6PD deficient in-
dividuals and 410 samples of G6PD normal individuals using gRT-
PCR. MPs were quantified by annexin V labeling and counted by
flow cytometry.

Result: G6PD deficient individuals showed an increase in circulat-
ing MPs concentrations as compared to G6PD normal individuals
(18561/ul (16865-20532/uL) vs (559 (335-875/ uL), P < 0.01). MPs
concentrations were significantly increased with the severity of
G6PD deficiency. Median MPs concentrations from individuals
with severe G6PD deficiency and individuals with moderate
G6PD deficiency were 25641/ul (21216-32132/ul) and 10984/ul
(10685-22107/uL), respectively (P < 0.01). Moreover, a high expres-
sion level of MiR-138 derived MPs in G6PD deficient individuals
compared with healthy was shown.

Conclusions: This study demonstrates a sensitive and specific bio-
marker for a miRNAs contained within circulating MPs could serve
as biomarkers for the diagnosis of G6PD deficiency. However, fur-
ther study is warranted to understand the targets affected by MiR-
138 in pathophysiology of G6PD deficiency.

Keyword: Microparticles, MicroRNA, Glucose-6-Phosphate
Dehydrogenase Deficiency
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Association of hematologic parame-
ters with TMPRSS6 gene variations in
iron deficiency anemia patients

Javad Alizargar
Medicine, Kashan University of Medical Sciences, Iran

Background: TMPRSS6 gene is involved in the pathway of matrip-
tase-2 which plays a part in the pathways signaling of hepcidin.
Hepcidin is a factor in the keeping of the iron balance in the body.
TMPRSS6 gene mutations cause a reduction in matriptase-2. This
will increase hepcidin activity which blocks the iron absorption.
Associations of three single nucleotide polymorphisms (SNPs)
with hematologic parameters have been evaluated in iron defi-
ciency anemia (IDA) patients in this study.
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Methods: This study evaluated variations of rs855791, rs2413450
and rs4820268 SNPs of TMPRSS6 gene in 231 Iranian patients with
confirmed IDA with Real-Time polymerase chain reaction (Re-
al-Time PCR) technique. Blood cell counts and erythrocyte index-
es, serum iron (ug/dl), hemoglobin (Hb, g/dl), hematocrit (Hct, %),
red blood cell (RBC), mean corpuscular volumes (MCV, fL), mean
corpuscular Hb (MCH, pg), mean corpuscular Hb concentrations
(MCHC, g/dI), total iron binding capacity (TIBC, ug/dl), and ferritin
(ng/ml) were analyzed by standard methods. Transferrin saturation
(TS, %) was calculated by the division of serum iron level by total
iron binding capacity was evaluated in this study.

Result: Wild type, heterozygous and homozygous form of
rs855791 stands for 12.1%, 51.9% and 35.9% of the cases. These
figures about rs2413450 was 13.4%, 61% and 25.5% and regarding
rs4820268 was 12.5%, 57.5% and 29.8% respectively. All three SNPs
variations were associated with increased RBC and TIBC but other
measures were not significantly different between variations of
these SNPs.

Conclusions: We can conclude that TMPRSS6 gene mutations
as in rs855791, rs2413450 and rs4820268 SNPs can be associated
with RBC and TIBC in IDA patients with IDA.

Keyword: TMPRSS6, Iron Deficiency Anemia, Single Nucleotide
Polymorphism
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The effect of moringa seeds extract as
anti anemia of chronic disease through
decreasing IL-6 expression in liver tissue
of metabolic syndrome rats

Mohamad Arif Fikri*, Bastomy Eka Rezkita

Pathology Anatomy, Sebelas Maret University, Indonesia

Background: Metabolic syndrome correlate with chronic inflam-
mation that impact on increasing of Interleukin-6 (IL-6) expres-
sion. IL-6 is a multifunctional cytokine that regulates the hepatic
acute-phase response, the immune response, inflammation, and
hematopoiesis. IL-6 appears to be the central mediator of anemia
of chronic disease in a range of inflammatory diseases through
increased generation of hepcidin that can cause a significant de-
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crease in serum iron level. Moringa seeds (Moringa oleifera, Lam.)
contains plenty secondary metabolites which is rich in antioxidant
can decrease IL-6 expression. This study aimed to determine the
effect of Moringa seeds extract against IL-6 expression on liver tis-
sue of metabolic syndrome rats (Rattus norvegicus).

Methods: This was laboratory experimental research using
posttest only group design. The sample are 28 male rats (Rattus
norvegicus) that divided into 4 groups: K1 (control) were fed with
standard pellet, K2 were metabolic syndrome rats model without
moringa seed extract, K3 were metabolic syndrome rats model
and given Moringa seeds extract at dose 150mg/KgBW and K4
were metabolic syndrome rats model and given Moringa seeds
extract at dose 200mg/KgBW. IL-6 expression measured with in-
tensity distribution score (IDS). Effect of Moringa seeds extract to
IL-6 expression on hepatic tissue were analyzed with Kruskal-Wallis
and Mann-Whitney posthoc test.

Result: The mean value of IDS IL-6 expression in K1: 22.12, K2:
201.34,K3: 151.63, K4: 148.58. IL-6 expression in the hepatic tissue
then analyzed by Kruskal-Wallis test. Kruskal-Wallis test showed
that there were significant differences of IL-6 expression between
4 groups of liver tissue (p<0.05). Then Mann-Whitney posthoc test
showed significant differences of IL-6 expression between each
group (p < 0.05) except in K3 and K4 (p > 0.05).

Conclusions: Moringa oleifera seeds extract at dose of 150 mg/
kgBW and dose of 200 mg/kgBW potentially lowered IL-6 expres-
sion on liver tissue of metabolic syndrome rats (Rattus norvegicus).

Keyword: Moringa Oleifera Seeds Extract, IL-6 Expression on Liver
Tissue, Anemia of Chronic Disease, Metabolic Syndrome
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Figure 4.4 Expression of IL-6 in the Liver Tissue of White Rat Wistar strain by Ghving Moringa Seed
Extract Magnification 400x;
With:
A K1 shows liver tissue with negative IL-6 expression;
B. K2 shows liver tissue with moderate and strong IL-6 expression;
C. K3 shows liver tissue with weak and negative IL-6 expression;
D. K4 shows liver tissue with weak and negative IL-6 expression.
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Table 1. Saphiro-Wilk Test Results IL-6 Expression in the Liver Tissues of Each Group.

Group N Sig. value
Kl 6 0.418
K2 7 0. 858
K3 6 0. 235
K4 7 0905

Tabel 2. M y test results of IL-6 on liver tissue after give by Moringa Seed

Extract

Group Sig. Significance

value

Kl and K2 0.001 Significant
K1 and K3 0.002 Significant
Kl and K4 0.001 Significant
K2 and K3 0.001 Significant
K2 and K4 0.001 Significant
K3 and K4 0.073 MNot Significant
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Thalassemia major patients presenting
with raised HbF and a fast moving Hb

Rakesh Kumar', Chandan S. Sagar', Dharmesh, C. Sharma’, Purn-
ima Kishor*'

" School of Studies in Biochemistry, Jiwaji University, Gwalior, Madhya
Pradesh, India

* Blood Bank, Jayarogya Hospital, Gajra Raja Medical College, Gwalior,
Madhya Pradesh, India

Background: The thalassemias are characterized by reduced
(hemoglobin) Hb level and hence anemia, the characteristic pre-
senting symptom of the disease. Genetic modifiers that reduce
the alpha/non-alpha chain imbalance have been seen to reduce
infirmity in beta thalassemia patients.

Methods: In the present study, we conducted the HPLC analysis
of blood samples of transfusion dependent thalassemia patients,
of the Gwalior Chambal region of central India

Result: The study revealed HbA levels below the reference range
in all the patients. The concentration of HbA was maximum in
IVS1,5 homozygotes and was lowest in patients presenting with
the codon 30 (G—A) mutation. A fast-moving hemoglobin com-
prising >2.5% to14% of the total hemoglobin was detected in
67% of the cases and fetal hemoglobin (HbF) was high in all these
patients ranging from 3 to nearly 50%. The levels of HbF and the
early eluting hemoglobin were inversely proportional to that of
HbA and were highest in patients presenting with the codon 30
(G—A) anomaly.

Conclusions: Despite high HoF and the apparent co-inheritance
of alpha thalassemia, the clinical presentation of the subjects is
severe requiring transfusions at intervals of fifteen to thirty days.

Keyword: Alpha Thalassemia, Fetal Hemoglobin, HPLC Analysis,
Central India, Genetic Modifiers
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Exploring the 3-thalassaemia mutationsin
western rajasthan with clinical expression

Abhishek Purohit*', Kuldeep Singh?, Anand Raj Kalla®, Manju
Bohra', Deepak Vedant', Mayank Kumar', Shashikant Saini’
"Pathology, All India Institute of Medical Sciences, Jodhpur, India

? Paediatrics, All India Institute of Medical Sciences, Jodhpur, India
* Pathology, Dr. S N Medical College, Jodhpur, India

“Immunohaematology and Blood TRansfusion, Dr. S N Medical Col-
lege, Jodhpur, India

> All India Institute of Medical Sciences, Jodhpur, India

Background: In India, B-thalassaemia is the most common mono-
genic disorder. The disease is characterized by its genetic heteroge-
neity at the molecular level, and more than 300 mutations of the 3
globin gene have been characterized all over the world, however, five
mutations, codon 8/9 (+G), codon 41/42 (-TCTT), IVS I-1 (G—T), IVS
I-5(G—(), and 619 bp deletion at 3'end of B-globin gene, account for
about 85-90% of -thalassaemia mutations in Indian population. The
aim of the present study was to screen known cases of 3-thalassae-
mia in the Western part of Rajasthan state.
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Methods: The study included 144 known cases of B-thalassae-
mia of all clinical phenotypes including -thalassaemia major,
B-thalassaemia minor and 3-thalassaemia intermedia. Cases were
diagnosed based on clinical features, haematology investigations
including haemogram and Hb-HPLC (Haemoglobin-High perfor-
mance liquid chromatography). Blood samples from all these cas-
es were taken for mutation analysis. DNA was purified from anti-
coagulated whole blood using DNA Purification Kit. The mutations
were characterized by the polymerase chain reaction method em-
ploying allele specific priming technique (AMRS) to study the five
thalassaemia mutations including IVS-I-5 (G—C), IVS-1-1(G—T), CD
41/42 (-TCTT), CD 8/9 (+G) and 619 bp deletion from the 3'end of
the B-globin gene using a total of seven different primers.

Result: Of all 144 cases, 74 (51.38% of all) cases were of 3-thalas-
saemia major, five (3.4% of all) cases were of 3-thalassaemia inter-
media and 65 (45.14% of all) cases were of B-thalassaemia minor.
Mutation analysis revealed that five common mutations were
present in 130 (90.27% of all) cases. Among identified mutations,
highest frequency of mutation was of IVS--5 (G—C) identified in
73 cases (50.7% of all cases). In 11 (7.63% of all) cases, more than
one mutation was identified.

Conclusions: B-thalassaemias are common in Western part of Ra-
jasthan state of India, however, there have been very few studies
focusing this part of the country. In this study, we screened known
cases of thalassaemia for five common mutations and found that
these mutations are common in this part of the country also.
These observations might help in forming the basis for compre-
hensive diagnostic database that would not only be useful for
genetic counseling but also for prenatal diagnosis.

Keyword: B-Thalassaemia, Mutations, Haemogram, Hb-HPLC,
Western Rajasthan
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A case of &-thalassemia in Korea
Boram Kim', Seok Il Hong?, Ji Ae Lim?, Sung Sup Park’, Han-lk Cho*’

' Department of Laboratory Medicine, Seoul National University Hospi-
tal, Korea

* Medicheck Laboratory, Korea Association of Health Promotion, Korea

Background: Thalassemia is a genetic disorder of hemoglobin
synthesis. It is known to be rare in Korea and, in particular, §-thalas-
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semia has not been reported yet. Here, we present the first patient
who had 6-thalassemia in Korea.

Methods: A 46-year-old Korean male visited Incheon Health
Screening Clinic of Korea Association of Health Promotion for the
regular check-up. He had microcytosis and hypochromasia [mean
corpuscular volume 79.2 fl, mean corpuscular Hb 25.5 pg, and Hb
15.9 g/dL]. Iron study of the patient showed the normal results [Fe
108 pg/dL, UIBC 272 ug/dL, TIBC 480 ug/dL, and Ferritin 175.6 ng/
mL]. Hemoglobin analysis using capillary electrophoresis was done
and direct sequencing of the HBB and HBD gene was performed.

Result: Hemoglobin electrophoresis showed the presence of
a probable &-globin chain variant (HbA 97.8%, HbF or Hb vari-
ant 0.8%, HbA2 1.4%). By Sanger sequencing, a variant, HBD:
c-127T>C, heterozygote was detected (Figure). Multiplex Liga-
tion-dependent Probe Amplification for HBB gene was done and
it showed no deletion or duplication.

Conclusions: & defects have been reported to have no clinical
significance, but this case shows that §-globin variant can result in
b-thalassemia. Because the prevalence of thalassemia is increasing
in Korea, &-thalassemia should also be considered one of the dif-
ferential diagnosis of patients with low mean corpuscular volume.

Keyword: Thalassemia, HBD Gene, Hemoglobin A2, Korea
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Parvovirus B19-associated neutropenia
and thrombocytopenia without anemia

Hyoshim Shin', Sungwoo Park’, Gyeong-Won Lee”’, Eun-Ha

Koh'?, Hyun-Young Kim*'

' Department of Laboratory Medicine, Gyeongsang National University Hospi-
tal, Gyeongsang National University School of Medicine, Jinju, Korea

? Division of Hematology-Oncology, Department of Internal Medicine,
Gyeongsang National University Hospital, Gyeongsang National
University School of Medicine, Jinju, Korea

? Institute of Health Science, Gyeongsang National University, Jinju, Korea
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Background: Parvovirus B19 infection can be symptomless or
cause a benign and short-lived condition such as erythema.
While the most representative hematologic manifestation is pure
red cell aplasia (PRCA), neutropenia and/or thrombocytopenia
without anemia have been rarely reported. Here, we describe two
cases with Parvovirus B19 infection presenting as neutropenia and
thrombocytopenia.

Methods: Patients’ clinical and laboratory information was re-
viewed. Parvovirus B19 PCR was performed by in-house method.

Result: A 47-year-old female (Patient 1) and a 37-year-old female
(Patient 2) presented with neutropenia and thrombocytopenia,
not anemia. They had no underlying disease. Initial complete
blood count (CBQ) findings were as follows: in Patient 1, white
blood cells (WBC) 0.95x106/L, absolute neutrophil count (ANC)
0.52x106/L, hemoglobin (Hb) 11.6 g/d|, platelets 87x109/L, reticu-
locyte count 0.28%; in Patient 2, WBC 2.92x106/L, ANC 1.18x106/
L, Hb 14.7 g/dI, platelets 64x109/L, reticulocyte count 0.078%.
They underwent bone marrow study and similar findings were
observed. Erythroid progenitor cells were almost absent, leaving
only a few pronormoblasts, suggesting PRCA. Also, histiocytic hy-
perplasia with rare hemophagocytosis was observed. Parvovirus
PCR was performed and positive result was obtained. Patients' CBC
recovered spontaneously within 10 days.

Conclusions: Even without anemia, neutropenia and thrombo-
cytopenia can occur in association with parvovirus B19 infection.
Therefore, parvovirus B19 infection should be considered in pa-
tients with neutropenia and thrombocytopenia without underly-
ing disease.

Keyword: Parvovirus B19, Neutropenia, Thrombocytopenia, Pure
Red Cell Aplasia, Korea
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Attenuation of anemia by retnla in
LPS-induced inflammatory response

Mi-Ran Lee*, Seon-Hye Lee, Min-Ju Jeung, Yoon-Hee Hwang,
Nam-Hee Kim, Yoon-Jin Park

Department of Biomedical Laboratory Science, Jungwon University, Korea

Background: Anemia of inflammation is a common feature of in-
flammatory disorders, including chronic kidney disease, infections,
and rheumatoid arthritis. Retnla is highly up-regulated in various
inflammatory states, especially those involving asthma, intestinal
inflammation, and parasitic diseases, and regulates the pathogen-
esis of those diseases. However, the role of Retnla in anemia of
inflammation is unknown.

Methods: To explore the roles of Retnla in anemia of inflammation
in vivo, we generated mouse model of the disease by injecting
0.25 mg/kg lipopolysaccharides (LPS) intraperitoneally into Retn-
la-deficient and wild-type (WT) mice daily for 10 days. Research
data was expressed as differences between LPS-treated Retn-
la-deficient and WT mice by a two-tailed non-parametric Mann-
Whitney U-test using GraphPad Instat program.

Result: The results of the study are as follows: The results of the
study are as follows: LPS-treated Retnla-deficient mice had sig-
nificantly lower hemoglobin contents, hematocrit levels and red
blood cell indices including mean corpuscular volume, mean
corpuscular hemoglobin than WT controls. This decrease was
accompanied by significant increase in total white blood cell and
monocyte counts in the blood. However, there was no significant
difference in mRNA levels of hepatic hepcidin and renal erythro-
poietin between the two animal groups.

Conclusions: Taken together, these results indicates that Retnla
deficiency exacerbates the anemia by increasing inflammation,
suggesting therapeutic value of Retnla in the treatment of anemia
of inflammation.

Keyword: Resistin-Like Molecule Alpha, Anemia of Inflammation,
Lipopolysaccharide, Red Blood Cell, Hepcidin, Erythropoietin

Parameters Wild-type mice Relma-deficient mice . Pvalue
RBCs (x101%/L) 9.72 £ 0.46 9.43£0.39 0.15
Hb (g/dL} 141307 13.45+ 0.64 0.04
HCT (%) 46612 4438+ 1.72 0.02
MCV (L) 47.92 +0.36 47.04 + 0.62 o002
MCH (pg) 14,52 £0.19 14254024 0.01
MCHC (g/dL) 30,32 £0.38 30.28 £ 0.51 0.86
RDW (%) 154+ 1.02 15.2+0.85 0.65
Reticulocytes (x105/L) 622.96 + 161.01 692.28 £ 21093 044
Reticulocytes (%) 6.44+1.79 7.34£2.25 036
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Glucose-6-phosphate dehydrogenase
deficiency in newborns in Birjand, Iran

Mohammad Sadegh Kamali', Mohammad Hossein Motahari
Nasab', Seyed Mehdi Sajjadi*’

' Student Research Committee, Birjand University of Medical Sciences,
Birjand, Iran

? Cellular and Molecular Research Center, Birjand University of Medical
Sciences, Birjand, Iran

Background: Glucose-6-phosphate dehydrogenase (G6PD) deficien-
cy is one of the most common X-linked recessive hereditary disorders
in the world, therefore Newborn G6PD deficiency screening has been
recognized as an essential component of public health care in most
developed and some Mediterranean countries. This study aimed at
determining the prevalence of G6PD deficiency in newborns in Bir-
jand city, Iran. Accordingly, the asymptomatic carrier parents will be
informed and educated about favism.

Methods: A total of 2,421 blood samples collected from new-
borns in Vali-e-asr Hospital of Birjand city. The study population
consisted of 1281 (52.91%) males and 1140 (47.09%) females. The
specimens were characterized in terms of G6PD deficiency using
fluorescent spot test.

Result: G6PD deficiency was observed in 94 (3.88%) out of 2440
newborns whose G6PD levels were measured. 74 were male and
20 were female newborns. In comparison with females, a great-
er proportion of males showed enzyme deficiency (78.72% Vs
21.28%). The difference was statistically significant

Conclusions: In this study, the prevalence of G6PD deficiency was
lower than northern and southeastern provinces of Iran; however, it
was higher than that reported for Mashhad city (0.8%). These differ-
ences may be related to demographic and geographical locations.

Keyword: G6pd Deficiency, Newborn, Iran
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Screening of a-thalassemia using cord
blood in Bangladesh

Saeed Anwar, Md. Farugue Miah*

Department of Genetic Engineering and Biotechnology, School of Life
Sciences, Shahjalal University of Science and Technology, Bangladesh

Background: a-thalassemia, perhaps the most common mono-
genic disorders, is an autosomal recessive condition characterized
by a microcytic hypochromic anemia, commonly affecting South-
east Asian people where Bangladesh lies. However, there is a huge
lack in the knowledge regarding the prevalence, etiology and
screening of the disorder in the country.

Methods: To address this issue and to encourage newborn screen-
ing programs in the country, a comprehensive study was conducted
using cord blood (CB) samples collected from two tertiary hospitals
of Mymensingh and Kishoreganj districts of Bangladesh. A total of 99
healthy newborns were enrolled and clinical and sub-clinical infor-
mation, hematological features of CB, serum iron levels were analyzed
and thalassemic condition was screened using osmotic fragility test-
ing (OFT) and gap-PCR (Polymerase Chain Reaction).

Result: The study revealed that, 16% of the studied subjects were
a-thalassemia carriers and the —SEA type deletions were prevalent in
75% a-thalassemic subjects. Compared to the normal newborns, the
a-thalassemic carrier newborns had significantly lower age of mother,
gestation period, birth weight. Significantly lower values for erythro-
cyte counts, platelet counts were observed while higher values for
leukocyte, neutrophil and lymphocyte parts were observed. An ele-
vated erythrocyte sedimentation rate was also observed in the CB of
a-thalassemia carrier newborns. A higher serum iron levels were de-
termined, meaning that the a-thalassemic condition was not due to
iron deficiencies. This study provides partial information regarding the
reference ranges of hematological aspects and serum iron levels in
the CB. Furthermore, a paradigm for newborn screening and genetic
counseling practice in the context of Bangladesh were described.

Conclusions: This study presents important insights on the epi-
demiology and etiology of a-thalassemias in Bangladesh. It also
puts forward to a paradigm for newborn screening and genetic
counseling practice in the country, which could also be adopted
by other low and lower-middle income countries.

Keyword: Alpha-Thalassemia, Complete Blood Counts, Serum
Iron, Osmotic Fragility Test, Gap-PCR, Genetic Counseling
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Knowledge trend of anemia in ado-
lescents in Indonesia

Nuraliah Nuraliah

Faculty of Health, West Sulawesi University, Indonesia

Background: Anemia is one of the health problems in Indonesia
that has not been fully addressed. The prevalence of anemia in
female adolescents in Indonesia is still high, amounting to 22.7%.
The impact of anemia may not be immediately visible, but it can
last a long time and affects the subsequent lives of adolescents.
Anemia in an adolescent girls can have a long impact on her and
also for the child she is born with later.

Methods: The method used was the analysis of secondary data
on the survey of adolescent reproduction health in 2007-2017.
The sample used was adolescents aged 13 to 24 years who are
not married.

Result: The results of the study show that 88% of adolescents'an-
swers are incorrect about anemia. In addition, 67% or almost half
the adolescents do not know at all about the causes of anemia.
Other than that, teenagers who answered correctly about how to
deal with anemia were still inaccurate, namely around 46%.

Conclusions: It can be implied that the awareness of understand-
ing of adolescents in Indonesia regarding anemia is still very low.
Therefore, it is very important to manage adolescent reproduction
health programs related to a development of materials and infor-
mation to adolescents about anemia problems.

Keyword: Anemia, Adolescence, Reproductive Health, Indonesia
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Successful sirolimus treatment of pure
red cell aplasia in patients with renal
insufficiency

Zesong Chen, Bing Han*

Department of Hematology, Peking Union Medical College Hospital
and Peking Union Medical College, China

Background: Pure red cell aplasia (PRCA) is a kind of anemia defined
by severe reticulocytopenia and reduction of erythroid precursors in
bone marrow. Cyclosporine is the first line therapy, but nephrotoxicity
is a significant side effect of it. Therefore, a new therapy should be
found for PRCA patients with chronic renal insufficiency.

Methods: Twelve PRCA patients with renal insufficiency from May,
2014 to November, 2018 in Peking Union Medical College Hospi-
tal were enrolled in this study. Six patients have tried cyclosporine
treatment before, but they can't continue because of renal insuf-
ficiency. Another six patients were at their initial treatment with
sirolimus. All patients were administered with sirolimus at the dose
of 1-3mg/d for at least 1.5 months. Clinical data were collected
before and after sirolimus therapy at different time points. Patients
were followed at the medium time of 14.5-month.

Result: All twelve patients responded to sirolimus with 58.3% com-
plete response during sirolimus therapy. 90.9% patients reported
creatinine level decreased or remained in the experimental period,
while only 1 patient reported continually increase of creatinine during
one-year therapy. Most side effects weren't related to renal function,
including infections, oral mucositis and increase of triglyceride. Most
patients remain stable during the follow-up period.

Conclusions: Sirolimus was effective and tolerable for PRCA asso-
ciated with renal insufficiency, and sirolimus were safe for most of
patients with renal insufficiency.

Keyword: Pure Red Cell Aplasia, Renal Insufficiency, Cyclosporine,
Sirolimus, Initial Treatment
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Local wisdom and anemia prevention:
Study of the use of herbs as an alter-
native treatment for rural communi-
ties in West Sulawesi, Indonesia
Mahyuddin Mahyuddin

Faculty of Social and Governmental Science, University of Al Assyariah
Mandar, Indonesia

Background: Anemia is one of a health problem in Indonesia. Among
Southeast Asian countries, Indonesia is referred to as one of the countries with
alarge number of sufferers. These sufferers are not only in urban areas but also
in rural areas, Based on data from the 2013 Basic Health Research (Riskesdas),
the number of anemia sufferers in Indonesia consisted of 264 percent of
children, 124 percent of men aged 13-18 years, 166 percent of men over 15
years, 22.7 percent of women were 13-18 years old, 22.7 percent were female
money from 1549 yearsand 37.1 percent in pregnant wormen.

Methods: This study uses qualitative method with case study. The author
collected data in form of interviews, observation, and documentation.
Here, author explored the habits of community how to prevent anemia.

Result: The phenomena learned from this incident was not only the
behavior of people that used alternative medicine to prevent anemia,
but also the effectiveness of this traditional treatment based on the
local wisdom. The study findings indicated that 1) rural communities
were more likely to prefer to use herbs in preventing anemia, 2) alter-
native medicine is chosen because it is not only economically cheap,
but also safe from the influence of chemicals.

Conclusions: Based on the result of the study, it can be concluded
that the majority of rural communities in West Sulawesi are more
likely to use alternative treatments to prevent anemia.

Keyword: Anemia, Local Wisdom, Herbs, Alternative Treatment,
Rural Communities
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The influence of socio-economic factors
on prevelence of anemia among wom-
en of reproductive age in ASEAN-5

Putri Ayu
Economics of Development, Universitas Andalas, Indonesia

Background: Anemia is one of the most important diseases to pay
attention, especially for women in reproductive age. The high rate
of anemia in women in reproductive age in the ASEAN-5 which is
ranked above 100 in the world has become focus of this study.

Methods: This study analyzes the effect of GDP per capita, the
literacy rate of adult women, and the participation rate of women
working in ASEAN-5 (Indonesia, Malaysia, Philippines, Thailand and
Singapore). Secondary analysis is done by using panel data for the
period 1991-2016 and random effect method.

Result: The results of the graph show that on average the level of
anemia had a decreased in all five countries but had an increase in
2011-2016, except Thailand. Thailand have an increase in anemia
each year. Meanwhile, the results of the regression show that the
level of participation of working women has a positive and signif-
icant effect on anemia in the women in reproductive age while
the GDP per capita and the literacy rate of adult women negative-
ly affect anemia in the women in reproductive age.

Conclusions: It is expected that the government try to increase
the GDP per capita, the level of education of female to decrease
anemia of the women, and the need for special attention regard-
ing women working in ASEAN-5.

Keyword: Anemia, Women in Reproductive Age, GDP per Capita,
Literacy Rate, Women Working, ASEAN-5
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The problem of identification of pop-
ulation objects during the unification
of data from multiple sources when
working with a hemophilia register

Saidrakhim Lukmonov*', Uktam Kurbankulov', Sergey Kim',
Akbar Abdullaev’

"Hematology, Tashkent Medical Academy, Uzbekistan
* Hematology, Samarkand State Medical Institute, Uzbekistan

Background: Development of methods for mutual identification
of information records about population objects, construction of
a measure of proximity of identification information, construction
of procedures for preliminary sorting and combining records,
probably related to one object for further expert verification. The
practical purpose is the initial preliminary filling of the electronic
database of the hemophilia register.

Methods: Data sources for register pre-filing: data from the register
of patients with hemophilia of NGOs, data of the Hematology De-
partment of the Tashkent Medical Academy. Data analysis and devel-
opment of algorithms is carried out using standard statistical analysis
methods, heuristic algorithms for analyzing string variables.

Result: A preliminary analysis of the available sources of data on pa-
tients with hemophilia patients shows the difficulty of automatically
identifying objects from source databases due to the discrepancy in
the structure of the collected information and the methods for up-
dating it. Full identification and unequivocal decision to enter into the
master register can be made solely on the basis of manual examina-
tion and update of current personal information. Nevertheless, the ap-
plication of the developed identification techniques can significantly
reduce the amount of manual work of data verification and initial
input of basic information about the patient. In addition, a preliminary
assessment of the population characteristics will allow optimizing the
planned work of the register and studies based on it.

Conclusions: The development of adequate mathematically
sound methods of register management and the use of multiple
data sources should lead to a significant improvement in the qual-
ity of the register and an increase in the completeness of the de-
scription of the target population, reducing the cost of time-con-
suming manual data entry and verification operations

Keyword: Hemophilia, Register Management, Preliminary Analysis
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Prevalence of anaemia in western re-
gion of Nepal: A hospital based study

Mukunda Raj Kalouni, Saroj Pokhrel*

Clinical Pathology, Manipal Teaching Hospital, Nepal

Background: Anaemia is a common public health problem all
over the world. It is due to inadequate intake of, Iron, vitamin B 12,
Folic acid. Infants, children and women are more susceptible due
to increased requirement. Thus the aim of this study is to rule out
the frequency of anaemia in a western region of Nepal.

Methods: This is a crosssectional study. This study was carried out
in the department of Pathology Manipal Teaching Hospital and
laboratory unit of Kaski Sewa Hospital & Research Center, Pokhara,
Nepal between 15 January to October 25, 2018. A total of 110 par-
ticipants were included in this study out of which 20 (18.1%) were
males and (90) 81.8% were females. All the participants haema-
tological parameters (haemoglobin, red blood cell count, packed
cell volume and Mean Corpuscular Volume, Mean Corpuscular
Haemoglobin, and Mean Corpuscular Haemoglobin Concentra-
tion were measured in a coulter counter XN- 450, Sysmex (Japan).
Iron and TIBC were measured in a semi-autoanalyzer Dialab DTN-
by end point method provided by clinical coral systems. Ferritin
was measured in a Chemiluminiscence Immuno Assay (CLIA) Ma-
glumi 600, snibe. Statistical analysis were analyzed in a Statistical
Package for Social Sciences (SPSS) version 17.

Result: The mean age of the participant was 36.7 + 15.3. The mean
haemoglobin concentration was found to be 10.7 + 1.34 gm/
dl. The mean serum iron, and TIBC levels were found to be 43.8+
33.9, 336.9 + 149.6 respectively. The mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH) and mean corpus-
cular hemoglobin concentration (MVCHC) and Red cell distribution
width RDW were found to be 77.7+7.17, 25.6+2.94, 32.9+1.69 and
40.545.74 respectively. This study found 11.81 % mild anaemia,
59.9% moderate and 29.09% severe anaemia. Most of the severe
anaemia participant shows microcytic hypochromic RBC in pe-
ripheral smear. We also found a low Iron level than normal in iron
deficient group.

Conclusions: This study found 11.81 % mild anaemia, 59.9% mod-
erate and 29.09% severe anaemia. Our study shows that females
were most commonly affected. Most of the iron deficiency anaemia
cases were severe. Severe anaemia group of the participant shows
decreased iron level in the serum and increased total iron binding ca-
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pacity. However, a larger sample size is an ongoing studly is desirable
to know the actual prevalence status of anaemia.

Keyword: Iron Deficiency Anaemia, Haemoglobin, Microcytic, Red
Blood Cell

Table 2 : Prevalence of anaemia
Severity of anaemia Frequency Percentage (%)

Mild anaemia 13 11.81 %

( Hb between 10.5- 12 gm/dl)

Moderate anaemia 65 59.09 %

{ Hb 8.5-10 gm/d|)

Severe anaemia ( Hb < 8 gm/dl) 32 29.09 %

Total 110
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Chlorophyll as a considerable treat-
ment for anemia through increases
hemoglobin levels in anemia white
rat model

Indah Sagitaisna Putri*, Faisal Hafidh

Faculty of Medicine, Sebelas Maret University, Surakarta, Indonesia

Background: Chlorophyll is mostly present in green vegetables.
People have used chlorophyll as a health supplement for many
years. It is chemically similar to hemoglobin, a protein that is es-
sential in red blood cells as it carries oxygen around a person's
body. Anemia is a disease that can be caused by the less number
of hemoglobin in blood. This study aimed to prove that the con-
sumption of chlorophyll could be used as a treatment for anemia
through increasing the hemoglobin levels.

Methods: This experimental laboratory study used a pre-
test-posttest control group design. 35 female rats, as sample, were
divided into 5 groups. First, 3ml of blood was taken through retro
orbital vein. G1 is an anemia model without chlorophyll treatment
(control), G2 was treated by 0.6 mg of chlorophyll once daily, G3
was treated by 1.2 mg of chlorophyll once daily, G4 was treated by
0.6 mg of chlorophyll twice daily, and G5 was treated by 1.2 mg
of chlorophyll twice daily, for 14 days. The blood was then taken
again at day 15th. Data were analysed using Friedman test and
then Wilcoxon test as post hoc.
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Result: Friedman test result showed significant difference be-
tween control group (G1) and treated group (G2, G3, G4, G5) with
p=0.0001. Wilcoxon test showed that increasing the dosage of
chlorophyll had no significant differences (p>0.05).

Conclusions: Consuming chlorophyll could increase the hemo-
globin levels in blood significantly. Essentially, chlorophyll helps
the body turn free-form iron into red blood cells, thereby provid-
ing an effective way to treat anemia.

Keyword: Anemia, Hemoglobin, Chlorophyll
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Effect of carica papaya leaf extract on
platelet counts in patient of dengue
Jay Karan*', Pankaj Bhardwaj’, Jagdish Goyal®

" Pharmacology, All India Institute of Medical Sciences, Jodhpur, India

? Community and Family Medicine, All India Institute of Medical Sci-
ences, Jodhpur, India

* Paediatrics, All India Institute of Medical Sciences, Jodhpur, India

Background: Decrease in platelets is an important sign of dengue
infection. Fall in platelet count in the dengue patients is associated
with the hemorrhagic complications. Role of platelet infusion is
in dengue patients is controversial. Leaf extract of Carica papaya
is considered to be a new therapy for improvement of platelet
counts in such patients. There are few clinical trials which shows
very good effect on platelet numbers after consumption of leaf
extract while few others shows not much impressive effect or
no effect. There was a need of systematical analysis of available
evidence in the form of systematic review and meta-analysis to
evaluate the effect of Carica Papaya on platelet counts in dengue.
This systematic review and meta-analysis were designed to search
the available evidence related to the efficacy of Carica papaya leaf
extract in platelet count in dengue and to synthesize the evidence
in meaningful form through meta-analysis.

Methods: Randomized controlled trials related to the efficacy
and safety of Carica papaya leaf extract in dengue were searched
from PubMed, Cochrane Clinical Trial Registry, and Google Scholar.
Primary endpoint was effect on platelet counts. Data related to
primary endpoint were pooled together and analyzed by review
manager (RevMen) software. The random effect model was used.
The bias was analyzed by the Cochrane risk of bias tool.
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Result: There were total six clinical trials found to be suitable for
meta-analysis. Risk of bias for majority of clinical trials were moder-
ate to low. Carica papaya leaf extract was not found to be associat-
ed with increase in platelet count in the overall analysis (mean dif-
ference [MD] 35.61 = [95% (I -3.68 to 74.89 P = 0.08]) and analysis
after 4th day (MD = 40.99 [95% C1-9.34 t0 91.32; P = 0.11]) (Figure
1 and 3) however there was significant increase in platelet count
after 48 hours in Carica Papaya group as compared to placebo
(MD =17.86[95% C1 9.0 to 26.72; P = <0.001]). (Figure 2) There was
significant heterogeneity observed for all comparisons.

Conclusions: There is no clear evidence favoring the use of Car-
ica papaya leaf extract to increase platelet in dengue. It may in-
crease the platelet in short term but overall there is no clinically
meaningful effect.

Keyword: Dengue, Carica papaya, Platelets, Leaf extract
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Platelet indices and their value in differen-
tiating the causes of thrombocytopenia

Thi Duyen Nguyen, Thi Nghiem Luong*
Hematology, National Children's Hospital, Vietnam

Background: The causes of thrombocytopenia can be catego-
rised into hypoproliferative in bone marrow or hyperdestructive in
peripheral blood by invasive bone marrow examination. Recently,
platelet indices in Full Blood Count (FBC) are considered to be able
to differentiate the cause of thrombocytopenia. In this study, we
aim to evaluation the value of Mean Platelet Volume (MPV), Plate-
let Distribution Width (PDW) in diagnosis of thrombocytopenia.

Methods: Cross-descriptive. 250 childrens with thrombocytopenia
were given FBC and bone marrow examination to diagnose the
cause of the disease at National Children’s Hospital, Vietnam. 180
cases were identified as bone marrow disease (group | - including
acute leukemia, aplastic anemia, hemophagocytic lymphohis-
tiocytosis, bone marrow metastasis) and 70 cases of peripheral
thrombocytopenia (group Il - including Idiopathic thrombocyto-
penic purpura and sepsis).

Result: The platelet indices of group I: Platelet count was (52.5 +
24.8)x109/L, MPV was 82+1.3 fl, PDW was 45.1+ 22.6%. The platelet
indices of group II: Platelet count was (51.6+21.5)x 109/L, MPV was
11.842.5 fL, PDW was 64.5+18.8%. There were no statistically sig-
nificant differences in platelet counts in two groups but both MPV
and PDW in the two groups had statistically significant differences
(p<0.0001). For diagnosis of peripheral thrombocytopenia, MPV >
9.5 had a sensitivity of 82.3% and a specificity of 88.5% and PDW
>50% had a sensitivity of 89.4% and a specificity of 61.2%.

Conclusions: Interpretation of platelet indices (MPV, PDW) can
help differentiating the causes of thrombocytopenia. These indica-
tors are simple, inexpensive and always available in the full blood
count test. In particular, a number of thrombocytopenia patients
can be avoided having to undergo an unnecessary invasive bone
marrow examination.

Keyword: Thrombocytopenia, Platelet indices, PDW, MPV
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Perioperative management and out-
comes in children with congenital
bleeding disorders: A retrospective re-
view at a single hemophilia treatment
center

Ha Nuel Chon, Seoin Kim, Jinjoo Kim, Young Shil Park*

Department of Pediatrics, Kyung Hee University Hospital, Gangdong, Korea

Background: Establishing hemostasis for surgical procedures in
children with inherited bleeding disorders is challenging. Providers
are often hesitant to undertake surgeries in children with bleeding
disorders out of fear of bleeding complications. However, appro-
priate presurgery/preprocedure factor replacement can decrease
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pre-, peri-, and postoperative bleeding complications and allow al-
most any necessary surgical procedure to proceed. We review the
results of surgical procedures in children with inherited bleeding
disorders at our center and review the preoperative management
and hemorrhagic complications.

Methods: We conducted a retrospective electronic medical record
review from October 2006 to November 2018. Primary focus was re-
view of factor replacement strategies and bleeding complications.

Result: In total, 152 procedures were performed in 99 children at
our center. The distribution of bleeding disorders is as follows; he-
mophilia A 79, hemophilia B 15, Von Willebrand disease 3 and FVII
deficiency 2. The median age of the patients was 13 years (range,
0~18). Duration of hospitalization was median 8 days (range,
0~44) and period from surgery to discharge was median 7 days
(range, 0~42). Nineteen procedures (12.5%) in 8 children were
performed in the presence of high titer inhibitors to coagulation
factor. Procedures included synovectomy (84/152, 55.3%), nonsy-
novectomy orthopaedic procedures (22/152, 14.5%), central ve-
nous catheter placement or revision (9/152, 5.9%), otolaryngology
procedures (7/152, 4.6%), circumcision (6/152, 3.9%), laparoscopic
appendectomy (5/152, 3.3%) and miscellaneous (19/152, 12.5%).
All patients received preoperative factor replacement (100% in
hemophilia patients) followed by various factor replacement reg-
imens postoperatively. No deaths or life-threatening bleeding oc-
curred with any procedure. Seven of 152 procedures (4.6%) were
complicated by bleeding. Tonsillectomy was the most common
procedure complicated by hemorrhage 3 of 7 (42.9%).

Conclusions: Surgical procedures are safe in children with bleed-
ing disorders with adequate planning and factor replacement.
Bleeding remains a problem in a subset of patients and requires
ongoing hematological involvement and oversight. Delayed
bleeding following tonsillectomy was especially common and
suggests a need for close follow-up and ongoing factor coverage
for this group of patients.

Keyword: Congenital Bleeding Disorder, Surgery, Hemophilia,
Perioperative
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Reference intervals for platelet dense
granules using whole mount electron
microscopy

Jin-Yeong Han*', In-Hwa Jeong', Hee-Won Chueh?’, Sang-Soo
Park’, Seo-Hee Rha’

" Department of Laboratory Medicine, Dong-A University College of
Medicine, Korea

? Department of Pediatrics, Dong-A University College of Medicine, Korea

? Department of Pathology, Dong-A University College of Medicine, Korea

Background: Platelet function tests are essential for the evaluation
of common bleeding disorders. Platelet dense granule deficiency
is evaluated only by some specialized laboratories because they
may not be detected by screening level of tests. In this study, we
measured the number of electron-dense platelet granules in con-
trol group using whole mount preparation by transmission elec-
tron microscopy. This method involves an assessment of unfixed
platelets to evaluate and quantify the number of dense granules
contained in platelets.

Methods: The platelet-rich plasma (PRP) samples were obtained
from blood anticoagulated with 3.2% sodium citrate. Control
samples were acquired from adults who showed all normal results
to regular health screening tests. 10 uL PRP were spotted to Form-
var-coated grids, rapidly blotted, rinsed with 10 uL distilled water
3 times, air dried. Images of platelet whole mount were acquired
using a Hitachi H-7650 electron microscope. We prepared 3 grids
per each control and obtained an average number of dense gran-
ules per platelet.

Result: We counted the dense granules in each of 25 to 30 plate-
lets at approximately 10,000x magnification. The granules came in
all different sizes and shapes, usually appearing round and dense
black. Some dense granules were enclosed by membranes in the
hyaloplasm. From 20 control samples, the average numbers of
dense granules per platelet ranged from 2.5 to 9.7 (mean 4.5 and
median 5.7). Representative photographs were also taken with a
digitalized camera.

Conclusions: The calcium and phosphorus content of dense gran-
ules makes these structures electron-dense, allowing dense gran-
ules to be visualized in platelets without fixation or special stains.
This method is known to detect dense-granule deficiency due to
diverse disorders. The electron microscope is generally regarded
as a sophisticated instrument used for basic research. However, ul-
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tra structural methods with whole mount platelet preparation can
be now a straightforward tool for the clinical diagnosis of platelet
disorders.

Keyword: Platelets, Dense granules, Platelet Function Tests,
Electron Microscop, Reference Interval
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Platelet parameters and inflammation
in anemic and non-anemic patients
with type 2 diabetes and early CKD

lvan Pchelin*', Alexander Shishkin', Valentina Bayrasheva®, Nata-
lia Hudiakova'

' Department of Faculty Therapy, Saint Petersburg State University, Russia

? Institute of Endocrinology, Almazov National Medical Research Centre, Russia

Background: Patients with diabetic nephropathy are known to
be prone to anemia and other hematologic abnormalities even
at early stages of chronic kidney disease (CKD). They result mainly
from erythropoietin deficiency and systemic inflammation. The
aim of this study was to assess interconnections between platelet
parameters and inflammation in anemic and non-anemic patients
with type 2 diabetes (T2DM) and early CKD.

Methods: We investigated 65 patients with T2DM and CKD stages
1-3 (30 anemic and 35 non-anemic subjects). Patients with a his-
tory of bleedings, malignancies, primary hematological and rheu-
matic diseases were not included. In addition to routine clinical
tests we measured serum levels of erythropoietin (EPO), homo-
cysteine, IL-6, IL-18 and interferon gamma (IFNg). Mann-Whitney
U-test and Spearmen’s correlation coefficient (rs) were used for
statistical analysis.

Result: Mean values of platelet count (PLT), plateletcrit (PCT) and
mean platelet volume (MPV) were not significantly different be-
tween the groups. Platelet distribution width (PDW) was slightly
lower (within the reference range) in anemic patients (p=0.046).
Increased PCT was the most prevalent abnormality of platelet
parameters (7.7% of all patients, with no significant differences be-
tween the groups). In both groups platelet indices didn't correlate
with hemoglobin level, concentrations of EPO, IL-18 and IFNg. In
anemic patients PLT correlated with serum homocysteine level
(rs=-0.543, p=0.005) and eGFR CKD-EPI (rs=0.422, p=0.028), MPV

- with serum homocysteine level (rs=0.479, p=0.024), PCT - with
serum IL-6 level (rs=-0.489, p=0.018) and eGFR CKD-EPI (rs=0.430,
p=0.032). Meanwhile, in the non-anemic group PLT and PCT cor-
related only with the level of albuminuria (rs=-0.421, p=0.012, and
rs=-0.359, p=0.037, respectively), but not with other abovemen-
tioned parameters.

Conclusions: The results of the study suggest that anemic and
non-anemic patients with T2DM and early CKD have different
correlates of platelet indices. Only anemic subjects are character-
ized by interconnections between platelets parameters, IL-6 and
homocysteine (independently of hemoglobin and EPO levels).
The reported study was supported by Russian foundation of basic
research (RFBR) according to the research project No.17-54-04080.

Keyword: Platetets, Diabetes, Inflammation, Nephropathy,
Anemia, Erythropoietin
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Parameters of coagulation and fibri-
nolysis in patients with diabetes type
2 and chronic kidney disease

Volha Vasilkova*', Tatsiana Mokhort?, Yana Borovets', Ludmila
Korotaeva®, Natallia Filiptsova’, Elena Naumenko’

" Endocrinology, Gomel State Medical University, Belarus

? Endocrinology, Belarussian State Medical University, Belarus

’ Functional Diagnostics, The Republican Research Center for Radiation
Medicine and Human Ecology, Belarus

“ Laboratory Diagnostics, The Republican Research Center for Radiation
Medicine and Human Ecology, Belarus

Background: Diabetes type 2 (DT2) is a growing epidemic and is
the most common cause of chronic kidney disease (CKD) which
associated with an increased risk for cardiovascular and thrombotic
complications. The present study aimed to investigate the markers of
endogenous coagulation/fibrinolysis, vascular endothelial cell func-
tion, and their relationships in type 2 diabetic patients with CKD.

Methods: We investigated 65 patients both sexes with DT2 aged
56.54 + 4.17 years. Control group included 50 healthy subjects the
same age. Coagulation and fibrinolysis parameters were measured
in DT2 and control groups. GFR was estimated using the modifica-
tion of diet in renal disease (MDRD) equation.



2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

Result: We found significantly increased the plasma levels of fi-
brinogen, antithrombin Il (AT I1l), plasminogen activator inhibitor-1
(PAI-1) and prothrombin time in the type 2 diabetic patients com-
pared with the control group. There was an inverse association
between AT Il levels and plasma LDL-C levels, plasma triglycerides
and D-dimer levels. PAI-1 levels and factor V activity in diabetic
patients with CKD were significantly higher than those of the
diabetic patients without CKD. The plasma PAI-1, platelet count
and factor VIl activity were also increased in DT2 patients with CKD
compared with the diabetic patients without CKD. von Willebrand
factor antigen and factor VIl activity were inversely correlated with
eGFR (r=—0.369, p=0.02; r=—0.451, p=0.01). Multivariable linear
regression analysis revealed significant associations between de-
creased eGFR and higher von Willebrand factor antigen and factor
VIl activity in DT2 patients and CKD.

Conclusions: Our data demonstrated that patients with type 2 di-
abetes mellitus and CKD are more prone to develop hypercoagu-
lation state, thereby indicating that activation of coagulation with
a reduced fibrinolytic activity may contribute to the increased risk
of vascular disease in type 2 diabetic patients. Therefore, routine
examinations of coagulation and fibrinolysis parameters are im-
portant to assess coagulation impairment in DT2 in order to pre-
vent thromboembolic cardiovascular disease in type 2 diabetes
mellitus and chronic kidney disease.

Keyword: Diabetes Type 2, Chronic Kidney Disease, Coagulation,
Fibrinolysis
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The prognostic value of mean platelet
volume in venous thromboembolism

Atika Budhy Setyani*', Muhamad Fajri Addai’, Jonathan Hasian
Haposan’

" Emergency Department, Cempaka Putih General Hospital, Jakarta, Indonesia
* Emergency Departrent, Johar Baru Primary Health Care, Jakarta, Indonesia

* Department of Epidemiology, University of Pittsburgh, USA

Background: Platelet has been known as an important factor of
a cascade of coagulation and hemostasis. Increasing of platelet
activity, shown as more platelet adhesion and aggregation, can
be presented by increasing its size and yield to a higher vascular
thrombotic event. Recent studies revealed that mean platelet
volume (MPV), the inexpensive and accurate measurement of
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platelet size obtained from routine hematologic examination, was
strongly associated with cardiovascular events comprising stroke
and myocardial infraction. However, there was limited evidence
considering the promising benefit of MPV to predict venous
thromboembolism (VTE). Therefore, the more robust evidence re-
mains to be elucidated. The objective of this study was to analyze
the association of MVP and VTE including deep vein thrombosis
(DVT) and pulmonary embolism (PE).

Methods: We systematically searched major medical databases
(EMBASE, PUBMED, Science Direct, Cochrane, Springer, Scopus,
ProQuest, Clinicaltrial.gov, and Lilacs) for observational study
which investigated the association of MVP and VTE published
until December 2018. The primary outcome was a prediction of
MPV on VTE occurrence involving DVT and PE. The secondary out-
comes were PE-related mortality, and weighted mean difference
(WMD) of MPV value between cases and control. We applied pre-
defined protocol without language restriction based on PRISMA
guideline and used RevMan 5.3 (fixed-effects and random-effects
model based on heterogeneity test) to provide pooled measures
for Risk Ratio (RR), 95% Confidence Interval (95%Cl), and WMD.

Result: We included 21 studies into pool estimation of a me-
ta-analysis involving 2,584 cases and 28,166 controls. A higher
value of MVP has an association with increase risk of VTE com-
pared to lower MPV (Pooled OR 2.62, 95% CI [1.5 - 2.31], p=0.0007,
’=96%). Subgroup analysis showed both risk of DVT (Pooled OR
187, 95% CI [1.42 - 2.47], p<0.00001, I’=62%) and PE (Pooled OR
4.19,95% Cl [1.4 - 12.5], p=001, ’=97%) have a similar significant
association with higher MPV. Mean value of MPV was significantly
different between PE group and control group with WMD 0.84
fl (95% CI [046 — 1.23], p<0.00001, ’=95%). PE-related mortality
group has also significantly higher mean value of MVP in com-
parison to survivor group with WMD 1.16 fL (95% CI [1.03 - 1.29],
p<0.00001, ’=0%). Mean MPV value of DVT group was also signifi-
cantly different with control group (WMD 0.81 fL, 95% Cl [0.53 -
1.09], p<0.00001, >=88%).

Conclusions: Higher MPV value was associated with the occur-
rence of VTE, including DVT, PE, and PE-related mortality. There-
fore, this promising finding of MPV could be useful as simple and
inexpensive measurement, particularly in healthcare of rural area.

Keyword: Mean Platelet Volume, Venous Thromboembolism,
Pulmonary Embolism, Deep Vein Thrombosis
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The prognostic role of red cell distri-
bution width in venous thromboem-
bolism and related mortality

Muhamad Fajri Addai*', Atika Budhy Setyani’, Jonathan Hasian
Haposan’, Amiliana Mardiani Soesanto*

" Emergency Department, Johar Baru Primary Health Care, Jakarta, Indonesia
* Emergency Department, Cempaka Putih General Hospital, Jakarta, Indonesia

* Department of Epidemiology, University of Pittsburgh, USA
“Non-Invasive Diagnostic and Echocardiography Department, Nation-
al Cardiovascular Center of Harapan Kita, Indonesia

Background: Red cell distribution width (RDW) is a measure of red
blood cell size variation and heterogeneity. It is calculated from
routine hematology laboratory examination and traditionally used
to classify the anemia. Recent meta-analyses demonstrated this
low-cost and simple measurement could be strong a indepen-
dent predictor of morbidity and mortality in coronary artery dis-
ease, chronic heart failure, and atrial fibrillation. Nevertheless, there
is no meta-analysis evaluating the role of RDW in prediction of the
occurrence of venous thromboembolism (VTE), the third most
common cardiovascular disease, and related mortality. This study
aimed to investigate the association of RDW and VTE including
deep vein thrombosis (DVT) and pulmonary embolism (PE) and
related mortality.

Methods: Major medical databases (EMBASE, PUBMED, Science
Direct, Cochrane, Springer, Scopus, ProQuest, and Lilacs) were
systematically searched for observational study which assessed
the association of RDW and VTE published until December 2018.
The primary endpoints were RDW prediction of VTE incidence
comprising DVT and PE. Secondary end points were short-term,
long-term mortality after PE, and weighted mean difference
(WMD) of RDW value between cases and control. The databases
were searched with predefined protocol without language re-
striction based on PRISMA guideline. The analysis was performed
in RevMan 5.3 (fixed-effects and random-effects model based on
heterogeneity test) to provide pooled measures for Risk Ratio (RR),
95% Confidence Interval (95%Cl), and WMD.

Result: Twenty one studies were enrolled including 6,646 cases
and 58,617 controls. Higher RDW was indicated as independent
predictors for VTE compared to lower RDW (Pooled RR 1.82, 95%
Cl [143 - 2.31], p<0.00001, *=89%). Risk of DVT and PE was also
significantly increased with higher RDW in comparison to lower
RDW with pooled RR 152 (95% CI [1.36 — 1.7], p<0.00001, ’=54%)
and pooled RR 2.05 (95% Cl [1.29 - 3.26], p=0.002, ’=92%), respec-
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tively. There was also an association between higher RDW and risk
of mortality after PE episode with pooled RR 1.31 (95% CI [1.11
~1.54], p=0.001, ’=66%). Subgroup analysis showed that both
short (30-day) and long-term (>1 year) mortality were significantly
associated with higher RDW (pooled RR 1.79 (95% CI [1.02 - 3.13],
p=0.04, I’=54%) and pooled RR 1.15 (95% CI [1.01 - 1.3], p=0.03,
’=18%), respectively). In comparison with lower RDW, higher RDW
was also revealed a significant association with unprovoked VTE
(Pooled RR 2.18 (95% CI [1.13 - 4.19], p=0.02, ’=79%). VTE-group
had a higher mean of RDW compared to control with WMD of
RDW 1.13% (95% CI [0.72 - 1.54], p<0.00001, ’=93%). Subgroup
analysis showed WMD of RDW between PE-group and control was
0.99% (95% C1 [0.67 - 1.31], p<0.00001, ’=32%) and between DVT-
group and control was 1.28% (95% Cl [0.49 - 2.08], p<0.00001,
’=87%). Among PE patients, PE-related mortality group had also
higher mean of RDW in comparison to survivor group with WMD
of RDW 2.04% (95% Cl [1.54 — 2.55], p<0.00001, ’=69%).

Conclusions: Higher RDW value was associated with the occur-
rence of VTE, including DVT, PE, unprovoked VTE, and PE-related
mortality. Therefore, the use of the potential role of RDW should
be emphasized since it is low-cost and simple to obtain, even in
the low-resource setting.

Keyword: Red Cell Distribution Width, Venous Thromboembolism,
Deep Vein Thrombosis, Pulmonary Embolism
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Long-term expansion of Gata1'"
Meg-erythroid cells increased cell
division while maintained differentia-
tion potential

Funju Shin"”, Daseul Kim', Jong-Gwan Jeong', Haiyoung Jung',
Suk-Ran Yoon', Tae-Don Kim', In-Pyo Choi', Ji-Yoon Noh '

" Immunotherapy Convergence Research Center, Korea Research
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? College of Pharmacy, Chungnam National University, Daejeon, Korea

Background: GATAT is a key hematopoietic transcription factor
that promotes meg-erythroid progenitors (MEP) to generate
megakaryocytes or erythroid cells. It has been shown that murine
cell lines with knockout or knockdown of GATAT, GTME or GTME2
cells respectively, represent MEP-like cells and expand while
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thrombopoietin (Tpo) maintained. Specifically, GTME2 cells can be
differentiated to functional megakaryocytes and platelets by phys-
iological level of GATAT restoration. Therefore, it is suggested to be
a proof-of-principle for development of physiologically relevant
MEP cell lines as well as a good model to study hematopoiesis.

Previous studies using the GATATlow mice model (GATA-1.05/X)
represented increased incidence of myelodysplastic syndrome (MDS)
and leukemogenesis. Interestingly, myeloproliferative disorder was
more obvious when GATAT gene expression is at approximately 5%,
as opposed to when GATAT is knockout. The authors indicated that
this is because accumulation of hematopoietic precursors with low
level of GATAT could be highly related to disease progression, how-
ever, cells undergo apoptosis with no GATAT expression. Recently,
we found that the rate of cell replication was accelerated after certain
days (ie. 100 days) of GATATlow GTME2 cells expansion. The mech-
anisms of GATA1 regulation during hematopoiesis are required to
understand this phenotype and this study will be applicable to many
GATAT-related human blood disorders.

Methods: The TRE-GATAT shRNA expressing mESCs and GTME2 cells
were kindly provided from the Children’s hospital of Philadelphia.
G1ME2 cells are generated and maintained in serum free differenti-
ation media with 0.5 mg/mL doxycycline (dox), 100 ng/mL murine
stem cell factor (mScf), 20 ng/mL mTpo. Cells were replenished with
fresh media every 2-3 days in 3-5 x 105 cells/mL concentration. When
differentiation to megakaryocyte or erythroid cells, dox was washed
and resuspended in the same media but dox.

Result: Long-term expanded GTME2 cells with dox (> 90 days; late)
showed faster replication than short-term cultured GTME2 cells with
dox (< 50 days; early). The PI staining results also indicated that the
late GTME2 culture consist of more cells with S phase. Interestingly,
GTME2 cells gradually lose the MEP marker, CD41 with subtle increase
of myeloid cell marker, CD11b, presumably due to low expression of
GATA1 in CD41+ cells. Notably, late GIME2 cells could differentiate
to comparable mature megakaryocytes and produce proplatelets
by dox removal, suggesting that this cell system is a good model for
immortalized platelet precursors.

Conclusions: The GTME2 cells can be used to study molecular
mechanism of GATAT regulation. Longer period of culture with
low level of GATAT in MEP-like cells represented accelerated pro-
liferation, higher viability, similar or mildly delayed differentiation
potential compared to short-term expanded GTME2 cells. These
results recapitulate the previous findings from GATATlow mice
model, suggesting that the molecular mechanism of progression
of MDS can be further studied in vitro. Importantly, our recent re-
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sults showed that GTME2 cell system is indeed a good model for
MEP cell line establishment, which further proposes the develop-
ment of platelet cell therapeutics in vitro.

Keyword: Thioredoxin-Interacting Protein, Megakaryopoiesis,
Platelets, Thrombopoiesis
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Analysis of genetic factors in Korean
adult patients with atypical hemolytic
uremic syndrome
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Background: Atypical hemolytic uremic syndrome (aHUS) is a
rare syndrome characterized by microangiopathic hemolytic ane-
mia, thrombocytopenia, and acute kidney injury. Recent reports
showed that inherited genetic defects are related with the disease
and prognosis. Herein, we investigated the molecular profile of
adult Korean aHUS patients.

Methods: The study subjects were 768 patients diagnosed with
thrombotic microangiopathy (TMA) from 2012 to 2017. The diagnosis
of aHUS was clinically made according to the recent guidelines which
exclude TMA patients having ADAMTS13 activity <10%, STEC-HUS,
and secondary etiology of TMA. Molecular genetic workup includ-
ed the initial screening of hotspot mutations in CFH and C3 genes
by RFLP tests in all patients. Among mutation-negative patients by
RFLP, 36 patients with a high index of suspicion were selected for
whole exome sequencing (WES). For in silico analysis of variants, SIFT,
PolyPhen-2 and MutationTaster were used. Variants were confirmed
by using Sanger sequencing, and were classified based on the 2015
ACMG standards and guidelines.

Result: In the cohort, total 31 mutant alleles were found in 25
patients with aHUS (10 patients by the RFLP. screening and 15
patients by WES). Mutated genes were CFH (9/31, 29%), C3 (7/31,
22.6%), THBD (5/31, 16.1%), PLG (3/31, 9.7%), CFHR2 (2/31, 6.5%),
CFHR4 (2/31, 6.5%), CFHRS (2/31, 6.5%), and C4BPA (1/31, 3.2%).
Five patients (20%; 5/25) had more than two mutant alleles. R425C
and S562L of C3 and D486Y of THBD were recurrently identified
variants of uncertain significance (VUS), with higher frequencies in
our aHUS cohort than in the general Korean population. A patient
had a pathogenic variant in the C4BPA gene, which is the first case
in the literature.

Conclusions: This is the largest epidemiologic study on the ge-
netic etiology in Korean adult patients with aHUS. Further studies
are required to delineate the clinical implications of these genetic
variants in Korean population.

Keyword: Atypical HUS, Epidemiology, Whole Exome Sequencing,
Ethnicity
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Background: Hereditary platelet function disorders (PFDs) are a
genetically heterogeneous group of disorders. Among them, PFD
from RASGRP2 mutations is an autosomal recessive disorder and
is rare with less than 20 families reported in the literature. Here, we
report a Korean family with PFD from RASGRP2 mutations identi-
fied by whole exome sequencing (WES).

Methods: The proband was 41-year-old pregnant woman with
a history of bleeding diathesis. Her platelet count, PT and aPTT
was within normal ranges. Rapid platelet function test by PFA-100
showed significantly prolonged closure times (collagen/epi >300s
and collagen/ADP 141s). Platelet aggregation test showed mark-
edly decreased aggregation response to ADP and epinephrine,
and relatively preserved response to ristocetin. The expression of
glycoprotein lib/llla on platelets were not decreased on flow cyto-
metric analysis. For genetic analysis, WES was done and >70 genes
associated with platelet disorders were screened with priority.
The variants were classified based on the 2015 ACMG guideline.
ClinVar, Human Gene Mutation Database, and in silico analysis
including polyphen2 and SIFT were used. All potential pathogenic
variants were confirmed by Sanger sequencing.

Result: WES data revealed two heterozygous variants in the
RASGRP2 gene (c659G>A [R220Q] and c.1142C>T [S381F]). S381F
was a previously reported variant in a patient with PFD. R220Q
was a novel variant and was predicted as damaging by in silico
analyses. Family study showed R220Q and S381F were inherited
from her father and mother, respectively. She was diagnosed as
having hereditary PFD from RASGRP2 mutations. RASGRP2 codes
for the protein CalDAG-GEFI, a guanine nucleotide exchange fac-
tor for the small GTPase Rap1proteins, which are signaling proteins
critical to the inside-out activation of alphallbbeta3 of platelets.
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Mutation in the gene cause PFD with similar presentation with
Glanzmann thrombasthenia. After 39 weeks of pregnancy, she
delivered a healthy baby by cesarean section uneventfully. During
the operation, 2 units of single donor platelets were transfused to
control bleeding.

Conclusions: We herein reported a rare PFD from RASGRP2 muta-
tions identified by WES. In patients suspected to have Glanzmann
thrombasthenia, the possibility of PFD form RASGRP2 mutations
needs to be considered.

Keyword: Platelet, RASGRP2, Whole Exome Sequencing
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Cryopreservation of peripheral blood
stem cell using mechanical freezers :
Initial experience from an Indian ter-
tiary care hospital
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Background: Cell therapies based on hematopoietic stem cells
(HSCs) have become the standard of care for a large number of
clinical indications, and the number of patients and disorders
being treated using HSCs continue to grow. Here, we report an
analysis of first 10 cryopreservation of peripheral-blood stem-cell
(PBSC) at our center in terms of CD 34+ viability and cell engraft-
ments in those patients.

Methods: Peripheral blood stem cells (PBSCs) were collected from
auotologus donors using P1YA kits on Com.tec (Fresenius kabi).
A solution made up of 10% DMSO, 20% human serum albumin
(HSA) with 6% HES was used for cryopreservation of cells. Whole
procedure was done under fully aseptic technique using laminar
air flow. A mechanical freezer (Thermo Scientific) was used to
store stem cells at -800 Celsius.

Result: All 10 patients were posted for re-transplant (2nd /3rd) and
heavily pre treated with chemotherapy. Average time duration
of storage for cryopreserved stem cells was 27 days (range 10 to
56 days). The initial yield of the products before cryopreservation
ranged from 3 X 106 to 10.2 X 106 per Kg of the patient (mean
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dose 7.85 X 106 per Kg) which decrease to a mean of 5.85 X 106
per Kg post thawing of frozen stem cells. Stem cells viability after
thawing ranged from 77 percent to 90 percent of total CD 34+
cells. All the patients had neutrophil and platelet engraftment
before they were discharged. Days taken for engraftment of neu-
trophil ranged from 10 to 15 days (mean 11.5 days) whereas for
platelets, it ranged from 14 to 43 days (mean 23.5 days)

Conclusions: Peripheral blood stem cells can be cryopreserved
using a solution of 10% DMSO, 20% albumin with 6% HES up till
8 weeks without significant decrease in number and viability of
CD34+ cells.

Keyword: Stem cell, Cryopreseravation, Harvesting
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Modified post-transplant cyclophos-
phamide allogeneic HSCT combined
with decitabine-based reduction, bu-
sulfan and melphalan conditioning
regimen in children with juvenile my-
elomonocytic leukemia

Xiaodong Shi, Yan Yue*
Hematology and Oncology, Capital Institute of Pediatric, China

Background: Hematopoietic stem cell transplantation (HSCT) is
curative option for most of juvenile myelomonocytic leukemia
(JMML). This disease is a particular responsiveness to epigenetic
therapy such as decitabine. An emerging concept with intriguing
potential is the combination of hypomethylating therapy and
HSCT. Post-transplant cyclophosphamide (PT/Cy) is an effective
method to control the occurrence of GVHD.

Methods: Between March 2015 to March 2018, 6 patients diag-
nosed as JMML without suitable donors, subsequently received
decitabine of 20 mg/m2 for five days (Day -14 to -11) followed by
cytarabine of 2 g/m2/d for 3 days (Day -12 to -10), idarubicin of
8 mg/m2/d for 3 days (Day -12 to -10), and G-CSF 5ug/kg/d for 4
days (Day -13 to -10) and followed by myeloablative conditioning
regimen (MAC) consisted with thymoglobulin (2.5 mg/kg/day)
administered for 3 days (Day -9 to -7), Bu (4 mg/kg/d for 4 days)
on days -6, -5, -4, -3, and Melphalan (90 mg/m2 /d for 2 days) was
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performed on days -3 and -2. Post-transplant cyclophosphamide
(50 mg/kg/d) on day +3, +4 was given as GVHD prophylaxis.

Result: With a median 2.5 years follow-up (range 0.5-3.8), all pa-
tients received complete remission and with full donor chimerism.
Only one patient developed acute GVHD (grade I-Il), no patient
developed acute GVHD (grade llI-V) and chronic GVHD, and rapid
immune reconstitution was observed.

Conclusions: Modified PT/Cy conditioning regimen combined
with decitabine and followed by bulsufan and melphalan based
MAC provided a novel method for JMML patients.

Keyword: Haploidentical Transplantation, Post-Transplant
Cyclophosphamide, JMML, Decitabine
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The correlation and predictive value
of immature platelet fraction to plas-
ma platelet recovery in patients re-
ceiving autoSCT

Siew Lian Chong*', Kian Boon Law’, Kian Meng Chang’
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Background: Engraftment is a critical milestone of the hemato-
poietic stem cell transplantation process. The immature platelet
fraction (IPF) are considered early indicators of bone marrow re-
covery. The objective of this study was to assess this parameter as
predictors of autologous stem cell transplantation.

Methods: The cross-sectional study was conducted at Ampang
Hospital from June 2016 to December 2016, and included 23 au-
tologous transplant patients with various hematologic malignan-
cies. The results of post-transplant IPF and PLT were traced from
the hematology laboratory, and validated by a hematologist be-
fore analysis. The role of IPF towards post-transplant PLT recovery
was investigated by using parameters such as transient increase
in IPF (%), time to transient increase in IPF (days), and 7 days mean
IPF (%), towards PLT engraftment (days), lowest PLT, time to lowest
PLT (days), PLT recovery (%), and PLT recovery time (days) from
transplant day and lowest PLT. The degree of correlation was de-
termined based on the Cohen's convention (1988). Patients with
incomplete results (more than 50% missing data) were excluded
from the analysis.

Result: The median age of the cohort was 37 years, ranging from
18 to 67 years. The conditioning regimens used for autologous
transplant included BEAM (69.6%), high dose melphalan (21.7%)
and Bu/TT/Cy (8.7%). The mean day for PLT engraftment was 114,
ranging from 10.7 - 12.0 days after autologous transplantation.
The cohort presented a mean value of 5.43% for transient increase
in IPF, 4.7 days for time to transient increase in IPF, and 3.67% for 7
days IPF. The mean values in relation to PLT recovery were 14.40 x
109/L for lowest PLT, 5.3 days for time to lowest PLT, 225% for PLT
recovery, and 6.9 days for PLT recovery time from transplant day
and 1.7 days for PLT recovery time from lowest PLT. Statistically
significant and positive correlations were found in the transient
increase in IPF towards the PLT recovery time from the lowest
PLT achieved in transplant patients (r = 06141, p = 0.0114); in the
transient increase in IPF towards the PLT recovery time from trans-
plant day (r = 0.6028, p = 0.0135); in post-transplant 7 days mean
IPF towards the PLT recovery time from the lowest PLT achieved in
transplant patients (r = 0.7450, p = 0.0014). A negative correlation
was found in the time to the transient increase in IPF towards the
PLT recovery time from the lowest PLT (r = -0.5245, p = 0.0370). The
degree of the above correlations were considered strong (1| > 0.5).

Conclusions: The generation and release of IPF, as part of hema-
topoietic activity seemed to be predictive and correlated with the
PLT recovery time. A transient increase in the IPF preceded the PLT
recovery by approximately 2 days and may be used to predict PLT
recovery in patients receiving autologous transplantation. The lon-
gest time to have a transient increase in the IPF, the shortest time
required for PLT to bounced back from its lowest level.

Keyword: Immature Platelet Fraction, IPF, Plasma Platelet, Platelet
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Background: Hepatic veno-occlusive disease/sinusoidal obstruc-
tion syndrome (VOD/SOS) is a potentially life-threatening complica-
tion of hematopoietic stem cell transplant (HSCT) or nontransplant
chemotherapy. VOD/SOS with multi-organ dysfunction (MOD; eg,
renal or pulmonary dysfunction) may be associated with >80%
mortality post-HSCT if left untreated. Defibrotide (DF) is approved
to treat severe hepatic VOD/SOS post-HSCT in patients aged >1
month in the European Union and to treat hepatic VOD/SOS with
renal or pulmonary dysfunction post-HSCT in the US and Canada.
The European Society for Blood and Marrow Transplantation en-
courages prompt diagnosis of YOD/SOS, when it may be the most
amenable to treatment with DF. Prior to US approval, DF was avail-
able through an international compassionate-use program (CUP;
1998-2009) and an expanded-access protocol (T-IND; 2007-2016).

Methods: For this post hoc analysis, data from the CUP and T-IND
were pooled to investigate whether time to DF treatment initia-
tion after VOD/SOS diagnosis had an impact on Day +100 survival.
In the CUP (N=710) and T-IND (N=1137), VOD/SOS was diagnosed
by Baltimore or modified Seattle criteria or biopsy (CUP enrollment
also included hemodynamic, ultrasound, or histologic evidence of
VOD/S0S). Both studies included patients with and without MOD.
Adults (=18 years) with VOD/SOS post-HSCT who received DF 25
mg/kg/day dosage were pooled (CUP, n=125; T-IND, n=412). The
analyses examined (1) initiation of DF treatment before/after Days
1,2,3,4,7,and 14 post-diagnosis (Fisher's exact test) and (2) start-
ing DF treatment on a particular day post-diagnosis: 0, 1, 2, 3,4, 5,
6, 7,814, and >15 (Cochran-Armitage test for trend). Causes of
delay were not assessed.
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Result: Of 534 pooled adults (aged >18) receiving 25 mg/kg/day
and having reported timing data (3 patients did not have time
to dosing), 300 (56%) had MOD. DF was initiated by Day 1in 273
(51%) patients. In the analysis of DF initiation before or after Days
1,2,3,4,7,and 14, earlier treatment initiation showed numerically
higher survival rates for all cut points. Cochran-Armitage test for
trend in the overall group suggested that Day +100 survival was
higher with earlier treatment initiation post-diagnosis (Table).
Adverse events (AEs) were not pooled, as AEs in the CUP were
only consistently reported for certain events. Treatment-related
AEs in >2% of patients in the T-IND (n=412) were gastrointestinal
hemorrhage, 3.6%; epistaxis, 3.4%; and hematuria, pulmonary
hemorrhage, and hypotension, 2.2%, and in the CUP (n=125), gas-
trointestinal hemorrhage, 2.4%.

Conclusions: The results from this pooled post hoc analysis of post-
HSCT adults aged 18 or older suggest that earlier DF treatment
initiation after VOD/SOS diagnosis may improve Day +100 survival
outcomes, although no specific day post-diagnosis provides a clini-
cally meaningful cutoff for better outcome. The results are consistent
with studies showing higher efficacy with earlier DF treatment and
support further evaluation of the adult HSCT population. The safety
profile for these patients was consistent with other DF VOD/SOS stud-
ies in adults. Support: Jazz Pharmaceuticals.

Table. Survival at Day +100 Post-HSCT by Days to Initiation of Defibrotide

0 146 (27.3) 79 (54.1)
1 127 (23.8) 64 (50.4)
2 70(13.1) 35 (50.0)
3 44 (8.2) 12 (27.3)
4 32 (6.0) 13 (40.6)
5 27 (5.1) 13 (48.1)
6 15 (2.8) 6 (40.0)
7 10 (1.9) 3(30.0)
8-14 38 (7.1) 16 (42.1)
215 25 (4.7) 9(36.0)
Nominal P .011

214 patients with negative time to dosing adjusted to 0.
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Initial evaluation of the efficacy of
autologous stem cell transplantation
in non-Hodgkin lymphoma at HCMC
Blood Transfusion Hematology Hospital

Nam Duy Hoang*, Thu Hanh Nguyen, Phu Duc Vinh Huynh,
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Hematology, Vietnam

Background: Non-Hodgkin lymphoma(NHL) is a common cancer
of lymph nodes. In addition of chemotherapy, autologous stem
cell transplantation could be a therapeutic choice for high-risk or
relapsed/refractory patients. The main aim of this study is to initial-
ly evaluate efficacy and safety of autologous stem cell transplanta-
tion in NHL at HCMC Blood Transfusion Hematology Hospital.

Methods: Retrospective case series study from Jan 2011 to Jan
2018. Twenty four NHL patients with autologous stem cell trans-
plantation were analyzed. Five conditioning regimens were used,
including BEAM, BEAC, BeEAM, BuCyE and R-LEED. We evaluated
pre- and post-transplant responses according to standardized cri-
teria for NHL, including clinical examination and positron emission
tomography (PET) scan. Progression-free survival (PFS) and overal
survival (OS) were presented using Kaplan-Meier survival analysis

Result: Median age was 42.5 years. High proportion of patients were
diagnosed as diffuse large B cell lymphoma and in the intermedi-
ate-high or high risk group according to IPI scores. Eighteen of 24
(75%) patients received upfront autologous stem cell transplantation
as a consolidation therapy. Median recovery time of neutrophils was 9
days and platelets was 13 days. Grade 3 or 4 hematologic toxicities oc-
curred in most of patients. Diarrhea, mucositis and febrile neutropenia
were the most common non-hematologic toxicities. Overall survival
(OS) and progression-free survival (PFS) at 2 years was 83.3% and
58.5%, respectively. Transplant-related mortality was 5.8%. The median
rates of overall survival were similar in the groups of conditioning regi-
mens. However, we considered that PFS was significantly lower in the
BuCyE regimen group

Conclusions: Our report shows high efficacy and safety of autolo-
gous stem cell transplantation in high-risk NHL. BeEAM may be a
good alternative conditioning regimen when BCNU has not been
available in Vietnam

Keyword: Non-Hodgkin Lymphoma, Autologous, Stem Cell Transplantation

2019 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & 60" ANNUAL MEETING

PP-161
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Background: Bacterial and fungal infection are the major threat
to hematopoietic stem cell transplantation (HSCT) patients and is
one of the main causes that contribute to the increased complica-
tion and mortality. The aim of this study is to investigate the char-
acteristics of bacterial and fungal infection and isolated pathogens
in hematopoietic stem cell transplantation at our institution.

Methods: This study is retrospective descriptions of 113 hemato-
poietic transplantation recipients from 1/2015 to 3/2018 at HCMC
Blood Transfusion and Hematology Hospital, both autologous and
allogeneic HSCT. We collected and analyzed the data about con-
ditioning regimens, number of infection episodes, the date when
infection occured, isolated pathogens and antibiotic / antifungal
susceptibility ... within first 100 days after transplant.

Result: The median age at the time of transplantation was 44 (range,
4-66). There were 64 autologous (56.6%) and 49 allogeneic (43.4%)
patients. The most common indication for HSCT was hematologic
malignancies such as multiple myeloma (31.9%), acute myeloid
leukemia (24.8%), non-Hodgkin Lymphoma (17.7%). There were 20
patients receiving nonmyeloablative HSCT. 108/113 patients (95.5%)
were infection following HSCT with 166 infection episodes. Most
infections occurred during the neutropenic period. About one-third
of patients had two or more infection episodes. There were 17 pa-
tients with positive blood culture, including 3 fungal and 14 bacterial
bloodstream infections. 26 infection episodes (15.6%) had isolated
pathogen. Gram-negative bloodstream infection was more frequent
than Gram-positive (50.4% vs 34.5%). On the other hand, the rate of
fungal bloodstream infection was 15.3%. We considered that 50% of
Gram-negative bacteria were resistant to Carbapenem and Amikacin.
Gram-positive pathogens were still sensitive to both Vancomycin
and Teicoplanin. The rate of Amphotericin B susceptibility in fungal
infection was 75%. Transplant-related mortality (TRM) at day 100 after
transplantation was 4%.
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Conclusions: The incidence of bloodstream infection was still
high, especially during neutropenia. These results will help guide
initial antibiotic treatment and develop strategies to prevent bac-
terial and fungal infection in the future.

Keyword: Infection, Stem Cell Transplantation, Sepsis
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Recovery of specific subsets of NK and
T cells highly associated with GVHD
after haploidentical stem cell trans-
plantation in acute leukemia
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Background: In the allogeneic hematopoietic stem cell transplan-
tation, recent studies showed that T cell and natural killer (NK) cells
recovery are implicated in the graft-versus-host disease (GVHD)
and graft versus leukemia (GVL) effects. However, the significance
of specific subsets of NK and T cell recovery in relation to trans-
plantation outcomes remains to be elucidated in the haploidenti-
cal stem cell transplantation (haplo-HSCT).

Methods: Clinical data of patients with acute leukemia (n = 50)
who underwent their first haplo-HSCT between 2009 and 2018
were analyzed. Peripheral blood mononuclear cells obtained from
30 patients were examined by multiparametric flow cytometric
analysis. PD-1 and Tim-3 expression were examined in CD4+
and CD8+ T-cells and NK cell receptor (NKG2D, NKG2A, NKG2C,
DNAMT1 and NKp46) expression were analyzed in NK cells, respec-
tively, at the 3 determined times (prior to conditioning therapy,
day 30 and day 90 after haplo-HSCT).

Result: Median age at haplo-HSCT was 38 years (range, 21-62)
and median follow-up duration was 34.8 months. Myeloablative
conditioning was used for 14% and reduced intensity regimen for
86% of patients. GVHD prophylaxis was based on post-transplant
cyclophosphamide for 7 (14%) or on anti-thymocyte-globulin for
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41 (82%). Incidence of grade II-V acute GVHD was 44% and chron-
ic GVHD was 48%. In multivariate analysis, early CMV replication
(P=0.017), chronic GYHD (P = 0.013) and dose of infused T cells >
32 x 1018 /kg (P = 0.016) were significantly associated with lower
3-year cumulative incidence of relapse after haplo-HSCT. Longitu-
dinal analysis of immune reconstitution after haplo-HSCT showed
that the incidence of acute GVHD was associated with a delayed
expansion of the NK cell population and incidence of chronic
GVHD was associated with the extent of CD4+ T cell reconsti-
tution. The incidence of acute GVHD was significantly higher in
patients with lower (<30cells/ul) counts of CD56bright CD16neg
cell at day+30 (100% vs 50%, P = 0.026), particularly in NKG2A-pos-
itive NK cell subsets (P = 0.005). The high dose of infused T cells
was associated with the increased expansion of CD4+PD-1-T cells
(P=0031 at day 30 and P = 0017 at day 90). Of note, the incidence
of chronic GVHD was significantly higher in patients with higher
(>140cells/ul) counts of CD4+PD-1-T cell at day 30 (100% vs 38.8%,
P =0.008). Among CD4+ T cell, PD-1-/PD-1+ ratio over than 4.5 was
significantly associated with increased chronic GVHD (P = 0.005).

Conclusions: Our findings suggest that the higher CD56brightCD-
16neg NK cell count at day 30 after haplo-HSCT was significantly
associated with decreased incidence of acute GVHD. High dose
of infused T cells was associated with increased reconstitution of
CD4+ PD-1-T cells and high CD4+ T cell counts, particularly in
PD-1- subset, are associated with increased incidence of chronic
GVHD. These findings should be further validated for elucidating
the roles of these immune effectors cells in the development of
GVHD and GVL effect in haplo-HSCT for acute leukemia.

Keyword: NK/T Cell Subset, GVHD, Haplo-HSCT
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Autologous hematopoietic stem cell
transplantation in acute myeloid leu-
kaemia: Long-term outcome
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Sharifah Shahnaz Syed Abdul Kadir', Law Kian Boon’

' Department of Heratology, Hospital Ampang, Malaysia
? Clinical Research Centre, Hospital Ampang, Malaysia

Background: Autologous Hematopoietic Stem Cell Transplanta-
tion (AutoSCT) for Acute Myeloid Leukaemia (AML) is increasing
becoming a viable option for an increasing number of patients
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due to limited availability of matched sibling or unrelated donor
for Allogeneic Hematopoietic Stem Cell Transplantation (AlloSCT).
We examined the relevant long-term outcomes in our local pa-
tient cohort.

Methods: We retrospectively reviewed the data for all AutoSCT
done for AML in our centre over a 17-years period between 1st
January 2001 until 31st Dec 2017 from our electronic record. Pa-
tients with Acute Promyelocytic Leukaemia (APML) were excluded
from this analysis. Patients were further stratified based on the
number of high risk features present; not achieving complete re-
mission (CR) following induction chemotherapy, high presenting
total white cell count (WBC > 100 x 106/ml, adverse cytogenetics
(example: complex cytogenetics) and adverse molecular muta-
tions (example: FLT3-ITD & MLL gene arrangement). Outcome
data including mortality (Overall survival (OS) and non-relapse
mortality (NRM)) and morbidity (leukaemia free survival (LFS))
were recorded and analysed.

Result: A total of 64 patients were identified. Median age at diag-
nosis is 34-years old. The cohort comprised of 34 males and 30 fe-
males. The overall median OS and median LFS is 3.9 years and 2.2
years respectively. The NRM is 1.6% (1/64). There was no difference
in the median OS and median LFS for the patients achieving CR
following induction chemotherapy and those not in CR following
induction chemotherapy; 4.4 years versus 3.9 years (Log-rank,
p=0.9) and 3.4 years versus 2.1 years (Log-rank, p=0.9) respectively.
The median OS were statistically significant for patients with zero
versus one and two and more high risk features present; 10.2 years
versus 3.7 years versus 2.2 years (Log-rank, p=0.4) respectively.
However, the median LFS were not statistically significant for these
three patient cohorts; 3.6 years versus 1.9 years versus 1.4 years
(Log-rank, p=0.7) respectively.

Conclusions: In our patient cohort, AutoSCT appeared to be a
feasible option for patents with AML without matched sibling or
unrelated donor available.

Keyword: Acute Myeloid Leukaemia, Autologous Hematopoietic
Stem Cell Transplantation
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Impact of CMV prophylaxis on rates
of rehospitalization in adult CMV se-
ropositive allogeneic HSCT recipients:
Experience from the letermovir phase
3 clinical trial

Shahrul Mt-Isa*, Hong Wan, Cyrus Badshah, Valerie Teal, Randi
Leavitt, Jonathan Schelfhout, Eungeol Sim

Merck & Co,, Kenilworth, NJ, USA

Background: In a Phase Ill randomized, double-blind, place-
bo-controlled study of CMV-seropositive post-HSCT recipients,
letermovir prophylaxis significantly reduced the incidence of clini-
cally significant CMV infection through week 24. The objectives of
this analysis was to assess the impact of CMV prophylaxis on rates
of rehospitalization in adult CMV seropositive allogeneic HSCT
recipients from the letermovir phase 3 clinical trial

Methods: Rehospitalization was recorded as an exploratory end-
point in the clinical trial at end of treatment(Week14), time of
primary endpoint(Week24) and through an extended follow-up
period(Week48). CMV-related rehospitalization was assessed in the
trial. Prespecified analyses describe the observed rates of rehospi-
talization for the letermovir and placebo groups at the specified
times. Fine-Gray cumulative incidence function(CIF) regression
models were used to explore the rate of all-cause, and CMV-related
rehospitalization accounting for the competing risk of mortality.
A multiple linear regression model was used to describe the cu-
mulative length of stay(LOS) for all-cause rehospitalizations that
occurred through Week48 (excluding time of initial transplant stay).

Result: Observed rates of all-cause rehospitalization were lower
for the letermovir group compared to placebo at end of treat-
ment(36.6%vs.47.6%), time of primary endpoint(48.6%vs.55.3%),
and through extended follow-up(55.7%vs.60.6%). The CIF regres-
sion model demonstrated rates of all-cause rehospitalization
were significantly lower through Week 14(HR=0.72,0=0.021) but
did not reach significance at Week24 (HR=0.81;0=0.109) or Week
48(HR=0.84;p=0.173); and CMV-related rehospitalizations were
significantly reduced at Week 14(0.6%vs.7.1%;HR=0.09;0=0.001),
Week 24(2.8%vs.7.6%;HR= 0.36;p=0.015), and Week 48(3.1%
v5.8.89%;HR=0.34;p=0.007). The adjusted mean cumulative LOS was
shorter for letermovir than placebo but did not reach statistical
significance(3.1 fewer days p=0.333).
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Conclusions: Letermovir was shown to significantly reduce the
rate of clinically significant CMV infection in a placebo-controlled
randomized clinical trial. These analyses suggest that there is also
a reduction in the rate and cumulative days of rehospitalization.
This trial was not sufficiently powered to detect differences in this
exploratory endpoint. Nonetheless, these data provide valuable
insights into the economic burden of CMV. Real world data and
findings from future clinical trials are needed to better understand
the nature of the association between CMV and rehospitalizations.

Keyword: Cmv Infection, Hematopoietic Stem Cell Transplantation,
Cytomegalovirus, Cmv Prophylaxis, HSCT
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Lkb1 modulates regulatory T cell ho-
meostasis during acute GVHD

Xiuhua Su, Erlie Jiang*

Hematopoietic Stem Cell Transplantation Center, Institute of Hematol-
ogy, Chinese Academy of Medical Science and Peking Union Medical
College, Tianjin, China

Background: Acute graft-versus-host disease (@GVHD) is a major
complication after allogeneic hematopoietic stem cell transplan-
tation (allo-HSCT) which has negative impact on the morbidity
and mortality of the patients. Accumulating evidences suggest
that abnormalities of Foxp3+ Regulatory T (Treg) cells contribut-
ed to the pathogenesis of GVHD, but the underlying molecular
mechanisms still remain largely unknown.

Methods: In this study, we enrolled all the 40 patients treated with
allogeneic HSCT at the Institute of Hematology, Chinese Academy
of Medical Sciences between 2016 and 2018, as well as 10 age-
matched healthy adults as control samples. The ratio of Tregs in
PB and BM of healthy controls (HCs) and patients with and without
aGVHD was determined by flow cytometry. The transcription pro-
file between Tregs from patients with or without acute GVHD was
measured, the pathway enrichment analyses were performed by
the Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
database and gene-set enrichment analysis (GSEA). The expression
of Lkb1 at transcript levels and protein levels was measured by re-
al-time PCR and analyzed by the NanoPro1000TM system. A series
of functional assays in vitro were performed to assess the function
and stability of Tregs from patients with and without aGVHD.
Meanwhile, to assume the affect of Lkb1 on GVHD outcome, we
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established a murine transplant model, which recipient Balb/c an-
imals were transplanted with the same amount of mixture made
by BM, CD4+CD25-Tcon cells from C57BL/6 and CD4+ Foxp3 YFP+
Tregs from either Foxp3CrelLkb1f/f or Foxp3Cre mice.

Result: In this study, we demonstrated that BM had decreased fre-
quencies of Tregs, accompanied with a reversed lower ratio of Tregs
frequencies between BM and PB in aGVHD patients. Meanwhile,
the number and function of Tregs in bone marrow also affected
hematopoietic reconstitution. Futhermore, to elucidate these
mechanisms which regulate Tregs homeostasis, we examined the
role of Lkb1 on Tregs in patients with aGVHD and in aGVHD mu-
rine model. Studies demonstrated that Lkb1-deficient Tregs lost
Foxp3 expression and weaken suppressor function during aGVHD.
Transcriptional profiling and pathway analysis revealed that NF-
kB signaling activation and the impairment of a wide spectrum of
immunosuppressive genes in aGVHD Tregs. Further mice experi-
ments suggested that CNS2 methylation might lead to the insta-
bility of Tregs in aGVHD group. Transplantation with marrow grafts
from Foxp3CrelLkb1f/fmice exacerbates GVHD lethality.

Conclusions: These studies indicate that Lkb1 is a critical ho-
meostatic regulator for Tregs during aGVHD. Targeting of Lkb1
therefore represents a novel therapeutic strategy that promote
immune tolerance to mitigates the severity of aGVHD.

Keyword: Acute Graft-Versus-Host Disease, Regulatory T Cells,
Lkb1, Hematopoietic Stem Cell Transplantation
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Phase Il study of imatinib mesylate
and mycophenolate mofetil in chil-
dren with steroid-refractory sclerotic
type chronic graft-versus-host disease
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? Division of Pediatric Hematology/Oncology, Department of Pediat-
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“ Department of Pediatrics, Chonnam National University Hwasun Hos-
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Background: Chronic graft-versus-host disease (cGVHD) is the
most common late complication following allogeneic stem cell
transplantation. There is no standard therapy for those who fail to
respond to steroids, and steroid-refractory cGVHD is associated
with high morbidity. In this study, we evaluated the efficacy and
safety of imatinib mesylate (Gleevec) and mycophenolate mofetil
(MMF) to treat steroid-refractory sclerotic/fibrotic type cGVHD.

Methods: In non-randomized, open-label, single-arm, multi-cen-
ter, prospective phase Il study, we enrolled patients with ste-
roid-refractory sclerotic/fibrotic type cGVHD. Participants were
treated with MMF at a dose of 15-20mg/kg (maximum 1g) bid
and Gleevec at the initial dose of 260 mg/m2/day (maximum
400mg). The primary endpoints was overall (complete and partial)
response rate of steroid-refractory sclerotic/fibrotic cGVHD to
Gleevec plus MMF at 1 year. Secondary endpoints included safety,
quality of life, discontinuation of steroid and overall survival rate.

Result: A total of 13 patients were enrolled between October
2013 and July 2017. The median age was 104 years (range 5.0-
20.1 years). Five of the 13 patients had previously experienced
acute GVHD. The diagnoses were acute lymphoblastic leukemia in
5, acute myeloid leukemia in 3, chronic granulomatous disease in
3, neuroblastoma in 1 and hemophagocytic lymphohistiocytosis
in 1 patient. Nine of the 13 patients achieved partial response (PR),
2 showed stable diseases (SD), and 1 died of pulmonary infection
and progression of chronic lung GVHD. The remaining 1 patient
died of primary disease progression. The overall response rate was
69.2 %. Nine of the 13 patients were able to reduce or discontinue
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steroids. Among 13 patients, 6 patients showed improvements in
Lee cGVHD symptom scale score to assess quality of life. Common
adverse events included grade 1-2 liver enzyme, creatinine eleva-
tions and fever.

Conclusions: Although limited by a small sample size, Gleevec plus
MMF for cGVHD showed promising results with acceptable toxicity.

Keyword: Imatinib Mesylate, Chronic Graft Versus Host Disease,
Mycophenolate Mofetil, Children
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Role of platelet-rich plasma in healing
diabetic and leprosy foot ulcers in re-
source poor setting
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Background: Foot ulcers are a major complication of diabetes
mellitus and leprosy, often leading to amputation. Trophic ulcers
secondary to leprosy pose a great stigma to the patients and re-
main a challenge to the treating dermatologists. The discovery of
Platelet Rich Plasma (PRP) with its favourable role in wound heal-
ing is a boon for the patients. PRP introduces the growth factors
directly into the wound and aids in rapid healing.

Methods: To determine whether autologous PRP promotes the heal-
ing of chronic wounds as compare with conventional therapy Study
among the 32 patients having chronic wound. Participants were
divided in to two groups: a study group in which PRP was used and a
control group receiving standard therapy. After wound bed prepara-
tion, activated PRP was sprayed over the ulcer and occlusive dressings
were applied. Same procedure was repeated every week until com-
plete re-epithelisation or up to six sittings whichever occurred earlier.
Wound assessment was carried out according to the Bates-Jensen
Wound Assessment Tool at weekly for 4 times.

Result: After application of PRP, there was significant improve-
ment in mean wound score and significant percent improvement
in wound score in the study group (p< 0.0001). Complete healing
occurred in all patients in the study group in (mean score and
standard deviation) 36.7+3 days compared with 60.6%3.7 days in
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the control group (p< 0.0001). There were no unwanted side ef-
fects in patients using the PRP in this study.

Conclusions: Both DM and leprosy wound healing time is shorten
as compared with conventional therapy. Neuropathic ulcers in
leprosy represent a therapeutic challenge for clinicians. Chronic ul-
cers affect patient health, emotional state and quality of life, caus-
ing considerable morbidity and mortality in addition to contribut-
ing to significant health care costs. PRP therapy leads to faster rate
of induction of granulation tissue with rapid healing. Healing had
no direct statistical correlation with the size, site and duration of
ulcer, the leprosy spectrum and associated motor deformities. It is
a simple, safe and cost effective in-office procedure, albeit requir-
ing an optimal set-up and expertise. PRP therapy has been grow-
ing as a viable treatment alternative for chronic ulcers in resource
poor setting. However, stronger scientific evidence is required to
support its potential benefit for use in chronic wounds.

Keyword: PRP, Chronic Wound, Resource Poor
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Curative effect and optimal timing of al-
logeneic hematopoietic stem cell trans-
plantation in patients with myelodys-
plastic syndrome of higher risk groups

Qiangian Wang, Mingzhe Han*

Department of Hematopoietic Stem Cell Transplantation, Institute of
Hematology & Blood Disease Hospital, CAMS & PUMC, China

Background: Allogeneic hematopoietic stem cell transplantation
(allo-HSCT) is the only potential curative therapy for myelodys-
plastic syndromes (MDS). To choose the right time to transplant,
reduce the risk of transplantation and achieve the maximum ben-
efit is very important.

Methods: We retrospectively analyzed 135 patients undergoing
allo-HSCT for primary adult MDS or secondary acute myeloid
leukemia (SAML) evolving from MDS of relatively high-risk groups
according to the revised International Prognostic Scoring System
(IPSS-R) between January 2010 and May 2018 in our hospital.
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Result: Among the 135 patients,133 patients were transplanted
successfully. The 3-year overall survival(OS) rate and disease-free
survival (DFS) rate was 76.8%+4.2% and 76.7%+4.3% respective-
ly. The 3-year cumulative relapse rate (RR) and the non-relapse
mortality (NRM) rate was 13.9%+0.1% and 18.4%+0.1% respec-
tively. The incidence of grade II-IV acute graft versus host disease
(@aGVHD) was 25.2%+0.1% and the incidence of grade Ill-V aGVHD
was 15.6%+0.1%. For the patients who survived more than 100
days after allo-HCT, the 2 years cumulative incidence of chronic
graft versus host disease (cGVHD) was 33.4%=0.2%. Univariate
analysis showed that the hematopoietic cell transplantation
comorbidity index complications index (HCI-CT) and grade IlI-
IV aGVHD are the high risk factors for OS(81.2+4.5%vs62.8+10%,
P=0.027 and 81.9+4.4%vs51.1+11.8%, P<0.001). Multivariate anal-
ysis demonstated that the time from diagnosis to transplantation
more than six months and grade Ill-V aGVHD are independent
risk factors for OS(HR=2.578, P=0.02, 95% CI:1.159~5.732 and
HR=1.693, P<0.001, 95% Cl:1.294~2.215). Chemotherapy before
transplantation did not improve OS or DFS for patients with bone
marrow blast cells more than 10% at the time of diagnosis.

Conclusions: Allo-HSCT is an effective treatment for MDS patients of
relatively high-risk groupsHCI-CT >3 is a poor prognostic factors, the
time span from diagnosis to transplantation more than six months
and grade IV aGVHD are independent risk factors. For intermediate
and high risk IPSS-R MDS patients, transplantation before the disease
progression can achieve better prognosis. It's not necessary to do
chemotherapy before transplantation for patients with bone marrow
blast cells more than 10% at the time of diagnosis.

Keyword: Allogeneic Hematopoietic Stem Cell Transplantation,
Myelodysplastic Syndromes, Curative Effect
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Renal parameters and their asso-
ciations with clinical severity score

among adult Sudanese patients with

sickle cell anemia
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Background: Sickle Cell Anemia (SCA) is an autosomal recessive
haemoglobinopathy resulting from a single gene mutation in
beta-globin chain. It is a life threatening and debilitating condition
especially in developing countries. As the global survival of SCA
patients increased due to advances in management, the preva-
lence of chronic complications including Sickle Cell Nephropathy
also increased; so early detection and management of these com-
plications become mandatory. This study aimed to investigate the
estimated Glomerular Filtration Rate (eGFR), proteinuria and serum
uric acid as markers of renal involvement in Sudanese adults with
Sickle Cell Anaemia and the association between these parame-
ters and clinical severity score of sickle cell disease.

Methods: This was a cross-sectional hospital based study included
32 adult Sudanese patients diagnosed with SCA using.... and 23
controls For each participant; Informed consent was obtained, a
structured questionnaire was administered and blood and urine
samples were taken for serum uric acid level, urea, creatinine and
urine for protein/creatinine ratio. Severity score and eGFR was cal-
culated for sickle cell anaemia patients.

Result: Hyper-filtration was manifested in 75% of Sickle cell anae-
mia group. Protein/Creatinine Ratio (PCR) was significantly higher
(P value > 0.001) in sickle cell anaemia group compared to con-
trols. Hyperuricemia was found only in 6.3% of sickle cell group.
There was no association between the severity score and renal
manifestations in the sickle cell anaemia group.

Conclusions: Hyper-filtration and proteinuria were the most
prevalent renal manifestations in SCA group. Further studies are
recommended to determine the predictors of renal complications
and early management of them.

Keyword: Sickle Cell Anemia, Glomerular Hyperfiltration,
Proteiuria, Uric Acid
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Autonomic activity and haemody-
namic characteristics in relation to
clinical severity of sickle cell anaemia
among steady state adults
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Background: Autonomic Nervous System had been recently
speculated as a contributor in Sickle Cell Anaemia (SCA) patho-
physiology. Cardiovascular complications are a major cause of
morbidity and mortality in SCA. This study evaluated the relation-
ships between autonomic activity, haemodynamic characteristics
and the clinical severity of SCA among adult patients.

Methods: A cross-sectional analytical hospital-based study, was
conducted in the Military Hospital, Omdurman, Sudan including
35 patients and 25 healthy adults as comparative group. A stan-
dardized data collection tool was used to collect background
variables, haemodynamic and laboratory measurements. The
clinical severity score of SCA was calculated using an online cal-
culator. The autonomic activity and haemodynamic measures
were evaluated by analysing Heart Rate Variability and Pulse Wave
respectively using SphygmoCor® Software 9.0. The data were sum-
marized and analysed by SPSS 23. Multiple linear regression was
applied to generate a model predicting SCA clinical severity using
explanatory variables from autonomic activity and haemodynam-
ic measurements. All tests used were considered as statistically
significant when p < 0.05.

Result: Total Power (overall autonomic supply) was lower among
patients, High Frequency Maximum (parasympathetic supply) was
significantly higher among SCA patients (p < 0.001). Augmenta-
tion Pressure, Augmentation Index and Aortic Pulse Pressure were
significantly higher among SCA patients (p = 0.002, 0.012 and
0.013 respectively). A highly statistically significant model was for-
mulated to predict the clinical severity of SCA, with F test (7, 27) =
9.182,p <0.001 and R=0.839.

Conclusions: Autonomic activity and haemodynamic measure-
ments significantly predicted the clinical severity of SCA.

Keyword: Sickle Cell Anaemia Severity, Heart Rate Variability, Pulse
Wave Analysis
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A somatic cell nuclear transfer meth-
odology for replacement of hemato-
logical malignant cells population in
the myeloproliferative disorders

Abdul Mannan Baig
Biological and Biomedical Sciences, Aga Khan University, Pakistan

Background: Localized malignancies originating in the human
bone marrow are known to spread to the body by spilling into the
circulation. Collectively these leukemic disorders have a high mor-
tality rate. Diagnosis occurs usually after organ involvement and
chemotherapy, radiation and bone-marrow transplantation are
the current treatment options, which are associated with severe
side effects and the mortality rate remains high despite current
treatment modalities.

Methods: One line of treatment could be generation of population
of in vitro allogeneic hematopoietic stem cells by somatic cell nuclear
transfer (SCNT). This methodology would involve transfer of the chro-
matin from healthy hematopoietic stem cells to a healthy ovum fol-
lowing removal of its chromatin. The method would generate in vitro
blastocysts, which would yield the cells from inner cell mass acting as
embryonic stem cells (ESC) with a chromatin of hematopoietic origin.
Given the fact that the ESC rapidly proliferates and have the epigen-
etic memory of the hematopoietic linage, large population of in vitro
ESC could be produced for bone marrow transplantation following
complete bone marrow radiation therapy of the affected marrow in
the leukemia affected patients. This method is named as “Allogeneic
SCNT transplantation for myeloproliferative disorders’ which describes
the utility of SCNT in leukemia.

Result: This method would first result in development of large
volumes of ESC with epigenetic memory of hematopoietic origin
that in the next phase would be transplanted to the affected pa-
tients. The method is expected to show results that are superior
to conventional bone marrow transplantation in that, the ESC is
known to have inhibitory effects on malignant cell proliferation
and at the same time would be the source of the blood cell lines.
The transplanted ESC with epigenetic memory of hematopoietic
origin are expected to undergo self-replication as well as inherent
differentiation into diverse formed elements of the blood.

Conclusions: "Allogeneic transplantation for myeloproliferative
disorders”offers a dual advantage of not only restoring the formed
elements of the blood and at the same time exert a cellular an-
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ticancer effect. Given that the current therapies have failed to
reduce the mortality rates in leukemias, the proposed transplan-
tation of ESC produced by SCNT is expected to offer hope for
patients suffering myeloproliferative disorders.

Keyword: Myeloproliferative Disorders, Somatic Cell Nuclear
Transfer, Allogeneic Bone Marrow Transplant, Embryonic Stem
Cells, Epigenetic Memory
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Adipose-derived stem cells therapy in
diabetic osteoarthritis

Navneet Kumar Dubey*', Win-Ping Deng’

" Ceramics and Biomaterials Research Group, Advanced Institute of Ma-
terials Science, Ton Duc Thang University, Ho Chi Minh City, Vietnam

* School of Dentistry, College of Oral Medicine, Taipei Medical Universi-
ty, Taipei, Taiwan

Background: Diabetes mellitus (DM) is a metabolic disorder distin-
guished by hyperglycaemia which develops as a consequence of
defects in insulin secretion, insulin action, or both. The classic tar-
get organs affected with hyperglycaemic state include brain, heart
and kidney, causing nephropathy, cardiomyopathy and nephrop-
athy, respectively. However, the data about knee osteoarthritis
(KOA) as a diabetic complication is still lacking. Therefore, we firstly
established diabetic KOA and, later investigated adipose-derived
stem cells (ADSC) therapy against this comorbid condition.

Methods: Th diabetes in C57BL/6J mice was estabished through
administration of streptozotocin and the KOA characteristics in
the knee-joint of was investigated through hematoxylin & eosin
(structure), collagen type 2 staining (type Il collagen) and safranin
O (proteoglycan content), and expression of cartilage specific pro-
teins (type Il collagen, aggrecan). After confirming the presence of

KOA, 1x106 ADSC were intra-articularly injected to assess its ther-
apeutic efficacy. Specifically, the accumulation of advanced glyca-
tion end product with their receptors, oxidative stress, inflamma-
tion and expression of matrix metalloproteinase were determined.

Result: The diabetic mice showed osteoarthritic histopathologic
characteristics which was demonstrated through loss of pro-
teoglycan and articular cartilage in knee-joint, with highly accu-
mulated advanced glycation end product and their receptors.
Malondialdehyde and nuclear factor kappa B were also increased,
implying oxidative stress and stimulated inflammatory signalling,
respectively. Further, the magnitude of matrix metalloproteinase
were also upregulated. Notwithstanding, the ADSC suppressed
osteoarthritic characteristics by 4 weeks, and reduced the glyca-
tion, malondialdehyde, nuclear factor kappa B and matrix metallo-
proteinase in knee-joint.

Conclusions: ADSCs demonstrated anti-osteoarthritic activities in
hyperglycemic mice through inhibting glycation, oxidative and
inflammatory activities.

Keyword: Osteoarthritis, Stem Cell, Hyperglycemia
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Adipose tissue derived stromal-vas-
cular-fraction enriched plate-
let-rich-plasma therapy reverses the
effects of androgenetic alopecia

Mahmood Saba*"*?

' Department of Dermatology, King Edward Medical University, Pakistan
* Biomedical Sciences, King Edward Medical University, Pakistan

*Tissue Engineering and Regenerative Medicine Laboratory, Depart-
ment of Biomedical Sciences, King Edward Medical University, Lahore,
Pakistan

Background: Since antiquity, humans have been trying to devise
remedies to cover or cure androgenic alopecia (AGA). Unfortu-
nately, to date all the strategies to negate the effects of AGA have
limitations and thus require new treatment options. The current
study aims to ascertain effectiveness of autologous adipose tissue
derived stromal vascular fraction (SVF) enriched platelet rich plas-
ma (PRP) in reversing the effects of AGA.
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Methods: In PRP-group, patients were injected with PRP only
while in SVF-PRP group, a mixture of PRP and SVF was injected in
scalp at bald areas of AGA-patients. The patients in both groups
were assessed using various parameters such as physician- and
patient -global assessment scores, pull test, trichoscan and photo-
graphs of affected areas.

Result: Mean hair density in PRP-group was significantly increased.
Overall, increase in hair density in PRP-group was 21.96% and in
the SVF-PRP group it was 56.84%. Similarly, pull test indicated a
33.65% and 80.57% reduction in pulled hair in PRP and SVF-PRP
groups, respectively. Mean physician and patient global assess-
ment score were significantly improved after addition of SVF in
PRP as compared to PRP alone.

Conclusions: The use of a mixture of SVF and PRP helps reversing
the effects of androgenetic alopecia more efficiently as compared
to PRP only.

Keyword: Androgenetic Alopecia, Platelet Rich Plasma, Stromal
Vascular Fraction, Stem Cells, SVF, PRP
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To determine the frequency and types
of RBC alloimmunization in multitrans-
fused oncology patients at a teaching
hospital in Lahore, Pakistan

Aisha Mahesar*, Ayisha Imran, Nauman Malik, Mansoor Mazari
Hematology, Chughtais Lahore Lab, Pakistan
Background: Blood transfusion is common nowadays in man-

agement of various diseases especially oncology patients. Blood
grouping and cross matching is done in routine practice before
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transfusion against Major blood groups (i.e., ABO & Rh blood
groups). Alloantibodies can be produced against Minor blood
groups. These Alloantibodies can cause acute or delayed hemolyt-
ic transfusion reactions. These hemolytic reactions cause anemia
as well as other related complications. Oncology patients can
produce alloantibodies because of multiple transfusions from
different donors. Pre transfusion antibody screening and identifi-
cation in oncology patients can help them from unnecessary time
required for identification of proper cross matched donor.

Methods: A total of 145 cases fulfilling the inclusion and exclu-
sion were selected by non probability purposive sampling. Blood
sample was taken and Plasma was separated with centrifugation.
Routine blood testing for ABO and Rh grouping was done. The
patient’s plasma that was positive on initial screening for alloim-
munization was further tested with Antibody Identification Panel.

Result: A total number of 145 patients with malignant disorders and
who had received more than five transfusions were randomly select-
ed. The red cell alloimmunization screening with three panel screen-
ing Kit was found to be positive in eight (8) patients out of total 145.
The age analysis patients showed that the Mean age was 45.7 years.
Among total 145 patients, 93 (64.2%) were males and 52 (35.8%) were
female with a male to female ratio of 1.7:1. The frequency of Red cell
alloimmunization is 5.5% (8/145). The alloantibodies for Rh were 6
(4.13%) and one patient positive each for Kell and Duffy having fre-
quency of 068 % each. Alloantibodies are found to be Anti-D four (4)
and each one (1) Anti- C, Anti-E, Anti-Kand Anti Fya .

Conclusions: Multiple transfused patients should be screened
against red cell alloantibodies, as the presence of these antibodies
can lead to an inadequate haemoglobin level escalation as well
as to transfusion reactions. RBC allo-antibodies may cause diffi-
culty in obtaining compatible, antigen-negative RBCs blood in
multi-transfused patients.

Keyword: Alloimmunization, Multitransfusion, Alloantibodies,
Oncology
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An attempt to tailor wastage of blood
products in the form of returned units

Sidra Asad Ali', Maria Ali?, Huma Mansoori®

" Laboratory, Patel Hospital, Pakistan
? Pathology, Jinnah Medical and Dental College, Pakistan
* Pathology, Dow University of Health Sciences, Pakistan

Background: Wastage of blood products may have an atrocious
outcome on health care system. With an improvement in overall
health care system there is an emerging focus on limiting the cost
and avoiding the practices which may lead to wastage of blood
products. It is time to call for adopting the practices which min-
imize the wastage of such prized blood units to almost zero. To
determine wastage rate of blood products in the form of returned
blood products at a multidisciplinary institute To identify the rea-
sons of returning blood product after allowable time.

Methods: Retrospective audit was conducted in the section of
blood bank from Jan- Dec 2016 designed to determine rate of
products returned to blood bank after dispatch, as a part of insti-
tutional wastage-reduction program. Reasons of return and key
personnel and areas involved were identified.

Result: 3999(46.5%) of blood components were wasted in study dura-
tion out of which returned packed red cells after specified time contrib-
uted 7.8%(n=315). 3.29%(n=15) blood products were returned within 30
minutes and were taken back in inventory. Majority of these products
were returned from Operating room 34%(n=159). In 93%(n=109) cases,
nurses and physicians were oblivious of the acceptable duration of
keeping blood products out of controlled temperature. For total of 116
patients, ordering multiple units at a time with an anticipation of exces-
sive bleeding during procedure (37.9%, n=44), patient’s apprehensions
(24.1%, n=28) and unavailability of proper intravenous access (19.8%,
n=23), were identified as key reasons behind delaying the transfusion.

Conclusions: Wastage of blood in the form of returned products
was found to be significant. A multi-faceted plan was formulated
as an important step towards hemovigilance in order to reduce
the wastage in the form of small group educational sessions, fly-
ers, new blood bag tags and transport box labels with 30 minutes
rule messages on them. A re-audit is now planned to analyze the
affect and outcome of these efforts

Keyword: Wastage, Returned, Blood Compoenent, Packed Red
Cell, Platelets, Plasma
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Inappropriate use of fresh frozen plas-
ma in a tertiary care hospital
Sidra Asad Ali*, Wajeeha Noman, Mariam Mirza

Laboratory, Patel Hospital, Pakistan

Background: Fresh frozen plasma (FFP) is a blood component pre-
pared from whole blood by centrifugation or through apheresis,
which is frozen within defined time limits for adequate preserva-
tion of clotting factors. The main indication of FFP transfusion is to
correct congenital or acquired deficiencies of clotting factors (for
which there is not a specific concentrate) and reversal of vitamin
K antagonist. However it is commonly observed that there are
high rates of inappropriate transfusion in terms of indication and
dosage due to non-compliance with established guidelines. To
determine the indications of FFP transfusion and to assess appro-
priateness of their dosage as defined by BCSH guidelines.

Methods: This was a retrospective review of data. Clinical charts
of patient receiving FFP from June 2017-Dec 2017 were reviewed.
Indications, baseline and post transfusion coagulation profile of
patients were recorded. Laboratory data was retrieved from lab-
oratory information system (LIS). The principle clinical audit stan-
dards that were applied to this preliminary project were adopted
from BCSH guidelines

Result: During the study period, total 624 FFPs were arranged; out
of which 402 units were transfused to 149 patients. There were 83
(55.7%) males and 66 (44.3%) females. Majority of patients were
of paediatric age group (=90, 60.4%) with mean age of 5.21+1.9
days while 59 (39.6%) were adults having mean age of 18.32+4.7
years. The most common unit requesting FFP was neonatal ICU
from where 84 (56.3 %) requests were generated followed by gen-
eral ICU (23.4%, n=35) and wards (20.1%, n=30). Main indications
of transfusing FFP are tabulated in table 1. Weight based dosage
(15ml/kg) was mainly followed in paediatric population (60.4%,
n=90) while in adults, only 1 (0.67%) patient received appropriate
dose. Rest of the patient received variable doses. 8.7% (n=13) cas-
es had no record of pre-transfusion coagulation profile. In 37.5%
(n=56) cases, coagulation screen was not repeated after FFP trans-
fusion. Only in 41 (27.5%) cases, FFP transfusion was in accordance
with BCSH guidelines. No transfusion reactions were recorded
from the products released in the study duration.

Conclusions: The audit shows poor compliance with the stan-
dards. We recommend that hospital should have specialty specific
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guidelines for the use of FFP which should define indications and
appropriate dosage. Regular audits of compliance with local and
international guidelines must be performed.

Keyword: Fresh Frozen Plasma, Audit
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Post donation notification, counseling
and response rate of reactive blood
donor: An important step to prevent
reactive donor from re-donating
blood

Sidra Asad Ali*, Syed Usama, Mariam Mirza
Laboratory, Patel Hospital, Pakistan

Background: Provision of safe and adequate blood is a fundamen-
tal part of blood bank services. A crucial step in the prevention of
transfusion transmitted infection is to notify and counsel reactive
donors blood donors. Post donation notification and counseling
of sero-positive blood donors not only protect the health of the
donor but also prevent secondary transmission of infectious dis-
eases. The aim of the study was to determine the response rate of
reactive blood donor after notification of their screening status.

Methods: This is an observational study carried out in Patel Hospi-
tal Blood bank over a period of 05 months from July - November
2016 involving total 1539 donors. All sero-positive blood donors
were informed by the blood bank staff about an abnormal test re-
sult with an advice to report to blood bank for counseling and for
referral to respective department/clinics of the hospital for further
management. The response rate of reactive donors after notifica-
tion of their abnormal test results was evaluated.

Result: The total reactive donors were 82(5.3%). 54(66%) reactive
donors could be contacted of which 39(72%) responded positive-
ly to the notification calls and attended counseling at the blood
bank and 28(34%) reactive donors could not be contacted either
due to incorrect/changed contact details or did not picked up call
even after three attempts.

Conclusions: The response rate of the reactive donors was found
to be 72%. The response rate of reactive blood donors in devel-
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oping countries is quite low suggesting insufficient health care
knowledge and a poor understanding of screening tests.

Keyword: Donor, Counselling
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Therapeutic plasma exchange in rat
killer (Yellow Phosphorus) poisoning:
Experience from South India
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Dinesh Jothimani’, Mettu S Reddy’, Kulaseharan Vh’, Mukul Vij’,
Mohamed Rela’

"Transfusion Medicine, Dr. Rela Institute & Medical Centre, India

?Institute of Liver Disease & Transplant centre, Dr. Rela Institute & Medi-
cal Centre, India

? Department of Pathology, Dr. Rela Institute & Medical Centre, India

Background: Accidental or suicidal consumption of rat killer poi-
son, which contain yellow phosphorus (YP) component, could
lead to death. YP could cause acute liver failure (ALF), cardiac ar-
rhythmias, bone marrow depression and renal failure. Liver trans-
plantation (LT) is the only successful treatment option in ALF once
patient develops acute liver failure following consumption of YP,
as of now. Therapeutic plasma exchange (TPE) provides a poten-
tial therapeutic option to support liver function and provide scope
for regeneration in ALF. However, the role of TPE in YP poisoning
in not yet reported. The purpose of the study is identify if the TPE
reduces mortality and increase transplant free survival in patients
with YP poisoning

Methods: This is a prospective study and was approved by in-
stitutional ethical committee. All adults who have consumed YP
received standard medical therapy and TPE was indicated if INR
>3, ALT or AST elevation>1000, Encephalopathy, or any significant
changes in liver biopsy. The TPE was performed using centrifugal
apheresis (Optia Spectra, Terumo BCT) for 5 consecutive days.
1.0 plasma volume exchange was performed with Fresh frozen
plasma and 5% albumin as replacement fluid. All patients were
monitored for any transfusion or procedure related adverse events
and were given calcium prophylaxis. The patients were monitored
for liver function test, renal function test, Arterial Ammonia, ABG,
INR, and liver biopsy. Patients were also monitored for changes in
Pre and post TPE (after 2 hours) cytokine levels
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Result: During the study period (Dec 2015 - January 2018), 30
patients M:F 1:1, mean Age 28 (range 15-53) were admitted with
YP poisoning induced ALF. Average time from YP intake to Ad-
mission was ranging from (1-10 days) average 3.7 days. Baseline
Investigations showed elevated INR 4.0 (0.9 — 8.69), and raised liver
enzymes AST 1567 (14 - 6139), ALT 669 (17- 2056). A total of 139
procedures were performed with average 5 Procedure (2 to 8 pro-
cedures) were performed in consecutive days with average 4840
(2769 - 8371) ml blood volume processed with average 2419 ml
(1424- 3822) plasma exchange. There were 4 minor allergic reac-
tions and no major adverse reactions during TPE procedures. Cy-
tokine Analysis showed significant increase in anti- inflammatory
cytokines IL-4 and IL-10 after plasmapheresis while the pro-inflam-
matory cytokine IL 6 (p<0.02) and fibrogenic cytokine TGF {3 (p
<0.02) showed a significant decrease. The patients showed signif-
icant improvement in serum ALT and AST levels and coagulation
status. 20 patients improved without need for Liver transplant and
were discharged at average 9 days (5-30 days). 2 patients required
urgent liver transplant 15 and 9 days respectively after poison
intake. These 2 post LT patients had developed graft dysfunction
in the postoperative period and improved after post LT TPE (1 and
5 cycles). The post TPE liver biopsies showed histological improve-
ment in form of reduction in hepatocyte necrosis compared to
pre TPE. 2 patients expired due to multi organ failure.

Conclusions: This is the first study highlighting the role of TPE as
an effective treatment intervention for patients with Yellow phos-
phorus poisoning along with standard medical therapy. Our initial
experience provides a strong recommendation for TPE in reducing
mortality and improved survival in native livers in patients with YP
poisoning.

Keyword: Yellow Phosphorus, Ratol, Liver Failure, Plasma
Exchange, Alf, India

Table.
Effect of plasmapheresis (Pre and Post) on biochemical parameters and cytokine
concentrations.

Parameters Pre -TPE Post TPE p value

. Bilirubin 4.9(0.7-13.5) 4.8(05-11.4) 0.8

AST 1179 (27 -6079) 119.5(54-271) 0.02

ALT 889.5 (17-2056) 13.5 (49-221) 0.006

INR 4.4 (1.18- 10.4) 1.14 (1.1-7.5) 0.02

Anti-inflammatory

Cytokine 68 (26-113) 82 (32-126) 0.02
-4 11 (1-35) 29 (3-55) 0.0006
I.-10

Pro inflammatory | 74.5 (4-502) 18(5-87) 0.06

Cytokines 83.5(1-300) 49.6 (6-230) 0.02
TNFa 23.5 (4-67) 13 (5-51) 0.02
IL-6

Fibrogenic TGF-p
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Correlation between the IgG subclasses
with occurrence and severity of haemo-
lytic disease of foetus and newborn
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Chaudhary

Transfusion Medicine, Sanjay Gandhi Postgraduate Institute of Medical
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Maternal and Reproductive Health, Sanjay Gandhi Postgraduate Insti-
tute of Medical Sciences, Lucknow, India

Background: Hemolytic disease of fetus and new born (HDFN) is a lead-
ing cause of mortality and morbidity in the antenatal and neonatal peri-
ods. Maternal alloimmunization against paternal red cell antigens is the
most important cause of HDFN. According to literature, HDFN cases with
IgG1 and IgG3 have more severity when compared to IgG2 and IgG4. In
present study, IgG subdlass (IgG1 and IgG3) was identified using column
agglutination test to evaluate the prevalence and dlinical significance of
IgG Subclasses in cases of HDFN. The findings might be helpful in early
referral to higher centers and in determining prognosis of the case

Methods: Fourty-eight alloimmunized (only Anti D) antenatal
cases were studied. “DAT IgG1/IgG3 ID- card (Bio-Rad) were used
in IgG subclass determination. Pregnancy outcome was classified
into unaffected or mild/ moderate/ severe HDFN. Subclass preva-
lence was calculated and HFDN severity was correlated with IgG
subclass in the study population. A prior ethical clearance was
taken from institute ethical board.

Result: Subclass distribution among 48 alloimmunized (with
anti-D) women was 24% for IgG1, 16.6% for 1gG3, 41.6% for Ig-
G1+lgG3 and 14.5% had neither IgG1 nor IgG. HDFN severity was
significantly higher when IgG1 was present alone or in combina-
tion with IgG3 (p value < 0.01). Disease occurrence and severity
was also significantly higher in case of IgG1 or IgG3 present, alone
orin combination (p value < 0.01).

Conclusions: The presence of IgG1 / IgG3 was significantly related
to occurrence and severity of HDFN. Both disease occurrence and
severity was significantly lower if neither IgG1 nor IgG3 was present.
Therefore, alloimmunized antenatal women with 1gG1/IgG3, alone
or in combination require close and antenatal monitoring to detect
HDFN features at early stage, timely and appropriate referral and in-
tervention. It was recommended that IgG subclass determination to
predict occurrence and severity of HDFN more accurately.

Keyword: HDFN, Rh Isoimmunization, IgG Subclass
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Table 1: Association of IgG1 subclass with
severe cases of HDFN

Fetal outcome Significance
of difference
Severe |Notsevere| Total (Fisher's
Exact Test)
[eGIOR | Yes | 22(a) 15(b) | 37(atb)
IgG1+IgG3
Present No 2(c) 9(d) 1{e+d) | P value- 0.009

Total | 24{atc) 24(b+d) 48 (n)
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Overview of antibodies implicated in
delayed hemolytic transfusion reaction
Rahul Katharia*, Rajendra Chaudhary

Transfusion Medicine, Sanjay Gandhi Postgraduate Institute of Medical
Sciences, Lucknow, India

Background: Multiple transfusions to patients expose them to
various complications of blood transfusion including alloimmu-
nization against red cell antigens, especially in thalassemia. One
complication of alloimmunization is delayed hemolytic transfusion
reaction (DHTR). Delayed hemolytic transfusion reactions (DHTRs)
may occur when there is an antigen mismatch between trans-
fused red blood cells and recipient antibodies where sensitized
red blood cells are cleared by macrophages or complement acti-
vation leading to immunoglobulin G (IgG) mediated hemolysis. It
occurs after alloimmunization to an RBC antigen(s) after a transfu-
sion. Over time, the patient’s antibody levels fall to undetectable
levels. Subsequent re-exposure of the recipient to red blood cells
that possess the antigen triggers an anamnestic response and
subsequent hemolysis. The study was conducted to assess the
antibody implicated in delayed haemolytic transfusion reactions.

Methods: A total of 19 episodes of delayed hemolytic transfusion
reaction occurring in 17 patients were analyzed. The patients were
given ABO matched cross match compatible red blood cell units.
Delayed hemolytic transfusion reaction was considered when
there was failure in rise of hemoglobin after transfusion, presence
of jaundice, increase in the levels of bilirubin from baseline and the
event occurring between 5 to 12 days of transfusion. Prior ethical
permission was taken for conducting the study.
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Result: The median time between red cell transfusion and di-
agnosis of delayed hemolytic transfusion reaction was 7 days.
Out of the 19 episodes in 15 episodes there was no change in
hemoglobin levels after red cell transfusion where as in 4 episodes
the hemoglobin fell below the pre transfusion levels. The post
transfusion direct antiglobulin test was positive in 5 events. The
total antibodies implicated were 9 (Anti Jka: 6, Anti Jkb: 2, Anti Fya:
2, Anti Fyb: 1, Anti S: 1, Anti s: 1, Anti E: 2, Antie: 1, Anti ¢ 1). Signifi-
cant jaundice was noted on physical examination. Laboratory data
showed lower mean levels of post transfusion hemoglobin was
74 g/dl versus 9.2 gm/dl pre-transfusion Hb. Similarly, the post
transfusion levels of bilirubin (3.9 mg/dl v/s 1.4 mg/dl, and LDH
(280 IU/L v/s 452 1U/L) were higher in comparison to pre-transfu-
sion values.

Conclusions: The initial symptoms of delayed hemolytic transfu-
sion reaction are often missed as in most of cases; no antibodly is
identified during testing. Delayed hemolytic transfusion reactions
can be asymptomatic or mimic other conditions and may be mis-
diagnosed. In patients with known clinically significant antibodies,
confirming on each pre-transfusion sample tested, that the evalu-
ation for the presence of additional clinically significant antibodies
has been correctly performed and appropriately phenotype red
blood cell unit is issued. Failure to recognize this entity could lead
to inappropriate treatment and future transfusions reactions.

Keyword: DHTR, Transfusion Reaction, Antibodies, Minor Antigens
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Retrospection of anti-blood group anti-
body proficiency testing data using geo-
metric mean and standard deviation

John Jeongseok Yang, Dae-Hyun Ko*, Sang-Hyun Hwang, Heu-
ng-Bum Oh

Department of Laboratory Medicine, University of Ulsan College of
Medicine and Asan Medical Center, Korea

Background: Anti-blood group antibody titer is an important
index for transfusion in ABO-incompatible HSCT. Laboratories use
different test methods and external proficiency testing (PT) has
contributed to the reduction of interlaboratory variance. Statis-
tically, reporting results in titers as reciprocal of the last dilution
has the unsought effect of increasing the arithmetic difference
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between titers. Consensus for an external proficiency testing con-
ducted by College of American Pathologists (CAP) is determined
by mode titer and its four adjacent titers. Here we analyze five
recent PT results and compare two consensus criteria of ' mode +
2 titers'and ‘geometric mean (GM) + 2 geometric standard devia-
tions (GSD)’

Methods: Result summary from five most recent PT provided by
CAP for anti-blood group antibody titer was used for statistical
analyses. Target analytes of PT included anti-A and anti-D and
test methods used were ‘uniform procedures' and ‘other proce-
dure’ Test methods with more than 100 responses were selected
for comparison. Uniform procedures for anti-A testing included
tube testing at room temperature and tube testing at 37°C with
anti-lgG AHG. Uniform procedures for anti-D testing were tube
testing at 37°C with anti-lgG AHG and gel testing at 37°C with
anti-lgG AHG. Anti-D tube testing using saline at 37°C with an-
ti-lgG AHG was included as other procedure. A consensus was
made when 80% or more participant results were within five titers
(mode =+ two titers). GM + 2GSD was used as the alternative con-
sensus criteria for comparison. All statistical analyses were done
using SPSS 21 for Windows (SPSS Inc, Chicago, IL) and Microsoft
Office Excel 16.0 (Microsoft, Redmond, WA).

Result: For anti-A, tube testing was more commonly used than gel
testing, and uniform procedure was the common method of test-
ing. Tube testing was also more common for anti-D testing and
the most common method was tube testing at 37 C with anti-lgG
AHG in saline. Using PT evaluation criteria of mode + 2 titers, mean
percentage of participants with acceptable result was 97.59%.
Using GM + 2 GSD, the mean percentage of acceptable result was
94.7%. Difference between results of two criteria was statistically
significant (Cl 95%, P < 0.000) using paired t-test. Percentages of
consensus inclusion was consistently lower in GM + 2 GSD, except
for 2016 ABT-B anti-D tube testing at 37 C with anti-lgG AHG. GM
+ 2 GSD included additional 1:128 titer in consensus, adding four
responses as acceptable, which were previously out of consensus
using mode + 2 titers.

Conclusions: Efforts for standardization and reduction of interlabora-
tory variance in ABO antibody testing has yielded satisfactory agree-
ments between participating laboratories, but the decision rate of ac-
cordance appears to be exceptionally high as seen from the five most
recent PT summary. This results from using mode as the measure of
central tendency which requires considerable allowable errors around
the measurement. In contrast, geometric means are considered more
robust and precise in visualizing the central tendency of a dataset
presented in titers or ratios. While standardization of techniques and

efforts for consistency remains important for reducing interlaboratory
variance and maintaining consensus, a different statistical approach
using GM and GSD can provide a goal towards which efforts for con-
sistency should be directed.

Keyword: Blood Group Antibody, Proficiency, Consensus, Mode,
Geometric, Standard Deviation

Tahle. Comparisan of consensus mnge of titers using two criterin
Procedure / x Mode 2
Analyte Metbod Survey (N} Tites % acceptable GM +2GSD % acceptable
Anti-A Uniform 2016 ABT-A {120) 16-256 96,70 16-128 95.80
Tube (RT} 2016 ABT-B{124) 32-512 9840 64-256 E9.50
2017 ABT-A{122) 16-256 99.20 32.256 9840
2017 ABT-B (118) 32-512 100.00 64-256 .70
2018 ABT-A(116) 32-512 95.70 64-512 9.0
Uniform 2016 ABI-A(114) 64-1024 98.20 64-512 93.90
Tube (37°C) 2016 ABT-B(113) 64-1024 95.60 128-1024 El40
Anti-IgG
AHG 2017 ABT-A(115) 128-2048 96.50 128-1024 95.70
2017 ABT-B {109) 32-512 97.20 64-512 9540
2018 ABT-A(101) 128-2048 95.00 128-1024 92.10
Anti-IY Uniform 2016 ABT-A (342) 64-1024 98.50 125-1024 96.50
Tube (37°C) 2006 ABL-B (334) 64 96.40 4128 Y160
Anti-1gG
ANG 2017 ABT-A(333) 16-256 98.20 32-256 95.80
2017 ABT-B (329) 16-256 0850 16-256 98.50
2018 ABT-A(318) 16-256 9810 32-256 9310
TUniform 2016 ABT-A{130) 128-2048 99.20 256-1024 9540
Gel (37°C) MNI6ABT-B{119) 16-128 97.70 16-128 9.0
Ante-lgG
AHG 2007 ABT-A{138) 64-1024 96,40 64-512 G640
2017 ABT-B {144) 64-1024 97.20 64-512 96.50
2018 ABT-A(142) 32-512 97.90 64-512 9790
©nther 2016 ART-A (48T) 64-1024 98,20 64-512 96.10
Tube (37°C) 2016 ABT-B (48T} 464 97.90 4-32 9430
Saline 2017 ABT-A {509 16-256 9840 32-256 95.70
Anti-lgG
AHG 2007 ABI-B{510) 16-256 96.70 16-128 9410
2018 ABT-A {506) 16-256 98.00 16-128 96.00
Abbreviations: GM, geomednic mean; GST), geometnic standard deviation; RT, room lemperature; AHG, anti-
human globuling % acceptable, percentage of responses included within criteria
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Ensuring standard transfusion practic-
es amidst staff nurses by implicating a
framework of knowledge gap analysis
and subsequent reformatory measures

Maria Ali Soomro*', Mahadev Harani', Sidra Asad Al2, Huma
Mansoori’

' Department of Pathology, Jinnah Medical and Dental College, Kara-
chi, Pakistan
* Department of Pathology, Patel Hospital, Karachi, Pakistan

* Department of Pathology, Dow University of Health Sciences, Karachi,
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Background: Millions of patients receive transfusion everyday
across the globe for various disorders. Precise knowledge for stan-
dard practices of transfusion is imperative for providing high qual-
ity patient care and safety. The study was aimed to evaluate the
understanding of clinical transfusion practices amidst staff nurses
and to rectify the subsequent erroneous undertakings.

Methods: A prospective, cross sectional study was structured
to be conducted in two phases. The study period was stretched
from 15th January to 30th November 2018 at Jinnah Medical and
Dental College Hospital, Karachi. In phase one pre-tested ques-
tionnaire was used for assessment of knowledge of staff nurses
(referring to standard operational procedures for blood product
administration). In Phase Two, three stage plan was designed to
take corrective action.

Result: Total of 65 registered staff nurses participated by filling
questionnaire containing 13 questions with three different op-
tions. Six various areas of knowledge disparity were identified
such as concerning positive patient identification, taking consent
before transfusion, pre-transfusion blood sampling, ordering and
receiving blood in clinical area and transportation of blood prod-
ucts. Interventions included three stage reformatory measures. In
stage one educational workshops were carried out targeting in-
house registered staff nurses, nursing students and nursing assis-
tants with total of 150 participants. Educational flyers were circu-
lated. In stage two clinical transfusion was implemented in nurs-
ing students’ curriculum. In stage three (on going) it is planned to
set up a constant surveillance system for clinical transfusion as a
part of Hospital Hemovigilance.

Conclusions: Questionnaire based assessment of knowledge gave
us an indirect reflection of clinical practices of transfusion by staff
nurses and identified the target issues that were accosted in form
of interactive and informative workshops, lectures and educational
flyers.

Keyword: Transfusion, Staff Nurses, Standard Practices.
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Knowledge, attitudes and practices
on blood transfusion of medical res-
idents in a tertiary hospital: A ques-
tionnaire-based study

Rmin Sheila Miranda

Internal Medicine, Philippine General Hospital, Philippines

Background: Blood transfusion remains to be one of the most
common procedures performed in hospitals. It is an extremely
efficient and perhaps life-saving procedure which is very much
an essential part in the management of hematologic and non-he-
matologic cases. The knowledge of doctors on blood transfusion
has a substantial influence on the rational utilization of blood
products. The general objective of the study was to to assess the
knowledge, attitudes and practices on blood transfusion of inter-
nal medicine residents for the Fiscal Year 2016 at the Philippine
General Hospital, using the BEST-TEST validated questionnaire on
transfusion medicine.

Methods: This is a descriptive cross-sectional study design, which
included all 63 internal medicine residents undergoing training at
the Philippine General Hospital for the year 2016. General data on
demographics were collected, after which the participants were
asked to answer the BEST-TEST validated questionnaire on transfu-
sion medicine

Result: A total of 63 internal medicine residents with a mean age
279 + 1.6 ranging from 25 to 33 years old and majority (61.9%)
were between 28 to 30 years old were included in this study.
Gender distribution is almost even (50.8% males). In terms of
number of hours of training on transfusion medicine in medical
school, a third had 4+ hours and a little more than half (50.8%)
had 3+ hours. Majority (58.7%) of the internal medicine residents
appraised their knowledge of transfusion medicine as interme-
diate, and almost all (98.4%) rated it as beginner to intermediate.
BEST-TEST mean scores were 39.1%, 40.0%, and 41.0% for the first,
second, and third year residents, respectively. There is no signifi-
cant correlation between test scores of the residents and number
of hours of training in transfusion medicine in medical school (p
=0.694) and in residency (p = 0.927). On the other hand, there is a
significant correlation between the quality (perceived helpfulness)
of residency training on transfusion medicine and test scores with
the scores increasing as the year level increases.
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Conclusions: Indeed, the results of this study has shown inade-
gacy in the knowledge on transfusion medicine among internal
medicine residents. Therefore, further training on transfusion med-
icine, maybe in the form of lecture series and seminars may help
strengthen the knowledge of the residents.

Keyword: Blood, Transfusion, Knowledge, Residents

Correlation of training and perceived knowledge with exam scores (n = 63)
Question Number | Mean SE' p-value’
Medical school hours
None 1 100 - 0694
1 =2 hours 30 403 1.57
>2 hours 32 406 1.27
Residency hours
None 10 390 1.80 0927
1 =2 hours a7 408 1.44
=2 hours 16 388 252
Quality of medical school training
Not/slightly helpful 40 396 1.48 0.826
Moderately helpful 22 405 1.61
Very/extremely helpful 1 45.0 -
Quality of residency training
Mot/slightly helpful 32 378 1.68 0.041
Moderately helpful 28 42.0 1.39
Very/extremely helpful 3 45.0 2.89
Self-rated transfusion medicine
knowledge 25 40.0 1.68 0758
Beginner v 389 1.48
Intermediate 1 450 -
Advanced
Composite score of self-rated ability to
manage transfusion
Below median 30 380 1.7 0.470
Above median 33 409 1.4
Standard eirer
“Spearmarts rank cormelation used
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Correlation between packed red cells
hematocrit with post-transfusion he-
moglobin level in anemic patient at Ba-
dung mangusada district hospital, Bali

Ni Gusti Ayu Arini Junita Putri Kardinal*', Ni Made Renny Ang-
greni Rena’, Wayan Losen Adnyana’, Tjokorda Gde Dharmayud-
ha’, Ketut Suega’, | Made Bakta’, Anak Aqung Wiradewi Lestari’

' Division of Hematology and Medical Oncology, Department of In-
ternal Medicine, Faculty of Medicine, Udayana University / Sanglah
General Hospital, Indonesia

* Division of Hematology and Medical Oncology, Department of In-
ternal Medicine, Faculty of Medicine, Udayana University / Sanglah
General Hospital, Indonesia

? Department of Clinical Pathology, Faculty of Medicine, Udayana
University / Sanglah General Hospital, Indonesia

Background: The demand for Packed Red Cells (PRC) unit trans-
fusion on Badung Mangusada District Hospital is increasing annu-
ally. In some cases, there are discrepancies between increasing of
hemoglobin level with the volume of PRC unit has given, which
is the reason is unclear yet. Each unit PRC contains approximate-

ly 42.5 - 80 g of hemoglobin or 128 - 240 mL of pure red cells
depending on the hemoglobin level of the donor, the starting
whole blood collection volume, and the collection method or
further processing. With the anticoagulant system using CPDA-1,
hematocrit of red blood cells ranges from 65 — 80%. One PRC unit
expected to increase hemoglobin level by 1 g/dL. In our hospital,
there is no study of PRC quality before. So, this study objective is to
evaluate the quality of PRC unit with measure the hematocrit level
and evaluation of hemoglobin level 24 hours after transfusion.

Methods: anemic patients (hemoglobin < 10 g/dL) is enrolled in this
research, with massive acute bleeding and hemolytic anemia exclu-
sion. PRC hematocrit is checked pretransfusion. There is no PRC trans-
fusion again in 24 hours. After that, we checked for the hemoglobin
level.

Result: Twenty-four male and sixteen females enrolled in this research.
The youngest is 14 years old, and the oldest is 90 years old. The under-
lying diseases are aplastic anemia, myelodysplastic syndrome, Type 1
Diabetes Mellitus, peptic ulcer, prostate cancer, multiple myeloma, hip
fracture, colon malignancy, severe iron deficiency anemia, and other
diagnoses. Mild, moderate and severe anemia are 9 (22.5%), 20 (50%)
and 11 (27.5%) respectively. The mean of pretransfusion Hb is 6.77 g/
dL. 16 PRC units (60%) had hematocrit level >65%, and the others
are lower than 65%. The mean of hematocrit PRC and Hb post-trans-
fusion are 59.71 % and 7.91 g/dL respectively. Average increased Hb
level post-PRC transfusion is 1.14 g/dL. Female had higher increase of
Hb post-transfusion than male (1.2 g/dL vs 1.1 g/dL); although there
is no significant correlation (p>0.05; r = 0.07). There is a significant
correlation between PRC hematocrit and Hb 24 hours post-transfu-
sion among male (p=0.016; r=0469). However, there is no correlation
between PRC hematocrit and Hb level post-transfusion (p=0.793;
=043).

Conclusions: Mean of PRC hematocrit in Badung district hospital
is 59.71%, slightly below national standard (65% -75%). However,
the average hemoglobin increase is quite enough (1.14 g/dL).
There is a correlation between PRC hematocrit level with hemo-
globin level after transfusion in male (p=0.016; r=0.469), but not
for overall subject (p=0.793; r =- 0.43).

Keyword: Packed Red Cells, Hematocrit, Hemoglobin
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Impact of voluntary non-remunerated
blood donation: How the community
responses in developing country

Joshi Mandeep
Public Health, Community Health and Environmental Society, Nepal

Background: WHO is advocating a policy towards 100% voluntary
non-remunerated blood donation by year 2020. Natural disaster
prone country has always scarcity of blood and blood products is
frequently encountered. Nepal has encounter many natural disas-
ter including Earthquake, flood, fire

Aims: To determine knowledge, attitude and practices(KAP) of
young students(100), elder people(100) about voluntary blood
donation(VBD) in emergency conditions as well.

Methods: Cross-sectional study conducted in 2017Jan to 2018Jan.
A pre- tested, semi-structured questionnaire was used as a study
tool. After the collection of the baseline information, a brief inter-
active awareness session given by nurses, addressing VBD was
organized for the participants and their willingness to donate
blood was again noted at the conclusion of the session, level of
knowledge was assessed by scoring scale

Result: Results: The proportion of young students having less knowl-
edge was 33.1% with the mean score of 12242 but the elder people
having more knowledge and willing for blood donation. 89.8% intend-
ed to donate blood in future but only 11.9% had ever donated blood
and out of which, 44.8% of donors were first timers. The elders having
more donation and having VBD oral history in past. Female participants
having less than male counterpart. Knowledge on blood safety and
donation was significantly associated with blood donation status.

Conclusions: Conclusions: VBD is considered as backbone of blood
safety and safe transfusion practices. There is a serious need to improve
the recruitment and retention of VBD population to ensure a sustain-
able safe blood transfusion practice. Nursing allied health worker’s
Awareness sessions on VBD should be held regularly to create positive
attitude, and to remove misconceptions among the college students
about VBD. Know your blood group status program is effective for fu-
ture blood donors. Community should priorities for medical purpose
for life saving the blood donation rather than aesthetic purpose

Keyword: Transfusion Blood, Developing Country, Knowledge
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Development of deep vein thrombo-
sis after achieving remission in a pa-
tient with acquired hemophilia A

Camille Ariadne Tanchanco*', Valerie Ramiro’, Johannes Paolo

Cerrado’, John Mark Torres’, Teresita Dumagay', Angelina Mira-
sol', Teresa Abola®

' Section of Hematology, Department of Internal Medicine, Philippine
General Hospital, Philippines

? Section of Cardiology, Department of Internal Medicine, Philippine
General Hospital, Philippines

* Department of Internal Medicine, Philippine General Hospital, Philippines

Background: Acquired hemophilia A (AHA) is an uncommon
autoimmune disease caused by immunoglobulin G antibodies
against factor (F) VIII. Occurrence of clinical thrombosis is rare for
congenital or acquired hemophilia. We report a case of acquired
hemophilia A achieving remission with combination treatment
of steroids and cyclophosphamide who subsequently developed
deep vein thrombosis.

Methods: A 53-year-old Filipino male was admitted for left lower
quadrant pain. Work-up revealed anemia, isolated activated partial
thromboplastin time (APTT) prolongation, and left psoas hema-
toma on ultrasound. Diagnosis of Acquired Hemophilia A was
confirmed with decreased Factor VIII (FVIII) levels and PTT mixing
studies revealing presence of an inhibitor. Management for acute
bleeding was supportive transfusion (Fresh Frozen Plasma or cryo-
precipitate) and upon availability, bypassing agents (FEIBA and
rFVIla) and FVIII concentrates. For inhibitor eradication, Prednisone
and Cyclophosphamide were used. The patient improved and dis-
charged on maintenance steroids and factor concentrates given
upon availability. Two months after treatment, he achieved partial
remission (repeat FVIIl was normal and interval scan demonstrated
decrease in hematoma size). However, he was readmitted due to
sudden left leg swelling. Venous duplex scan revealed deep vein
thrombosis (DVT) of the distal external iliac, common femoral,
deep femoral and popliteal veins. He was treated with low molec-
ular weight heparin (LMWH) and bridging anti-coagulation. Upon
discharge, he was maintained on Prednisone, which was tapered
down gradually, and Warfarin 5mg daily, with INR target of 2 to 2.5.
On his 10th month of Warfarin treatment, repeat venous duplex
scan revealed full resolution of the DVT.

Result: The occurrence of thrombosis in the setting of hemophilia
is a paradox with several proposed explanations. (1) Rapid in-
crease in FVIII activation during the remission phase of AHA leads
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to elevated FVIII levels, which predisposed the patient to both
venous and arterial thrombosis in a dose-dependent manner. (2)
Risk factors such as comorbid conditions, advancing age, med-
ication use and infection are present. (3) Complications of long
term glucocorticoid steroid therapy may lead to increased levels
of Von Willebrand factor (WF) thus promoting vWF-dependent
thrombus formation leading to adverse vascular events increase
in FVIII activation during remission phase leads to elevated FVIII
levels, predisposing the patient to thrombosis in a dose-depen-
dent manner. The thromboembolic risk among patients receiving
bypassing agents is also recognized in literature. In the general
hemophiliac population, thrombosis can occur with the adminis-
tration of the bypassing agents activated prothrombin complex
concentrate (aPCC) and recombinant factor Vlla (rVlla). This risk of
thrombosis appears to be higher among patients with AHA com-
pared to those with congenital hemophilia. This observation may
probably be linked to the presence of additional risk factors asso-
ciated with aging and comorbidities among patients with AHA.

Conclusions: AHA patients with risk factors for thrombosis have
substantial risk to develop it during the recovery phase of FVIIl
activity. Therefore, these patients should be monitored closely by
clinical assessment and coagulation testing. Treatment of throm-
bosis must be carefully and vigilantly balanced with the high risk
of bleeding innate among patients with hemophilia.

Keyword: Acquired Hemophilia A, Remission, Deep Vein
Thrombosis
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Successful management and delivery in
a pregnancy with secondary evans syn-
drome from systemic lupus erythema-
tosus and antiphospholipid syndrome

Camille Ariadne Tanchanco*', Honorata Baylon', Aubrey Sener-
is’, Patricia Pauline Remalante’, Raquel Isabelle Donado’

" Section of Hematology, Department of Internal Medicine, Philippine
General Hospital, Philippines

? Department of Obstetrics and Gynecology, Philippine General Hospi-
tal, Philippines

? Section of Rheumatology, Department of Internal Medicine, Philip-
pine General Hospital, Philippines

“Section of Immunology and Allergology, Department of Internal
Medicine, Philippine General Hospital, Philippines

Background: Pregnancies complicated by Evans' syndrome are un-
common. Management is geared towards sufficient control of the
underlying conditions however the therapeutic options are limited
due to possible teratogenic effects of currently available medications.
We present a case of a successfully managed pregnancy complicated
by secondary Evans syndrome from Systemic Lupus Erythematosus
with concurrent Antiphospholipid Syndrome.

Methods: A 24 year old Filipino female primigravida with history
of ischemic stroke and recently diagnosed with Immune Throm-
bocytopenic Purpura presented at 27 weeks of gestation with 1
day history of hematemesis and melena. On admission, she was
thrombocytopenic (4 x 109/L), anemic (97 g/dL), and had positive
Coombs test. Subsequent testing for connective tissue disorders
showed presence of both systemic lupus erythematosus (SLE)
and antiphospholipid syndrome (APS). Treatment with supportive
blood transfusions, corticosteroids, IVig and intralipid infusion in
conjunction with heparin and aspirin were given. She underwent
emergency LTCS at 34 weeks gestation and successfully delivered
a baby boy weighing 2200 gms with no neonatal lupus and nor-
mal blood counts. She was discharged maintained on Prednisone
at Tmkd and ASA 80mg/tab OD. Six months post-partum, her
blood counts were normal and steroids tapered down gradually.

Result: Management is geared towards sufficient control of the
underlying conditions however the therapeutic options are limit-
ed due to possible teratogenic effects of currently available medi-
cations. The use of comprehensive treatment with heparin, IVig in
conjunction with corticosteroids and aspirin were proven safe and
effective for patients. The use of combination therapy was shown
to have various functions including anti-inflammatory, antiplate-
let, anticoagulation, inhibition of complement-mediated damage,
modulation of cytokine production, regulation of endothelial cell
function and assist in implantation and trophoblast invasion. Intr-
alipid infusion was also given to the patient as alternative to Vg
due to constraint on medication availability. Studies suggest that
intravenous intralipid administration may improve implantation
and maintenance of pregnancy in patients with abnormal NK cell
function due to suppression of NK cytotoxicity. Fetal outcome
is generally favorable as long as underlying conditions are well
managed. However, there are few cases reported wherein fetuses
were affected by transplacental passage of antibodies which lead
to morbidity and mortality in utero. Thus, it is crucial to do close
surveillance in order to minimize the risk of adverse pregnancy
outcome. Fortunately, the patient successfully delivered to a baby
boy with no neonatal lupus and normal blood counts.

Conclusions: In our case, the sufficient control of the patient’s
underlying condition was vital for her successful pregnancy
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outcome. The judicious use of comprehensive treatment with
heparin, IVlg, intralipid infusion in conjunction with corticosteroids
and aspirin were proven safe and effective. Moreover, the use of
a multiple disciplinary approach and constant communication
between co-managing services was essential for achieving a suc-
cessful therapeutic management and delivery for the patient.

Keyword: Evans Syndrome, Systemic Lupus Erythematosus,
Antiphospholipid Syndrome, Pregnancy
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On-demand versus low dose factor VI
prophylaxis treatment in hemophilia A
patients: Differences in outcome and
factor concentrates utilization

Kuo Zang Wong', Ngee Siang Lau’
" Department of Pharmacy, Hospital Melaka, Malaysia
? Medical Department, Hospital Melaka, Malaysia

Background: Long term prophylaxis FVIIlis a standard of care in
severe hemophilia patient to prevent joint bleeding and chronic
arthropathy. This study was undertaken to assess the differences in
annualized bleeding rate (ABR) and factor concentrates utilization
between on-demand and prophylaxis treatment in severe
hemophilia patients.

Methods: A retrospective study of 7 severe hemophilia patients
in Hospital Melaka who received at least 6 months of on-demand
treatment followed by at least 6 months of prophylaxis treatment
was carried out. During on-demand treatment, subjects came to
emergency department to receive factor concentrates. However in
prophylaxis treatment arm, subjects allow to bring certain amount
of factor concentrates home. The dose of prophylaxis FVIII was
determined by the physician based on bleeding history. The data of
treatment and outcome in the period of 6 months in both treatment
arms were evaluated. Besides, a questionnaire was completed
by subjects to evaluate patient’s feedback on the differences of
bleeding control, quality of life and preference between both
treatments. The data was analyzed using SPSS version 20.

Results: Subject’s age ranged from 23-53 years old with the mean
of 33.4 years. The median FVIIl dose in on-demand treatment is
151U/Kg (IQR 15-20). In prophylaxis treatment arm, 1 subject was
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given prophylaxis FVIII 151U/Kg weekly and another 6 subjects
with the dose 151U/Kg twice a week. However, there are 2
subjects changed their prophylaxis regimen from twice a week
to three times a week due to inadequate control of bleeding. The
mean ABR between on-demand and prophylaxis treatment is
significantly different (p = 0.019, 95%Cl 6.376, 49.624). The mean
ABR in prophylaxis treatment arm is 8.86 (SD= 10.885), which is
lower than on-demand arm with 36.86 (SD= 23.32). The mean
number of hospital visit over 6 months in both arms showed
significantly different (p=0.033, 95%Cl 2.04, 34.245) with the mean
in prophylaxis arm is 6.86 (SD= 0.69), lower than on-demand arm
with 25 (SD= 17.776). However, the median factor concentrates
consumption over 6 months in prophylaxis arm is 56000 IU (IOR
33750-71000), higher than on-demand arm with the median of
33000 U (IQR 3000- 45000). All subjects preferred prophylaxis
treatment and agreed that prophylaxis treatment gave better
control of bleeding. There are 71.5% of subjects agreed that
prophylaxis treatment gave better quality of life and 85.7% of
subject agreed that experienced pain relieve in shorter time in
prophylaxis treatment arm.

Conclusion: Prophylaxis treatment significantly reduced ABR and
gave better quality of life. However, it increased factor concentrate
consumption.

Keyword: Hemophilia A, Prophylaxis, On-Demand, Annualized
Bleeding Rate
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Evaluation of bone marrow study in
patients with ewing sarcoma/primi-
tive neuroectodermal tumors at a ter-
tiary-care hospital

Kuenyoul Park', Min Young Lee', Ari Ahn', Hyery Kim’, Kyung-Nam

Koh’, Young-Uk Cho', Seongsoo Jang', Chan-Jeoung Park*’

" Department of Laboratory Medicine, University of Ulsan College of
Medicine and Asan Medical Center, Korea

? Department of Pediatrics, University of Ulsan College of Medicine and
Asan Medical Center, Korea

Background: It is well-known that metastasis is the most import-
ant prognostic factor in Ewing sarcoma family tumor (ESFT). Due
to the importance of bone marrow (BM) metastasis as a risk factor,
BM examination still plays a big role in staging of ESFT. This study
aimed to investigate the BM findings and other prognostic factors
in ESFT at a tertiary-care hospital since January 2000.
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Methods: All patients who were newly diagnosed with ESFT and
underwent BM study were enrolled during 19 years from January
2000 to September 2018. The first BM study from enrolled patients
were reviewed, and BM diagnosis was made from a combina-
tion of morphological findings of BM specimens including BM
aspirates and biopsies, and immunohistochemistry (IHC) results.
Electronic medical records of these patients were reviewed for
previous history of ESFT, pathology results of primary lesion and
primary tumor site, tumor size and metastasis.

Result: For 19 years, a total of 55 patients who were diagnosed
with ESFT and underwent BM examination were identified.
Unilateral BM study was performed for 10 patients, the other 45
patients received bilateral BM examination. Primary tumor sites
were 9 extremity area, 31 chest/spine/head and neck area, 15 ab-
domen-pelvis area. Bone metastasis was observed in 10 patients:
single in 3 patients, 2 to 5 in 3 patients, more than 5 in 4 patients.
Only 2 cases showed lung metastasis. Only one of 53 IHC staining
for CD99 of primary tumor specimen showed negativity unusually.
BM metastasis was revealed in 7 patients. Three cases were diag-
nosed as BM metastasis only with morphological findings. Other 4
cases were assisted with IHC staining: 2 with CD56, one with CD99,
one with vimentin. Bone scan didn’t show distant bone metastasis
in 2 cases with BM metastasis, of which, primary sites were sacrum
and lumbar spine.

Conclusions: Not only morphological findings, but also IHC
staining was helpful for diagnosing BM metastasis of ESFT. This
study concludes that BM study in Ewing sarcoma is important for
detecting metastasis although the utility of imaging modalities is
rapidly improving.

Keyword: Ewing Sarcoma, Bone Marrow, Immunohistochemistry
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Bone marrow findings of IgG4-related
disease; A case of bone marrow in-
volvement of IgG4-related disease
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" Department of Laboratory Medicine, University of Ulsan, College of
Medicine and Asan Medical Center, Seoul, Korea

? Division of Rheumatology, Department of Internal Medicine, Universi-
ty of Ulsan, College of Medicine and Asan Medical Center, Seoul, Korea

Background: Immunoglobulin G4-related disease (IgG4-RD) is an
immune-mediated fibro-inflammatory disorder, named by Inter-

national Multidisciplinary Study Group in 2012. The pathogenesis
is not fully understood yet, but cytokines from type 2 helper T-cells
and regulatory T-cells and autoimmune pathways are known
to be pathogenic. The most important characteristics of IgG4-
RD are increased serum IgG4 concentration, a number of IgG4
positive plasma cells in affected tissues, painless swollen affected
organs and blood plasmablasts. IgG4-RD has distinct pathological
features, which are also critical for the diagnosis. It includes lymph-
oplasmacytic infiltration especially positive for IgG4 immunohis-
tochemistry (IHC), storiform fibrosis, obliterative phlebitis and eo-
sinophilic hyperplasia. Although tissue biopsy findings are critical
for the diagnosis, there is no reported case about bone marrow
(BM) involvement of IgG4-RD. Therefore, we present a case of
63-year-old man diagnosed to have BM involvement of IgG4-RD
which had been previously diagnosed by the kidney biopsy, His
peripheral blood (PB) showed leukocytes 16,500/ul, hemoglobin
12.2 g/dL, platelet 45k/ul, eosinophil 51% and rare nucleated
red cells (1/100 WBC). Plasma cell count (%) on BM aspirates was
16.8% and CD138 IHC revealed increased plasma cells with inter-
stitial and nodular infiltration pattern. CD79a IHC was also turned
out to be positive on increased plasma cells and few B-cells. IgG4
IHC showed the positivity of increased plasma cells on the both
of BM biopsy and clot section. Moderate eosinophilic hyperplasia
was also noted. We underwent the flow cytometric immunophe-
notyping with BM aspirate and PB. The atypical plasma cells of
BM aspirates were brightly positive for CD38, negative to dimly
positive for CD138, negative for CD56, intermediately and brightly
positive for CD19, and positive for CD45. The atypical plasma cells
were also identified in the blood (0.3760% among leukocytes). We
suggest that BM evaluation with immunophenotyping including
lgG4 IHC might be needed to diagnose IgG4-RD, especially for the
patients with abnormal blood cell counts.

Keyword: Igg4-Related Disease, Bone Marrow,
Immunophenotyping, Atypical Plasma Cells, Eosinophils
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patients with hematological and on-
cological diseases
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Background: Blood stream Infections (BSI) are serious com-
plications in hematology-oncology patients. This study aimed to
analyze the prevalence of BSI, the positive rate of blood culture,
the distribution of pathogen, sensitivity profiles, and the outcome
of antimicrobial therapy in pediatric patients.

Methods: BSI of all patients admitted to pediatric hematology-oncology
unit between January 2016 and December 2017 were reviewed. The data
retrieved from the medical records included sex, age at the infection day, pri-
mary diseases, white blood cell count, neutropenia, level of Creactive protein
(CRP), procalcitonin, fibrinogen, D-Dimer and microbiology results of all dlinical
specimens. The incidence, laboratory and microbiology characteristics, poor
outcome, and effectiveness of antimicrobial therapy were analyzed.

Result: There were 125 cases of BSIin 108 patients (mean age, 5.5
years), including 69 (55.2%) cases of nosocomial BSI. The overall
rate of BSIin hematology and oncology unit was 18.8%. Ninety four
(75.2%) episodes occurred in neutropenic patients. The age of pa-
tients was older in nosocomial BSIs and neutropenic group (p=0.018,
p=0.034). HSCTs and AML were seen more often in nosocomial BSIs
than in non-nosocomial BSIs. Solid tumors were seen more often in
non-nosocomial and non-neutropenic BSIs. A total of 295 organisms
(42 kinds) were isolated from 5,162 blood samples collected during
the 2 study years, positive rate of blood culture was 5.8%. Gram-neg-
ative BSIs slightly predominated in hematology and oncology unit,
but the most common pathogens were coagulase-negative staph-
ylococci (CoNS 24.2%) followed by Klebsiella pneumonia (15.2%),
Escherichia coli (12.5%), Viridans streptococci(8.2%) and Candida
species (7.8%). (see Fig. 1). Procalcitonin was higher in gram-nega-
tive BSIs compared to gram-positive BSIS(P=0.001). There were no
statistical differences in white blood cell count, neutropenia, level
of CRP, fibrinogen and D-Dimer between gram-negative BSIs and
gram-positive BSIs. The mortality of BSI was 6%. Antibiotic therapy
was effective in 94% BSIs. The causative pathogen of death was
E. coli (2/7), Baumanii(2/7), Staphylococcus aureus(1/7), Bacillus
cereus(1/7) and Candida tropicalis(1/7). All Gram-positive bacteria
were susceptible to vancomycin, which was added to the empirical
antibiotic therapy in case of persistent fever. CoNS were often resis-
tant to many antibiotics, including penicillin, amoxicillin, amoxicillin/
clavulanate, erythromycin, cotrimoxazole and azithromycin, but
sensitive to gentamicin, rifampicin and levofloxacin. Viridans strep-
tococci were susceptible to amoxicillin, but resistant to penicillins.
The resistance rates of the gram-negative bacteria to ceftazidime,
imipenem, piperacillin/tazobactam and aminoglycosides were low.

Conclusions: Gram-negative BSIs slightly predominated among
pediatric hematology-oncology patients. CoNS and Klebsiella
pneumoniae were the most common pathogens. Antibiotic ther-
apy was effective.
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Keyword: Children, Blood Stream Infection, Susceptibility,
Hematology and Oncology, Etiology

Figure 1. Most common pathogens causing bloodstream infection
in patients admitted in hematology and oncologyunit, Shenzhen
Children’s Hospital, China, 2016-2017.
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Evaluation of neutrophil extracellular
traps as the circulating marker for patients
with cardiocerebrovascular diseases

Hyeonho Lim', Inhwa Jeong', Gyudae An', Kwangsook Woo',

Kyeonghee Kim', Jeongman Kim', Jaekwan Cha’, Moohyun

Kim’, Jin-Yeong Han*'

" Department of Laboratory Medicine, Dong-A University College of
Medicine, Korea

* Department of Neurology, Dong-A University College of Medicine,
Korea

* Department of Internal Medicine, Dong-A University College of Medi-
cine, Korea

Background: The neutrophil extracellular traps (NETs) are known
to be induced by various factors such as microorganisms, antibod-
ies, activated platelets and reactive oxygen species. In this study,
we tried to identify circulating levels of the NETs in patients with
cardiocerebrovascular disease and to confirm its suitability as a
new circulating marker in detecting them.

Methods: We prospectively enrolled 95 patients with a diagno-
sis of acute coronary syndrome (ACS) (N=37) or acute ischemic
stroke (AIS) (N=58) in Dong-A University Hospital, Busan, Korea.
The control group was selected from healthy adults (N=25) who
visited the hospital for health screening. The circulating levels of
the NETs were evaluated by measuring plasma concentrations
of double-stranded DNA (dsDNA) and DNA-histone complex.
The dsDNA concentration was measured using a Synergy™ H1m
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Hybrid Multi-Mode Microplate Reader (BioTek, Winooski, VT, USA)
with Quant-iT™ PicoGreen® dsDNA reagent and kit (Molecular
Probes, Eugene, OR, USA) and was analyzed in comparison with
other clinical and laboratory markers. The DNA-histone complex
was measured using a VersaMax™ Microplate Reader (Molecular
Devices, Sunnyvale, CA, USA) with Cell Death Detection ELISAPLUS
(Roche Diagnostics GmbH, Mannheim, Germany).

Result: The results of dsDNA concentrations for the enrolled patients
with ACS or AIS and the control group were 743.28+323.10 pg/uL,
524.22+370.06 pg/uL, and 21648+14043 pg/|L, respectively. The con-
centrations of dsDNA were statistically higher in patients with ACS or AIS
than those in the control group (both P<0.001). In the univariable and
multivariable analyses, statistically significant risk factors were troponin
[ (Tnl) level and dsDNA concentration in the ACS group (P=0.046 and
P=0015, respectively), and only dsDNA concentration in the AIS group
(P=0.002). In the receiver operating characteristic curve analyses, the area
under the curve values for Tnl level and dsDNA concentration in the ACS
group were 0878 and 0,968, respectively, and the value for dsDNA con-
centration in the AIS group was 0.859. The measured values of DNA-his-
tone complex in the ACS and AIS groups were not statistically different
from those in the control group (P=0.364 and P=0.830, respectively).

Conclusions: The analysis of NETs in patients with cardiocere-
brovascular disease has not been well studied; therefore, there
are limitations for application to clinical fields. In this study, it was
confirmed that the circulating level of the NETs increases in pa-
tients with ACS or AlS at initial presentation. Findings in this study
show that the NETs could be used as a new circulating marker for
the initial diagnosis of cardiocerebrovascular diseases, but further
studies should be performed in this area.

Keyword: Neutrophil Extracellular Traps, Circulating Marker, Platelet
Activation, Acute Coronary Syndrome, Acute Ischemic Stroke
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Current status of Korea Leukemia Bank

Soo-Hyun Kim"?, Mi-Young Lee"”, Soo-Young Choi’, Hea-Lyun
Yoo’, Kyung-Mi Kee”, Ji-Hyung Suh’, Seon Young Yang’, Suna
Park’, Sa-Hee Park’, Dong-Wook Kim*"**

" Korea Leukemia Bank, The Catholic University of Korea, Korea

? Leukemnia Research Institute, The Catholic University of Korea, Korea

’ Department of Hematology, Seoul St. Mary's Hospital, The Catholic
University of Korea, Korea

Background: The Korea Leukemia Bank (KLB), one of the Korean
National Research Resources Bank, was established in 2002. The
KLB has developed diagnostic methods to acquire the funda-
mental information about leukemic cells from Korean patients,
and equipped the information network to support the research
projects in other laboratories. Aims of the KLB are to 1) establish
and manage a synthetic leukemic cell and gene bank for the pur-
pose of leukemia and cancer researches equipped with efficient
information network, as it simultaneously 2) maximize the usage
of material by developing new diagnostic methods to acquire the
basic and distinctive information of leukemic cells in Korean pop-
ulation, that 3) construct an internationally competitive research
foundation to perform multiple leukemia and cancer research.

Methods: The KLB has collected, preserved and characterized hu-
man leukemia cells and genome research biomaterials using con-
ventional diagnostic methods such as cytogenetics, FISH, flow cy-
tometry. In addition, the KLB has developed diagnostic metheds,
ie, multiparametric flow cytometry, real-time quantitative PCR, and
cDNA microarray.

Result: The KLB currently maintains a collection of over 100,000
specimens that have been isolated from Korean leukemic patients
since 2002. The collection consists of three categories: Mononu-
clear Cells, Total RNA, and Genomic DNA. The KLB has distributed
approximately 4,000 specimens to many other institutions: Do-
mestic institutes, foreign institutes, corporations, pharmaceutical
companies and university laboratories.

Conclusions: The utility of human leukemia cells and genome
research biomaterials have contributed to about 30 publications,
16 patents and 6 technology transfers. It has also lead to new col-
laborations between us and academic and research institutions
as well as the pharmaceutical industry. Their utilisation has also fa-
cilitated the successful application of research funding both from
industry as well as national research funding agencies.

Keyword: Resources Bank, Leukemic Cell, Distribution
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A report of a new NFKB1 frameshift
mutation contributing to primary im-
munodeficiency diseases

Yan Liy, Anli Liu, Jun Peng*

Department of Hematology, Qilu Hospital, Shandong University, China

Background: Primary immunodeficiency diseases (PID) are caused
by gene defects that impair function of the innate or adaptive
immune systems. An increasing number of patients have been
identified with a causative monogenic defect. Heterozygous vari-
ants of NFKB1 cause a progressive defect in formation of immuno-
globulin-producing B cells.

Methods: A patient with a 20-year history of diarrhea was recently
hospitalized due to three months of interrupted fever. We highly
suspect that he has primary immunodeficiency and collected
blood samples from all family members to identify the gene mu-
tation. The patient’s father (1.2) died early and his mother (1.1) died
of cerebral infarction this year. The patient has two brothers and
two sisters. One brother (II.1) died of tuberculosis, the other (11.4) is
healthy. One sister (II.3) died of stomach cancer, the other (II.2) has
a history of left breast cancer. His son (llL.1) is clinically asymptom-
atic. His wife (I16) is healthy (Figure 1). We evaluated complement
components and quantified immunoglobulin levels of the family
members, and determined the B cell ratio of the patient. Next, we
performed whole exon sequencing by next-generation sequenc-
ing and predicted the protein structure of the mutant gene.

Result: The patient has severely decreased levels of serum IgG,
IgA, and IgM. His son has moderately reduced IgG levels, while
others’immunoglobulin is normal. The patient’s lymphocyte
phenotyping suggests a decreased proportion of B lymphocytes
(Table 1). Next-generation sequencing revealed all known gene
mutations of this family. Using Phenolyzer software, we selected
three candidate genes: RAGT, C2, and NFKB1. The patient (I1.5), his
sister (11.2), and his son (llL.1) all have a heterozygous mutation of
RAGT1. Thus, we ruled out RAGT, as it does not conform to Men-
del’s laws in this family. C2 was also excluded due to the low hap-
loinsufficiency score (0.178). Interestingly, the patient (I1.5) and his
son (lll.1) both have a heterozygous mutation of NFKB1, while oth-
ers do not. NFKB1 shows a high haploinsufficiency score (0.945),
suggesting that the single functional copy of the gene may not
produce enough protein. Thus, we hypothesize that NFKB1 is the
disease-causing gene in this family. Further investigation revealed
a heterozygous NFKB1 frameshift mutation (c.2053delG: p.G685fs)

March 14 - 16,2019 Grand Walkerhill Hotel, Seoul, Korea

in the patient and his son. The novel frameshift mutation influ-
ences three transcriptomes with a similar coding sequence to the
NFB1 gene. The NFKB1 gene consists of four regions. Our predic-
tion of the protein structure suggests that the frameshift mutation
occurred in the ankyrin repeats region. This mutation resulted in a
loss of 283 amino acids and addition of 40 new amino acids. Pre-
diction of the tertiary structure illustrated that the coding protein
is terminated early. This is a novel mutation of NFKB1 that has not
previously been reported in PID, and which forms a new protein
structure (Figure 2).

Conclusions: Our findings broaden the scope of pheno-
types caused by mutations in NFKB1. We suspect that this hetero-
zygous mutation of NFKBT may lead to fewer immunoglobulins
produced. Onset was delayed for this patient, at the age of 20. His
son is 25 years old now, with moderately reduced levels of IgG but
without symptoms. We suspect that he may be ill in the future
and recommended that he seek genetic counseling when he is
ready to have a child.

Keyword: Primary Immunodeficiency Diseases, NFKB1, Frameshift
Mutation

Table 1. 1 lobulin and levels of the family members,

and lymphocyte subgroup ratio of the paticnt.

Proband (IL5)  Son (HLI)  Sister(IL2)  Brother (114)

15G (7-16g/L) 013 695 18 10.00
TgA (0.7-4g/L) <026 151 17 305
1gM (0.4-23gL) <0.181 1.430 1590 0834
€3 (0.9-1.8g/L) 089 127 1.49 097
C4(0.1-0.4gL) 0201 0.303 0.400 0326
€D (55-80%) 90.0
CD3CDE* (15-30%) 46,64
CDI9" (6-18%) 390

CD36°CDIE" (8-12%) 558

S bR

L3
[ - L NFKBL wafer Clnically affocted
1 B el s Cincally unaffected

Figure 1. Pedigree of familial NFKB1 case,

Figure 2. Part of tertiary structure predictions of wild-type and mutant NFKBI. a. Part of
tertiary structure prediction of wild-type NFKB1. b, Pant of tertiary structure prediction of
mutant NFKB1. c. Comparison of tertiary structure predictions of wild-type and mutant
NFKBI.
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A case of occult macrophage activa-
tion syndrome that mimics of refeac-
tory kawasaki disease

Sang Hyun Joo, Kwang Nam Kim*

Pediatrics, Hallym University Sacred Heart Hospital, Korea

Background: KD is an acute vasculitis predominantly occurring in
children from 6 months to 5 years characterized by fever, conjuc-
tivitis, polymorphous exanthema, cracked lips, changes in extrem-
ities, and cervical lymphadenopathy with predisposition to in-
volved coronary ateries. MAS is an inflammatory reaction generat-
ed by excessive cytokine production, macrophage activation, and
hemophagocytosis. MAS mainly presents with prolonged fever,
rash, hepatosplenomegaly and hallmark features that include liver
dysfunction, elevated lactate dehydrogenase (LDH), coagulopa-
thy, hypofibrinogenemia, hyperferritinemia, hyertriglyceridemia,
and pancytopenia. Among rheumatic disorder, MAS occurs most
frequently in systemic juvenile idiopathic arthritis (sJIA) and has a 10%
mortality risk. In recent years, this syndrome has been increasingly
reported n patients with other rheumatic disorders such as KD.

Methods: We report a case of occult MAS that mimics of refracto-
ry KD. A 3-year old boy had been diagnosed as a KD and treated
with IVIG (2g/kg/day) for 3 times, however, he had persistent fever.
Despite the threatment, he has been transferred to a university
hospital because of his continued fever.

Result: Laboratory data on his arrival at university hospital. WBC
39,400/mL Hb 86g/dL platelet 562,000/mm3 ESR 91mm/hr CRP
107.66mg/L procalcitonin 15.50ng/mL Iron 3 ug/dl TIBC 238ug/
dl ferritin >2,000ng/mL Triglyceride 119mg/d| Fibrinogen 719mg/
dL AST 45 IU/L ALT 17 1U/L LDH 904 IU/L Protein 7.9g/d! albumin
3.5g/dl Chest CT : diffuse GGO lesion in left lower lobe and right
small pleural effusion. Multile enlarged enhancing lymph node
both axillae. Abdomen CT : multiple small or mildly enlarged on
mesenteric lymph nodes. Bone marrow biopsy : hypercellular
marrow with increased of granulocytic precursors. Granulocytic re-
active marrow. The EKG and echocardiogram were unremarkable.

Conclusions: The pulse methylprednisolone (30mg/kg/day) for 3
consecutive days with resolution of the fever. And the patient con-
tinued treatment with oral PD and cyclosporine. Laboratory data
after MPD pulse WBC 11,400/mL Hb 10.6g/dL platelet 449,000/
mm3 ESR 37mm/hr CRP 23.14mg/L procalcitonin 1.50ng/mL ferri-
tin 599mg/mL LDH 695 IU/L The clinical and laboratory findings of
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occult MAS and KD are overlapped. Furthermore, histopathologic
features of hemophagocytosis may not be present during the
initial stages. MAS can result in progressive multiogan failure and
fatal outcomes if not recognized, early recognition of MAS is often
challenging given the lack of a single pathognomic clinical or lab-
oratory features. They are treatedpromptly suggesting that they
may have hadearly stage of MAS. If persistent fever and rash are
observed in patient with IVIG, occult MAS should be considered.
The question is occult MAS a rare and potentially fatal complica-
tion of Kawasaki disease?

Keyword: Macrophage Activation Syndrome, Refractory Kawasaki
Disease
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Cutaneous manifestation among
transfusion patients

Mandeep Joshi
Public Health, Community Health and Environmental Society, Nepal

Background: The acute blood transfusion reactions are respon-
sible for causing most serious adverse events. Awareness about
various clinical features of acute and delayed transfusion reactions
with an ability to assess the serious reactions on time can lead to a
better prognosis

Methods: Aims: To find out the common adverse effects on blood
transfusion Patients having cutaneous and after blood transfusion
case reports during 2017Jan-2018 March. Total number of patients
were 21. Among them 10 males and 11 females.

Result: Among them four percent had mild reactions (agitation,
sweating, pallor, cold feeling, sense of weakness, nausea, pain in
transfusion site), and only 3(1 males and 2 female, had more se-
vere disorders, including urticaria with angioedema, ecchymossis,
vomiting, loss of consciousness, and convulsive syncope.

Conclusions: Acute adverse reaction are although uncommon
but we have to follow Evidence based management of it which
helps to reduce mortality. creating awareness about haemovigi-
lance by conducting continuing medical education (CMEs), and
training to healthcare professionals would lead to improvement
in reporting of transfusion reactions. Complacency and ignorance
were the main factors which discouraged transfusion reaction
reporting by doctors. Increasing awareness of haemovigilance
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among doctors and training on reporting transfusion reactions
would likely improve spontaneous reporting and help to strength-
en the blood transfusion system

Keyword: Transfusion Blood, Skin, Reaction, Awareness,
Developing Country
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Dipeptidyl peptidas-IV inhibition and
hematological effect of alkaloids rich
withania somnifera extract in type 2
diabetic mellitus; In-Vitro, In-Vivo
Anand Krishna Singh

Biotechnology, Devi Ahilya University Indore, India

Background: A novel approach in the treatment of type 2 diabe-
tes mellitus (T2DM), based on incretin hormone which regulated
by Dipeptidyl peptidase-IV (Dpp-IV). As such, we hypothesized
that treatment of diabetes with DPP-IV inhibitors along with he-
matological effects from isolated alkaloids rich Withania somnifera
(WS) extracts with different approached in-vitro; in-vivo; ex-vivo
and tissue histology

Methods: Effects of DPP-IV inhibitors from WS in high sucrose diet
along with dexamethasone induced T2DM was explored in-vivo
in rat. Apart from serum glucose; DPP-IV inhibition activity, HbATc,
Insulin, hepatic and renal lipid peroxidation (LPO), superoxide
dismutase (SOD), catalase (CAT) and glutathione (GSH) were mea-
sured with lipid profiles to correlate hematological effects of WS
with tissue histology

Result: High sucrose diet with Dexamethasone administration (1
mg /kg BW 45 days) increased concentration of serum glucose,
triglyceride, cholesterol and tissue LPO (renal, hepatic) with con-
comitant initial increase in tissue antioxidant to scavenging free
radicals but after some time antioxidants such as SOD, CAT, GSH
was decreased. However, after administration of alkaloid extract
of WS, (in-vitro) DPP-IV inhibition increase in WS (74.39%), as com-
pared to Sitagliptin (93.16%) with significant reduction in levels of
glucose, TC, TG and the hematological parameters were remained
unaltered except platelet count and TLC
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Conclusions: DPP-IV inhibitors isolated from WS are novel antidi-
abetic agents with hematological protective effects in addition to
their antioxidant properties. DPP-IV inhibition lower blood glucose
by increasing endogenous levels of glucagon-like peptide-1, an
incretin with fewer side effects.

Keyword: Dipeptidyl Peptidase —IV, Type 2 Diabetic Mellitus,
Antioxidant, Hematology, Incretin
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Production of a chemotherapeutic
enzyme drug for acute myeloid leu-
kemia and acute lymphoblastic leuke-
mia: L- asparaginase

Girish Pendharkar*, Sujata Umrane, Dhanashree Patil, Shweta Patil

School of Life Sciences, Kavayitri Bahinabai Chaudhari North Maha-
rashtra University, Jalgaon, India

Background: L- Asparaginase is used as chemotherapeutic agent
in treatment of Acute Lymphoblastic Leukemia (ALL), Acute Myeloid
Leukemia (AML) and non-Hodgkin's lymphoma. The enzyme kills
tumor cells by converting asparagine into aspartate. Tumor cells are
lacks enzyme to synthesize the non-essential amino acid asparagine.
Whereas, normal cells does. The present study was aimed at produc-
tion of L-asparaginase using efficient microorganism.

Methods: Modified czapek Dox medium and modified M9
medium were used for screening of fungal and bacterial strains
respectively. Two fungal and two bacterial species were screened
for the production. Solely selected fungal strain was studied for
production of L-asparaginase in sesame and coconut mixture oil
extracted cake.

Result: Aspergillus niger ATCC 6275 exhibited significant variation in
the production of [-Asparaginase in the influence of temperature, pH
and carbon sources. The enzyme activity recorded was maximum
at 72 hours of incubation period with an activity of 1.13 IU/ml of
enzyme. The optimum pH and temperature for maximum enzyme
production were 9 and 40°C respectively. Molasses (0.5%) proved to
be the best carbon source for production of L-Asparaginase.
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Conclusions: Aspergillus niger ATCC 6275 could be optimized
for industrial scale production of L-Asparaginase. Cheap medium
sources like oil-mill waste and molasses may be used for a cost
effective production of this anti-cancer drug.

Keyword: Lymphoblastic Leukemia, Myeloid Leukemia,
L-Asparaginase, Aspergillus Niger

L- Asparaginase
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Factors associated with quality of life
in patients with leukemia
Elaheh Alizargar, Azadeh Alizargar*

Community Health Research Center, Khorasgan Azad University, Iran

Background: Improvement of quality of life in leukemia patients
can be of a great importance. Most studies have been focusing on
life expectancy rather than factors that influence quality of life in
these patients. Treatment of cancer also induce fatigue in leuke-
mia patients which also influence their quality of life. We primarily
design this study to evaluate associated factors with quality of life
and fatigue in leukemia patients receiving chemotherapy referring
to shahid beheshti hospital of Kashan.

Methods: One hundred and seventy six leukemia patients refer-
ring to Shahid beheshti hospital for chemotherapy have been in-
cluded in this study between 2012~2018. Demographic informa-
tion, leukemia related and fatigue related data were collected. 36-
[tem Short Form Health Survey (SF-36) was used in two domains,
physical and mental health. Data were analysed using SAS 9.4.

Result: Mean age of patients was 34.5 +6.1 years and 89 patients
were men (50.5%) and 87 were women (49.5%). Majority of the
patients were single 99 (56.2%), unemployed 102 (57.9%), and
high school graduates 110 (62.5%). Average social support group
and average economic support group were the majority groups
with 115 (65.3%) and 102 (57.9%) patients in each group respec-

tively. 163 (92.6) of the participants had leukemia related pain. Ma-
jority of those 163 subjects (125 patients (76.6%)) had moderate
pain. Duration of leukemia in the subjects was 39+83 months. 111
subjects (63%) had Acute Myeloblastic Leukemia, 32 (18.1%) had
Acute Lymphoblastic Leukemia, 17 (9.6%) had Chronic Lympho-
blastic Leukemia and 16 (9%) had Chronic Myeloblastic Leukemia.
Physical component aspect of quality of life had significant asso-
ciation and correlation with marital status and educational level
and mental component aspect of quality of life had significant as-
sociation and correlation with marital status, economic status and
educational level (all p values<0.05). 166 (94.3%) of the individuals had
experienced levels of fatigue. Age, economic, educational and em-
ployment status of the individuals was not correlated to fatigue but
singles showed more fatigue than married people and correlation
between levels of fatigue and pain was high (=062, p<0.001).

Conclusions: marital status, economic status and educational lev-
el of leukemia patients should be considered as important factors
in their quality of life when medical staff are dealing with those
patients. As high rate of fatigue and pain and correlation between
them, it seems to be necessary to correctly address these factors
for the improvement of leukemia patient’s quality of life. Knowing
the patient’s marital status can be of the great important in man-
aging fatigue for quality of life improvements in leukemic patients.

Keyword: Leukemia, Chemotherapy, Quality of Life
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Systematic literature review and as-
sessment of health-related quality of
life in aggressive non-Hodgkin lym-
phoma survivors

Md Azharuddin*', Mohammad Adil’, Pinaki Ghosh’, Manju Sharma'"*
" Department of Pharmaceutical Medicine, School of Pharmaceutical
Education and Research, Jamia Hamdard, India

? Department of Pharmacology, School of Pharmaceutical Education
and Research, Jamia Hamdard, India

? Department of Pharmacology, Poona College of Pharmacy, Bharati
Vidyapeeth, India

Background: Patients with aggressive non-Hodgkin lymphoma
(NHL) treated with standard treatment regimens with substantial
impact on patients' quality of life. However, several measures have
been developed to assess the patients' health-related quality of
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life (HRQoL) from diagnosis through survivors and still a com-
prehensive overview of their measurement properties is lacking.
Therefore, this systematic literature review aimed to summarizes
the current literature, which measuring the HRQoL of long-term
survivors of aggressive NHL.

Methods: A systematic literature search was performed in
PubMed/Medline to retrieve all the English articles published be-
tween January 2010 to November 2018. The eligible studies mea-
sure the HRQoL at least 2 years after NHL diagnosis. To evaluate
the methodological quality of studies on measurement properties
of HRQoL using the COSMIN checklist (COnsensus-based Stan-
dards for the selection of health status Measurement INstruments).

Result: Of 437 identified articles, a total of 11 studies met the
inclusion criteria. Five different HRQoL instrument; European Or-
ganization for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 (EORTC-QLQ-C30), Functional Assessment
of Cancer Therapy: General (FACT-G), Functional Assessment of
Cancer Therapy: Lymphoma (FACT-Lym), Short Form Health Sur-
vey (SF-36, 12), and EuroQol five dimensions' questionnaire (EQ-5
D) used across the studies. None of the HRQoL instruments de-
scribed the satisfactory results for all measurement properties. Ma-
jority of instruments received positive ratings for construct validity
and content validity. Only two studies were tested adequately for
internal consistency (Cronbach's alpha(s) > 0.70) and reliability and
had positive results. Responsiveness was not tested adequately
for any of the instruments. Overall, the (EORTC) QLQ-C30, followed
by the FACT-G and the FACT-Lym, reported to the best ratings for
their measurement properties.

Conclusions: The current review identified several measurement
instruments; however, the majority of measurement properties
had not yet been adequately evaluated. Further well-designed
studies with transparent reporting of methods warrant to support
the use of HRQoL measures.

Keyword: Non-Hodgkin Lymphoma, Long-Term Survival, Health-
Related Quiality of Life, HRQoL, COSMIN
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Psychosocial counseling for preven-
tion of sickle cell in a tribal population

Suresh Gemawat

Genaral Medical Laboratory, Madan Mohan Medical and Counselling
Centre, Jodhpur, India

Background: The tribal communities with sickle cell disease consti-
tute 0.9 to 1.3% in many part of India. Sickle cell disease is genetically
transmitted hemo-globinopathy, Due to geographical and social
barriers, relatively few primary and specialty care health facilities exist
in tribal areas, With a large population, burgeoning birth rate, and
consanguineous marriage practices, Epidemiological studies con-
firmed that sickle cell anemia is rampant in the tribal populace, the
prevalence of homozygotes for the sickle gene calculated to be over
20% with an estimated five million individuals predicted as carriers. It
is recommended that genetic health services be integrated The goal
of preconception counseling is to identify potential or actual medical,
psychological, or social conditions but inspite of great screening and
therapeutic done by government primary health care and medical
services fails prevent and combat the epidemic. We conducted health
education in some Garasia tribal communities during their festive
auspicious day of Akateez and parted psychoocial aspect of genetic
premarital counseling session for young pre nuptial population

Methods: On the day of Akhateez, there are many marriages in
the tribal Garacia belt of Sirohi. We talked on the sickle cell disease
and counseling sessions were taken with the pre nuptial youths
about the genetic counseling, its benefits to the community

Result: The youth were very eager and well appreciative about the
screening and therapeutic well planned program of government
health sevices. Our main objective to put forward psychosocial aspect
in preventing consanguineous marriage counseling wa well per-
ceived and accepted.

Conclusions: The prevalence of sickle cell disease a haemoglobinopa-
thie is common worldwide, but the humen race is suffering differently
because of various geographical and environmental and genetic factors.
Preventing its spread by proper genetic counseling, with further genetic
engineering may be a win win situation for the betterment of humanity
Our aim of putting forward pychosocial counseling during auspicious
day of Akhateez wa to put forward a health education on largecommuni-
ty base. More large scale counseling session are sure to benefit in differet
part of world and more scientific studies may be done

Keyword: Psychosocial Counselling, Sickel Cell, Tribal Community
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Incidence of cancer incidence in India:
A analysis from cancer registries
Abul Kalam Najmi*', Md Salman Hussain’, Md Sarfaraj Hussain’

' Department of Pharmacology, Jamia Hamdard, India
’ Department of Pharmaceutical Medicine, Jamia Hamdard, India
® Department of Pharmacognocy, Integral University, India

Background: Burden of cancer incidence in India is considerable.
Cancer leads not only humanistic economic burden but also
impact the healthcare system. It decreases both the quality and
quantity of life. So, it is important to understand the cancer inci-
dence in India to deal with this devastating disease.

Methods: We captured the latest available data from the Popula-
tion-based cancer registries of India. The primary outcome of in-
terest was to compute the crude incidence of cancer during 2012
- 2014, age-adjusted and truncated incidence rate per 100,000
populations. Secondary outcomes were to compute the cumula-
tive incidence rate, cumulative risk. All the analysis was performed
using STATA v12.

Result: A total number of 174,693 cancer cases (50% male)
were reported during 2012 - 2014 from all the existing popula-
tion-based registries in India. Aizawl district reported the highest
crude incidence rate per 100,000 populations among both male
(204.6 cases) and female (160.7 cases). The age-adjusted rate per
100,000 populations in male ranges from 40.9 to 2304 cases, while
in the female it was ranged from 52 to 207.7 cases. Overall, the
truncated incidence rate per 100,000 populations ranged from
76.7 cases to 560.6 cases. Risk of developing cancer (cumulative
risk) during the life period of 0-64 years of age was lying between
2.8% 10 17.9%.

Conclusions: The present study concludes higher incidence of
cancer in India. The government should frame policies to tackle
the rising incidence.

Keyword: Cancer, Incidence, Epidemiology, Prevalence, India
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ELOCTATE

Eloctate® the First hemophilia A drug approved as extended half-life in Korea'
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Simple Solution

for Today’s Complex Patients
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* CANCIDAS® was an effective antifungal therapy in
patients with persistent fever and neutropenia.’

- CANCIDAS was as effective as liposomal amphotericin B when
given as empirical antifungal therapy in patients with persistent
fever and neutropenia.'*

« CANCIDAS® is indicated in adult and Pediatric
patients (3 months of age and older) for;

- Empirical Therapy for presumed fungal infections in febrile, neutro-
penic patients.

- Treatment of Candidemia and the following Candida infections :
intra-abdominal abscesses, peritonitis and pleural space infections.’

- Treatment of Esophageal Candidiasis.

- Treatment of Invasive Aspergillosis in patients who are refractory to
or intolerant of other therapies.

* The afficacy snd salety of CANCIDAS has rot Deen adequately studied in prospeoive clinksal triats invobving reonates and imfams
under 3 manths of age.

P EANCIDAS has not been studied in endocanditin astesrmyelith, and meningitis doe 1o Conclida

T CANCIDAS his not been stuclied as indial theragy for mvasive aspergiiosts

“In this choubie-bling stucy, fefaile neutroparic [ANC <500 ooliv/mm’) patients won rardomized w0 treatment with daily door of
CANCIDAS (50 mgiday following a Fmg loading dose on day 1) or AmBizoma (3 mg/g'dayl. Pimary efficacy anabyis was con-
chncted in the MITT population. Patients (N=1,095) were stratified based on risk eategory high-risk patients had undergane alloge-
ok sy Codl cransplantation or had el scute leukensa) and on receipt of price antifungal peophydaais. A totel of 26.3% and
23.0% of patients were high risk in the CANCIDAS and Amillisome groups, respectively; 5835 of pationts recedved prior antifungal
prapyligs in bath tesment roups. Patients who remained febile of clinically deterocsted folowing 5 cins of thesapy could
rocaden 70 mgiday of CANCIDAS or 5 mgkgiday of AmEfzome, Teatnant was contirmeed until the asbeohute neutrophd count was
4t bt SO0 per cuble mBimezer and for L 1072 hows thereafter, The cn-she imvestigator determined the duration of therapy far
patients with basidine or breskthnough fungal indectiona; howeser, it was recomenendsed that breatminst b givers for o8 kast 14 days.
and for at loast T days after nepuropsnia and sypboms iesalhved,

Thee: peirriary s posnt, ovierall Treorlhe repon se, was definpd i mesting 5 atrctly defined eriteris | sucoesstul ireatment of any
Ibaseline fungal infection’, absence of amy breaktheough fungal infection® during theapy or within seven days atber the comple-
than af thesapy, survival Far seven dayi alter the complethon of therapy, ro prémature discontinuation of study therapy because of
g relatied towicity on lack of effecacy, and resohution o fever (defmed a3 o wmperature betow 35°C for at bast 48 hours) dusing
neutropenia.’

* Baseline infocthons werd those prasent on or bofom day 2 of the sudy.
¥ Breakthrough infectionn. were those with an onset on day 5 or later.

CANCIDAS' Selected Safety Information

1ICANCIDAS K indhated for | Ervpanical Thesay s prevarmend fungal inlectiom m febeiis, rectiogenic pateees -1 iof Carufiuciens ik e o it dlareminal atuoray, POEtontis and pleu weace infechons CANCDES s

L

1hes Domer slufied] Ty ceradotsndil . tieDerarith, and mtsiagish due to Candics Teserers of Exdphages Corabols Tipmerm ol Mn!w.rmm‘h e e ey 1 O vt lenierst o ettt D s CAMCIDNS Furs it ot Wtushiend i inveial

erigry ot v atgsrglisin. 2 T nil mibt o co-fine CANCIDAS weth Seher medoaliond i thet S ro dita svalable on 1he compatitality o CANODAS with other intriven Soliifares, Sedheed 00 medbartions. D0 NOT LUSE CRLUENTS CONTAINING
DEXTROFSE | DMGLUCCSEL m CARCICAS 14 noe 1iatis m fbust coatining dodstng. 3 CARDIDIA it comsincicatod in patei with rrietin ithity 63 ey dovsponent of thi froduct. 4. Chnal ithude in sl taltty snteon ahd sdut gatsont thinw that
v ALT i AST wre traeaisn incrosced whar CAMOIDAS snd oy o 1 Wil Gt Sh Eritintien of these dats, CARMCIIAS shd Cycloiporing ihould onby b uisd Concomitintly in 1has patients il whom the potecsal
Iereht cutwesht fhe poteeial i Patiesss who develon -luur-ni.h-rhn'ampm S OSnermitan That sy ok B manRoed andithe fiioBoree of enstinuing therifry Shaukd he svaluatnd § Posulie hatamine medoned tpmgness ki been
rogsaenedd inchating sepoitd oF rih. faial seveling pruin sensation of warsith, or Bronchcandsm Anaphy o Bt Boon risoned duning sdminiimation of CANCIDNS. b Reportod chrical and laboatany sbrommalities seviong ol sdult gurteni teated with
CANCHAS s Drgsally il ard samy b (o dlsoonsirmastion, Thar mest cormetsien ddhvantr msacsar v adiults. L3171 00) v s, T, ohilly, o, diamfas, woniising, vipatiod S valion, phictstis dyionoms, taah. 7 Reportad o s st libors
Loy bty among ol pedlatric patioet et with CANCDAS wone typically erild andd arely lod 1 ewaatiton. T macrtl G achaptiss rescl bt {81001 e i, hemackac s, o, et o valur, Bact vty infudon ate
pruriun, Fygotension, rash, Hohireg. B CASICIDAS Buve tinag interacton with asolimin Cpoiespioning, rlsmpin: ey, noviisgios, (feiioin deomnthasons s iangpins. 0 Nodatre Ut The wlety snd ofiedtrmnss of CANCDAS i paciateic patiotits )
rrcniha b Y e of g arw bupsartngd by scfitonal datas The sy anid welfrty of CANCIDE an nasl baspr dcidately thalied b proapessny phnicsl wab vvobang nessnades sod rdami urdes 3 rmonths of age. 10, Patieny wish Hegals nioPosingy: Adul
it will il Pesuate irafciensy (CF-Pugh oo % 10 Al do not ceen o deriags achnbimss, For sdull purts, s madele hepars mmufficency IChic-R gt w7 ko W CANCIDAS 15mg daly iirsommendisd. Howssss, shers recomrmended &
141 rrac) bsactirng dhevtae i ntl b acdemirsinlina] o Dy | (v DEAAGE ARG ADMERITEATIONS, Thers hun chinical skt in adlit gl bery mits: i haparc inuffiency i Pugh s 291 s in paddiifrie patients with sy deorss of hepatic b
Ticimray. 11, Patierms svith Rena ks bency Mo doasgn sdpustment i recssny for patenswith sensl inmUfcency

Before prescribing CANCIDAS, please consult the full Prescribing Information.

Reforencet : 1. Waksh TJ, Teppler H, Donowitz GR, et al. Caspofungin verws liposamal amphotenicin B for emplrical
antifungal therapy in patients with persistent fever and nevtropenia, N Engl J Med, 2004:351 (1411391 - 1402

2. CANCIDAS prescribing information, MFEDS Korea
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BEENDAMUSTINE HCL
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Reliable
BACKBONE
THERAPY

SYMBENDA is a Reliable Backbone agent with significant
activity in malignant lymphoma treatment'

SYMHBENDA injection 25mg. 100mg
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AmBisome

linosomal amphotericin g

You've worked hard and your patient is recovering. ]
Then signs of an invasive fungal infection appear YO U V E
= and fime starts running out. Consider AmBisome.

Eftective against major fungal pothogens'™, it helps
P WON

THE
BATTLE

STILL NEED
TO KEEP
FIGHTING
THE WAR

The Innovative Liposomal
Amphotericin B to Target
Life-Threatening Fungal Infections '#

- Low Rate of Acute Side Effects*®

- Low Incidence of Nephrotoxicity, even in
High Dose Therapy*

- Broad Spectrum Fungicidal Action Including
in Neutropenic Patients®

- Impressive Response in Invasive Aspergillosis®
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MabThera® SC. The wait is over.
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Start with Tasigna,
Open up the opportunity for TFR!

Choose the opportunity
to achieve EMR and DMR,
platform of TFR for your patients.?
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Q¥ Neulasta

(pegfilgrastim)

Prophylaxis through
every cycle

Neulasta® used first and eve
helps reduce the incidence of

e e

febrile neutropenia
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OADCetris

brentuximab vedotin

ADCETRIS: CD30 Targeted
treatment effective™

IN RELAPSED OR
REFRACTORY sALCL

86% 99.1
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HELP YOUR PATIENTS ACHIEVE PH+ CML
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When multiple myeloma relapses,
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KRd from ASPIRE

KYPROLIS -based regimens (KRd and Kd)
reduced the risk of death by 21% vs Rd and Vd."”
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P<0.001 in CH+sCR
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