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FUN 16-19 Hunan 2568 a4 ISILTHETUNITATUR LTUNTAIAN

Theme: Integrating Evidence-Based Clinical Practice Guidelines into Real Practice

1 Sunday, h 16, 2025

Luncheon Symposium 2: BMS
Moderator: Wn. U8y tBa13La3g

» Optimizing anemia care in MDS and beta-
thalassemia: Rectifying ineffective erythropoiesis
Wey. AUNW Waszieay
wgy. aigden Lﬁmmzqa

Time World Ballroom AB World Ballroom C
08.30-10.00 . S1: Stem Cell Transplantation/Cellular Therapy S2: Switching and Stopping TKls in CML
Moderator: wiy. nausly asswia Moderator: Way.uagg3d am1
« CAR T-cell therapy for DLBCL « TKI switching in CML patient: from practice
W dn9198 awal guidelines to real life
« SOS prophylaxis and treatment U funsie iugana
ey Ansdla Amind « Breaking Free: When and how to stop
» How to define graft failure and treatment tyrosine kinase inhibitors in CML
u.Lau 1aeanlw UWLaNWUS agned
10.00-10.30 . Coffee Break | Exhibition | Poster Viewing
10.30-12.00 #. S3: Acute Leukemia in Adult S4: Red Cell Disorders
Moderator: un.afdnA AuA33INd Moderator: wey. AnWaN®o; 1335y Tny
» Comprehensive geriatric assessment and clinical » Key changes in 2025 TSH Thalassemia
outcomes in elderly patients with acute leukemia Management Guideline
w333 ToTawwils Ny Housa NIe
« The outcome of AML by ELN risk stratification « Ferroptosis: Roles in pathogenesis and treatment
in real practice ww.fide eidusauna
Wy Aufign Aundadhenaue « Unveiling KLF1 mutations in adult hemolytic
» Pre-transplant management: Enhancing ALL anemia
patient outcomes wiy.olgfen Wenszga
U S TUN SausTInnG
12.00-13.00 . Luncheon Symposium 1: Janssen
Moderator: uw.Lanwu5 Agned
« Navigating triple-class exposed multiple _
myeloma: New options for patients
UW.813TU gWnAtunt
Wy.maa AvnERauns
13.00-14.00 .

11

a0




DAY 1 Sunday, March 16, 2025

14.00-15.00 #. | Meet-the -Expert 1 Meet-the-Expert 2 Meet-the-Expert 3
leukemia & lymphoma Thrombosis and bleeding Red cell disorders
Med w6801 UsLATHEEIN Med uw.Wufinw Sefaquds Med wo.oigden 1Heanszna
wy.Anwla dnisnd wn.Beng Susrniind Wiy.da3 wnInug
UNNQET M0t wn.za? Foadsnalam W IANHEL ATIANSTWE
Ped way.ndvaly assnia Ped wiy.uoun Sezdatiun a3.80ufind M aag
Wey.Matnny Eeenag W3 Fddedna Ped wey AnWAN®o: 1a3yu iy
w318 % wudiaduasol wiy.anla myamwedna UN.YYY WdsUMaA
Wy mgsledu

15.00-15.30 . Coffee Break | Exhibition | Poster Viewing
15.30-17.00 w. S5: Pediatric Oncology S6: Nursing
Moderator: un.ifya1 t@nassa Moderator: Wiy WIW330h gawade
» Oral metronomic chemotherapy in pediatric » Comprehensive care for AML patients:
cancers Role of nursing
wn TR 1nreians Wa.3M50e Arwgadiadlan
« Nutritional challenges in childhood cancers » Bone marrow transplantation
wiy.aaiya qaismﬁlq WLyza3 wadl
» Update in pediatric hemophagocytic » Hemophilia
lymphohistiocytosis WLINAFA UANANT
LLTRAEP NI T

" a0eQ



DAY 2 Monday, March 17, 2025

Time World Ballroom AB World Ballroom C
08.30-10.00 4. o
S7: Shifting Landscape of Treatment in Indolent S8: Bleeding Disorders
B-Cell Lymphoma Moderator: wiy.an3uns walandina

o

Moderator: uw.qv’mﬁﬂﬁ qzy’mﬁiieff}
» Enhancing quality of life in hemophilia

« The shifting paradigm of treatment of mantle uw.‘éelsan? wasdsiana
cell ymphoma: From chemotherapy to targeted « Risk assessment and management of bleeding
therapies in patients on anticoagulant therapy
Wiy 88 usLATEEoIM un.3gNus azya
» Waldenstrom macroglobulinemia » Latest advances in neonatal thrombocytopenia
UW.813T0 gWnATiunit wiy.ueny Asedodun

« Shifting landscape of treatment in marginal
zone lymphoma
A < co o
UN.MUABE Uizeensnn

10.00-10.30 . Coffee Break | Exhibition | Poster Viewing

10.30-11.15 .
ihgnan g ™ U3

Chair: Wiy 3uns1n @3aiah
Co-chair: un.53z frA2NA
9 Y

« The birth of platelets: Basic science and clinical
applications
uw.waims lsattuasung

11.15-12.00 u. e o
Uszyalngiansigyszdnd

o uaaINAIIULsanNT 2567
o Uszmeanedalafinunnddieu 1 2567
« waavanuBuidauTanisiinausnuazaoy

12.00-13.00 w. Luncheon Symposium 3: Roche

Moderator: UW.gn3 Auviagi

« Revolutionizing DLBCL treatment: -
The transformative potential of bispecific antibodies
uw.qauﬁ’ﬂé UYITNATHS
Wy 881 usLAsEEsIm

13.00-14.00 . Luncheon Symposium 4: AstraZeneca

v ¢ o o aa
Moderator: UNWWUDLNN 29 TEFUFT

« Disrupting the hidden silence of PNH: An urgent
call to unlock the roadblock to care
unAUfInW Setnguds
ww.nans lsaiuasuns
o a a v
WeY.403 ¥ININUG

® 460



DAY 2 Monday, March 17, 2025

Time World Ballroom AB World Ballroom C
14.00-15.30 .
S9: Thrombosis S10: Myeloproliferative Neoplasms
Moderator: uw.ﬁuﬁ:mw defuguds Moderator: uw.unas #3smninuna

« Overcoming challenges in cancer-associated JAK2- mutation promoted thrombosis:

thrombosis From basic science to treatment approaches
W03 FuaAsnalan Wi AAM AUNTIBIINTIR
o Autoimmune anti PF4 thrombotic syndrome « Risk-adapted treatment for polycythemia vera
w300 3eana way.gilan faufgsinua
« Antiphospholipid syndrome update 2025 « How to treat MPN with pregnancy?
WY.51304 3935903 1UUN uw.oAde Aazds
15.30-16.00 . Coffee Break | Exhibition | Poster Viewing
16:30-17.30 . | g4, Aplastic Anemia §12: Transfusion Medicine
Moderator: Un.4Qy WIFEUINA Moderator: Wiy WIstudl Jaiuyesiasny
« Management of refractory aplastic anemia: « Difficult transfusion ‘support AIHA
What are the options? WY.U3R LANANS
WN. DAY Lgﬁ)‘ﬂi:l,a%j « Drug interference in transfusion testing
« Bone marrow failure in adults: Distinguishing WeY. WNWIIH Nawadn
inherited from acquired causes « Platelet refractoriness
Wy d03 mgninug WeY.Lauds) AaRaANs

« HSCT in bone marrow failure syndromes
W WINTIOH ASNIEITTA

17.30-18.30 . | Dinner Symposium 1: Biovalys
Moderator: UW.LEIY WIABWINA

« Integrating IgM enriched immunoglobulin and
CMVIG into modern clinical practice
UNYYY WIFTUINA
un.guaisaR aydgwus

* a0eQ



DAY 3 Tuesday, March 18, 2025

Time World Ballroom AB World Ballroom C
08.30-10.00 w. .
$13: Myelodysplastic Syndromes S14: Practical Approaches in Palliative Care:
Moderator: Uw.gn3 5‘%"7!%?11 Advance Care Planning and Team-Based Care

Moderator: way.n3 ¥k 39na
« How to integrate molecular findings and

clinical data for therapeutic decisions? « Adult case
wey Aunun waisziasy wn.nmSail touiin
« Treatment of lower risk MDS: How to sequence WA Unla
treatment? » Pediatric case
un.unAa F3suauna wey.oiA3s Yauwn
« Emerging treatment for high risk MDS wq,gﬁnsgﬂ, Tuninag

W ATe3 weaaninazna

10.00-10.30 . Coffee Break | Exhibition | Poster Viewing

10.30-11.15 4. . . .
Khunying Sudsakorn Tuchinda Memorial Lecture

Chair: Un.8510% %edde

« Current status of thalassemia prevention
wW.NeR Aaada

11.15-12.15 w. .
Luncheon Symposium 5: AstraZeneca

Moderator: UnW.gn3 i’{uﬁm;cﬁ

« AZ clinical program across the CLL landscape
UW.gNT Aunangi -

« Understanding & advancing intreatment for R/R CLL
UNUNTEY Lgaﬂimﬁg

« From science to real-world practice in 1L CLL
W.A19801 ANALNUS

12.15-13.00 W. | | yncheon Symposium 6: BeiGene

Moderator: U.8n3 AUNAI04

« Improving outcomes in B cell malignancies with _
novel BTKi: From clinical trials to real-world
practice

uw.qaw’l’n‘ﬁr qzyﬁmiﬂ;%
Wey.aa0 usm‘mﬁﬁﬁm
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DAY 3 Tuesday, March 18, 2025

Time World Ballroom AB

13.15-15.00 #. | Oral Presentation 1: For Resident/Fellow
Chair: wey.navaly asswia

Co-Chair:  uw.84819 TUIITRAT

OP-1-01 Cartilage biomarkers and HEAD-US score in severe hemophilia A patients
receiving FVIII prophylaxis
Arpanan Pramualratthakarn
OP-1-02 Comparison of an Al-Based App (MEASUREmenses™) and pictorial blood
assessment chart for evaluating menstrual bleeding: A randomized trial
Jeeraporn Srijan
OP-1-03 Frequency and clinical effect of clonal T cell in adult hemophagocytic
lymphohistiocytosis
Kamolchanok Tanchotikul
OP-1-04 Utility of circulating tumor DNA detection in diagnosis of diffuse large B-cell
lymphoma
Kamolthorn Srisuwannakit
OP-1-05 Cord blood screening of common SPTB mutations and their association
with the development of neonatal jaundice
Kritiya Rattanaseksan
OP-1-06 Clinical characteristics and whole exome sequencing in essential
thrombocythemia patients with negative for JAK2V617F and CALR mutations
Siraphop Thammayot
OP-1-07 The prevalence of malnutrition and the effects of nutritional support in patients with
diffuse large B-cell lymphoma (DLBCL), A prospective randomized controlled trial
Sunatcha Coratat
OP-1-08 Non-invasive prenatal testing (NIPT) of Hb Bart’s hydrops fetalis by using digital
PCR analysis of cell-free fetal DNA in maternal plasma
Supapitch Chanthong
OP-1-09 Anti-thrombocytopenic effect and safety of Carica papaya Linn leaves in chronic
immune thrombocytopenia: A randomized, double-blind, placebo-controlled
pilot study
Taksin Ukkahad
OP-1-10 Vitamin D deficiency negatively affects responses in chronic myeloid leukemia
patients treated with tyrosine kinase inhibitors

Vitida Chuengviroj




DAY 3 Tuesday, March 18, 2025

Time World Ballroom AB

13.15-15.00 #. | Oral Presentation 2: Malignancy

Chair: UN. I IYAGTUNT

Co-Chair: way.gniin Laﬂquiﬂ‘ﬁu

OP-1I-01 Enhancing outcomes of childhood acute lymphoblastic leukemia in workplace
diversity in Thailand: Multicenter study on behalf of the Thai Pediatric Oncology Group
Samart Pakakasama
OP-11-02 Real-world (RW) outcomes for brexucabtagene autoleucel (Brexu-Cel) treatment
in patients (Pts) with relapsed or refractory B-cell acute lymphoblastic leukemia
(R/R B-ALL) by high-risk features and prior treatments: Updated evidence from
the CIBMTR® registry
Kitsada Wudhikarn
OP-1I-03 Outcome of pediatric acute lymphoblastic leukemia using Thai Pediatric
Oncology Group protocols: Single institute experience
Nawachai Lertvivatpong
OP-1I-04 Infectious complications in Philadelphia negative adolescent and young adult (AYA)
acute lymphoblastic leukemia (ALL) patients in the era of pediatric-inspired regimen
Phoutthasin Vongngakesone
OP-1I-05 Successful management of acute promyelocytic leukemia in the third trimester
of pregnancy: A landmark case from Thailand and review of literature
B Prasertkanchana
OP-11-06 A comparison of treatment outcomes between cyclosporin and chemotherapy
in subcutaneous panniculitis-like t-cell ymphoma (SPTCL): Report from the
nationwide multi-center Thai Lymphoma Study Group
Thitirat Tirachotikul
OP-I1-07 Treatment outcomes of pediatric hemophagocytic lymphohistiocytosis
at Siriraj Hospital in Thailand
Bunchoo Pongtanakul
OP-1I1-08 Clinical utility of a functional precision oncology for relapsed/refractory hematologic
malignancy

Ployploen Phikulsod

Y a0eQ



DAY 3 Tuesday, March 18, 2025

Time Lotus Suite 13

13.15-15.00 . Oral Presentation 3:Non-Malignancy
Chair: wy.aaung salaniing
Co-Chair:  uw.33Wu5 azya

OP-II-01  Severe bacterial infection in thalassemia patients: Prevalence,
predisposing factors, causative organism and outcome
Ruttanaporn Taya
OP-IM-02 Efficacy and safety of hydroxyurea and thalidomide therapy in
[3-thalassemia patients
Phatsorn Choksomnuk
OP-I[-03  Phenytoin-induced pure red cell aplasia: Rare and challenging diagnosis
Isarapong Rattana
OP-II-04  Survey on the knowledge about threshold for platelet transfusion of
hematologists and hematology trainees in Siriraj Hospital
Pavarit Arayasukawat
OP-IM-05 D-dimer levels in provoked and unprovoked venous thromboembolism
in children in Chiang Mai University Hospital
Parichat Argayapitaya
OP-IM-06 Heavy menstrual bleeding in female adelescents at Chiang Mai
University Hospital
Phaksaran Wanginn

Coffee Break | Exhibition | Poster Viewing
15.00-15.30 .

Time World Ballroom AB World Ballroom C

15.30-17.00 4. | S15: Multiple Myeloma -Case Based Approach S16: Hematology Laboratory
Moderator: wgy.5381 Wadla Moderator: a3.808find o aang

« Monoclonal gammopathies: When the clone Is « Platelet number enumeration:

more than a positive laboratory finding (MGCS, Technique and pitfalls
MGRS, neurological) UN.TULATY AUTLUA
UnW.1an3g %:ﬁt]“/l%rﬁo’liﬂ « Platelet aggregation test: Propose,
« Transplant eligible multiple myeloma procedure and interpretation
WLIGNY AanTag a5 5unTas Tannusdn

« Transplant ineligible multiple myeloma
UW.TIG0 LAenden e

17.00-18.00 . Dinner Symposium 2: Agios Pharmaceuticals
Moderator: Dr. Jaime Morales

.

Pyruvate kinase activation in thalassemia:
Results from ENER GIZE and
ENERGIZE-T

un3tls Jdsenia
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DAY 4 Wednesday, March 19, 2025

Time World Ballroom AB

08.30-10.00 % | posearch Highlights

Moderator: Wi.N1QAW %’uw%g\i
« Detection of MRD using IGH assay by NGS after second cycle of chemotherapy
in adult B-lymphoblastic leukemia predicts poor clinical outcomes; Results from a
multicenter study
Wy AUNW WaLIzIEa
« Biopsy-free score for screening myelodysplastic syndrome and related diseases in
cytopenic patients
Woy.A3AN©IA anFuun
« Outcome of hematopoietic stem cell transplantation in pediatric patients with
transfusion-dependent thalassemia in Thailand
woy.ndvualy sssnia
» The influence of maternal diabetes on the cord blood iron status at
HRH Princess Maha Chakri Sirindhorn Medical Center
wyy.ifyatort ladnsana
« Reticulocyte hemoglobin equivalent (RET-He) level in CKD patients receiving ESA
WA WiBgaN
« Predicting venous thromboembolic risk in Thai hospitalized medically ill patients
with Padua predictive score and IMPROVE score
WY YUNIN §ITIiyad
« How to apply the ASH Clinical Research Training institute in Asia-Pcific (CRTI-AP)

Woy.NITIk Yy st

10.00-10.30 . Coffee Break | Exhibition | Poster Viewing

1000-1200 % | prosidential Symposium

3
a

Chair: WL AUNIIN FITER
Co-Chair: wey.Ansita Hn13ne
« Decoding the complexity of Von Willebrand disease: From genetic to treatment
w59 qreszna
9 Y
= v & 3 a a
. ﬂa..ﬂmLﬂu@nmuﬂsmaﬁzﬁawmwr;n

Wiy mgaw Junige

12.00-13.00 .
Luncheon Symposium 7: Takeda

Moderator: UW.NQ1H1 @IN130k

* New horizons in newly diagnosed advanced-stage HL treatment:
Enhancing patient outcomes
Paul J Brdckelmann, MD

(University Hospital Cologne, Germany)

® 460




DAY 4 Wednesday, March 19, 2025

Time

World Ballroom AB

13.00-14.30 .

Case Discussion
Chair: wn.ayde nsnd

Co-chair:  wi.dunw wadsziaiy

Case Discussion 1: Pediatric Case
Presenter:  Wiy.0\1A&T LAIHTW

Discussant:  Way.wm¥ing @adagaana

Case Discussion 2: Adult Case
Presenter:  WW.uunN3 SUATENA

Discussant:  WW.WaNT ANSWT

14.30-15.00 .

Kahoot

o

v
Moderator: WW.IFNW ANITRYING

15.00-15.15 w.

o 1l53N19@91978 NTENANAIIUIEURY resident/fellow

o Tansilssyn

20




Poster Presentation

PP-01 Clinical parameter and prognosis of subtyping diffuse large B-cell lymphoma with cell-of-origin
Nisa Makruasi
PP-02 Effects of nutritional status on academic achievement among children with thalassemia
at Phramongkutklao Hospital
Panchalee Poovichayasumlit
PP-03 The accuracy of a point-of-care coagulation testing in pediatrics
Supicha Maneekhiew
PP-04 The association of HLA-B*5801 genotype and skin reactions among pediatric patients diagnosed
with hematologic diseases and cancers receiving allopurinol
Parisa Maneechai
PP-05 Clinical outcomes in pediatric patients with severe aplastic anemia treated with Thai guideline
Nachapol Jatuten
PP-06 Clinical outcomes of pediatric osteosarcoma: Single center study
Patpetra Svasdisant,
PP-07 Outcome of flag with or without idarubicin regimen in children with refractory or relapsed
acute leukemia: A single center retrospective study
Achiraya Neatpracha
PP-08 Efficacy and safety of three-factor prothrombin complex concentrates for the management
of oral direct factor XA inhibitor-associated major bleeding
Pakpoom Rasmeehirun,
PP-09 Incidence of osteoporosis in steroid therapy in patients with lymphoma: A prospective
single-center cohort study
Wichuporn Sirikajornroj
PP-10 Effect of time interval from diagnosis to treatment for diffuse large b-cell ymphoma (DLBCL)
on survival: A retrospective single-centre cohort study
Auchariwan Saensen
PP-11  Prognostic outcomes of diffuse large B-cell ymphoma patients with myelocytomatosis
oncogene (MYC) and B-cell lymphoma 2 (BCL2) co-expressor
Supanut Kumjan
PP-12 Incidence and risk factors of diabetes mellitus in patients with newly diagnosed
Non-Hodgkin lymphoma (NHL) treated with CHOP based regimen
Preedee Patipanboonnum
PP-13 Prevalence of iliac compression syndrome in patients with deep vein thrombosis of
the legs in Thais
Hathamon Chonwarangkoon
PP-14 Hemostatic changes and complications in patient undergoing extracorporeal mechanical
membrane oxygenation: A prospective study in Thailand
Nutcha Pattaraarayakul.

i a0eQ



Poster Presentation

PP-15 Gene mutation associated with hemolytic anemia in myelodyplastic syndrome
Nasawan Ratinanthakul
PP-16 Clinical outcomes of venous thromboembolism in patients with hepatobiliary and
pancreatic cancer in Thailand: A retrospective cohort study
Yanisa Boonyayoi
PP-17 Post-treatment cognitive function and quality of life assessment comparing between primary
central nervous system lymphoma and non-CNS lymphoma patients in complete remission
Warayoot Luangmaneerote
PP-18 Optimizing markers for chronic lymphocytic leukemia diagnosis by flow cytometry:
Results from the nationwide Thai Lymphoma Study Group
Ornnicha Sathitakorn
PP-19 Genetic signatures and treatment outcomes in acute myeloid leukemia with hyperleukocytosis:
A comprehensive analysis of 444 patients
Nattanon Namjuntra
PP-20 Bleeding and thrombosis in patients with suspected or confirmed heparin-induced
thrombocytopenia: A 20-year experience at Siriraj Hospital
Yotsathon Chantarawichian
PP-21 Rate of advance care planning in refractory or early relapsed aggressive B-cell
non-Hodgkin lymphoma and classical Hodgkin lymphoma at Siriraj Hospital
Jirapa Puriwekin
PP-22 Thrombin generation assay changes after prothrombin complex concentrates reversal
in patient receiving direct oral anticoagulants
Decharawee Nuntadee
PP-23 Comparison of genetic profiling between myelodysplastic syndrome (MDS) and pre-MDS
patients and the study of genetic mutation predicting response to low-dose erythropoietin therapy
Wichittraphon Sukcharoen
PP-24 Disease characteristics and treatment response in plasma cell disorders patients based
on genetic abnormalities from fluorescense in situ hybridization
Watcharamon Theerabunyakul,
PP-25 Is bone marrow biopsy needed for diagnosis of acute leukemia?
Supakarn Boonnumma
PP-26 Prevalence and clinicopathologic characteristics according to cell of origin subtypes among
patients with peripheral T cell lymphoma
Phartsakorn Charoensaksawan
PP-27 Associations of markers of coagulation, fibrinolysis and inflammation with post
thrombotic syndrome
Worapapas Chalermsuwiwattanakan
PP-28 Generation of immortalized erythroid progenitor cell line from hematopoietic stem cells derived
from [3’-thalassemia (CODONS 41/42) with hemoglobin E disease
Thaw Naing Zin

. 400
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Birth of platelets:
Basic science and clinical applications
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Birth of platelets: Basic science and clinical applications

wasins Tsarluasuns
ATBIYIMANT ANZUNVEMENS PAINTAIMNINGITY

indadensiunumdrfylunistesiunazinwinnzidensendienaay suussddin
ogslsfimunisinusenisliindaidon (Platelet transfusion) Tugfthefifiindnidendmie
Bewthil dediavaneuszns tduinsuiaunaundadasindadenidesmndundnsoe
Feafhiusnul3ldduiiandion 5 ufvuneny silvdesdifuinaindaiennaumunaonia
nmsiiuoufvedreindnionauLes uazn1sassealaneuRueAvilin snevaUBIionS IR
Fonanawizenely (Platelet refractoriness) nasldsuindnidendn  uenaniinissuinda
Bondulmnudssdinuannmssuidenld wu msuudeudouuaiideiiomnmsiusivinga
Laamﬁqmﬂﬁﬁﬁm Transfusion-related acute lung injury (TRALI) AnvILAY ANITUATULTS
WUU Anaphylaxis uaznsinieainiadasig o finsralaimuilesaneglurag window period
Dudu

nmsdnlanssuiunistunisaiiandndenannungaslelesi (Megakaryocyte) aen
AndslussiluanadedivsslonilunisAnduiinistnuiielieneniefiasannsondnndn
1H0AUDINULD 198NN LALDY ImahjéfmﬁquLﬂﬁmﬁamﬁrm;ziu%mﬂ Fageadlanalnduny
Tunsiinlsatiy 9 nienisadrandmdeniiliuantoan Human Leukocyte Antigen
(HLA) %39 Human platelet antigen (HPA) Funnnwassuiidadaden (stem cell)
Tunaoaviaaes lesnliungUaedifitlymn platelet refractoriness 39azlaifitigmizoanis
a¥redalanoufivenuarnistnenendelsa %qﬁqagﬂumzmumﬁ%’a

Tunensadnn Sunundenisinuvesniadeaiiviniuly erahiliAnnizay
Bongasiu (Thromboembolism) dseravilsdsundinldidudu Tselunduilldud Myelo-
proliferative neoplasms (MPNs) ﬁLﬁm}’mm'iﬂmaﬁuﬁ:%ﬂﬁ‘umidﬂﬁ'ﬁywﬂm (signal

1 g$nw1 MPN Tu

transduction) ﬁagﬂu Thrombopoietin receptor-JAK2-STAT pathway
Uagiudwmaanwadidadentaglddimznizas fdinadrafesnnwadidadenynyie
Aasuue §esioan1snisdnwiselutielulanissherndunizrewadinunilagluinans

waaUnAZefate1fun1TIF@dnAMuInemansiugy
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wonaniniely granule veundndonilansiivielumsisaiulnwasnsmenes
wra Fefinsideindadenvesiiees (autologous plateletrich plasma) wndaaniz
Fiflorresnwlse wu Fodey ie wadediisnwlime Wudu dulududu q msdnw
Tudeimnasmuinndndeniunurlunssuaunsrofudelsn NszUIMISEUAKSEUY
(systemic inflammation) ? wazn15unsnIza1eveswzise (cancer metastasis) ® Fao199%
LERITNUNUINYDIIAUNAALTOAIUBUIAR E1MSUNITSNINTIE sepsis B Snwilsanzis
widadasson1sfnyluuyudaaly

Megakaryocyte
Megakaryocytes Lﬁulfziaa‘ﬁwuﬁawmiulmmzanLﬁaLﬁaUﬁ’ué’aéaumaa erythroid Ly
myeloid series Aewfiasiosaz 0.05 voumadlulunszan uraunsaasuNdndenldsiuiy
wnane TuglvgfinsasandadonUsyana 10" seu® suiunisahadndenuns 2.0x10"
sioTu” wazililnsia 1.5x10" apiu®
Megakaryocyte Lﬁumiaa‘ﬁﬁsumﬂiwgﬁqmiulﬁuﬂizaﬂawﬁﬁumoﬂmﬁq 50 luasou @
Fohlanunsoadandadendidawimdndies 2-4 luaseu Msmnuannunedauszana
2000-3000 LnanLdenne megakaryocyte® Fathy megakaryocyte Jaiflnnuanuaieiivaulyl
wileueadlag lusrene uazidudmnglumsidodiomnalnseduluanavesnszuiunis
Fifewiinnunndt 30 9 o
1. Endomitosis 18 n1sfiudiuay DNA a0 2N Hu 4N, 8N, 16N, 32N, 64N way
gn9d 128N Tnglifinnsuiasad Fanaaingaddu 4 lusresnefiaziisiuan DNA Wy
2N Tu phase G1 way 4N Tu phase G2 whﬁ?u Wo31 endomitosis Vilanusadl
nsaselusiulumadusuaunnaueaaiaualuglamunzaunnnisasiunan
L@0ATIUIUNN
2. Platelet formation A nsiifinisarandndenain cytoplasm 283 megakar-
yocyte FuAnannnsii mesakaryocyte fifnfuntimasndoniinisiiu cytoplasmic
process fiSunin proplatelet Wnlulunaendon uduandaudundndon vie
NIUANAIYDY cytoplasm Y84 megakaryocyte [undnidenlnenss LU budding
w3 rupture laglilanu proplatelet fvagnanisvazidennealy
nanuiiauiiliannsaldiwadduindnwunuazsuiuiidesunnues mega-
karyocyte vinlinideszauluanadulldaniin JunsziainsAuNy proto-oncogene
cmpl Feillassasradiu oytokine receptor waznsvhany MPL Tunyneaeailidindadon
uay megakaryocyte anasagnenn ™ uansin MPL WWudisuves Thrombopoietin (TPO)
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Fadu erowth factor 1809 megakaryocyte '«Juluﬁfjm‘ﬂ 1994 1338970 4 NFUAINTE
Aumy TPO Miansnsaduuaznszdu MPL receptor ®' thldganuanansauiudiuiu mega-
karyocyte Tunasanaass wazn15@n®IAg 9 uinuglunaisenn
NN31935Y709 megakaryocyte fiosondataiunisusnviuiuiaduneluwag "1

Tewn

1. Hhdneuen fidrdyfianfie TPO growth factor dnseduieust stem cell unfia
megakaryocyte ﬁamuﬂmﬁ winszuaun1saavineliun platelet formation liifieserde TPO
TngazndmaeazBenoly vynnaesividliuna TPO vido MPL egnsduifrausifiin (kno-
ckout mice) FzfiTunwnindenviososas 10 vewyUnd uansinndndensesay 10
ansondnldlasendedadungluvity venndwymantagdisiuiu hematopoietic stem
cell (HSC) ftanas ™ uagludniidnmsnaneiugues MPL udriuila agiinaniziEendt Amega-
karyocytic thrombocytopenia Fozdinnzindnidonuas megakaryocyte Fussudnuay
naneiihilse aplastic anemia ooy 4-5 Y™ uansi1 TPO uay MPL flnnudnduse
stem cell malsllaianty megakaryocyte Lﬂ/iﬁﬁgu

2. Jaduanelu 1aun transcription factor mng o 2 ﬁﬂamummamaaﬂﬁuaqﬁuﬁﬁw
Husionisiadan stem cell Ty megakaryocyte auysal (3Uil 1) avwdrdgma
pafnfensnaeRuivesiusing q madndiudavlfAan1oe Hereditary thrombo-
cytopenia ¥liaging 9 WU Bu GATAT Feflnnmdndusie erythroid cell fe fihoaziiingn
Benadsauiulafingns Bu RUNX1 sdndusienis differentiation 13 stem cell ¥l
AMAABIRENISAN acute leukemia mmnl,ﬁaéﬂwﬁmqmﬁu e FLI1 Seinasiaszuy
3w 9 dhe WldTensneeainuenuileninssuuiden Wy mental retardation ugu

Thrombopoietin (TPO) signal transduction

MPL 1Ju receptor LWUU homodimer fiflassasrendne erythropoietin receptor e
TPO %39 EPO UV receptor 189617 %ﬁmsﬂiz&:uimLaqadaé’@mmﬁ%’uagjf‘ﬁ"u receptor
agnou laln JAK2 tyrosine kinase %ﬂﬂﬂﬁ%ﬂé‘if\laﬂlﬁ/\lm (phosphorylation) TnuLes JAK2 i
pEUNALAEN receptor uay Luananig 9 it fidsduaasely Wun Signal transducers
and activators of transcription (STATs) flanunsadnluluiindeaveawadiiienrununs
LEAIDBNUBITY UBNIINNIINTZAU JAK/STAT pathway Uia receptor in1sasdeyaadluan
23019 ﬁﬁﬂﬁﬁyléjlm mitogen activated protein kinase (MAPK) taiz phosphatidyl inositol
3 kinase (PI3K)/Akt/mTOR pathway viiliiin1sifius usuwad (proliferation) uag nsiaey

Wuwadsun (differentiation) 7%
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SCF

IL6, IL11 «

Peri-vascular Matrix
Turbulence Flow

—

T ————

IL3

RBM8A
HOXA11

RUNX1

Hematopoietic Common
Stem Cell Myeloid
progenitor

RUNX1

. — ‘ —
MECOM

GFl1B
ETV6

{ Ko
TAL1 GATA1
MK/ MK
Erythroid  progenitor
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FLI

TPO—

GATA1/FOG

NFE2
FLH

RUNX1

MK platelets

JUN 1 N15AIUANNISASIY megakaryocyte wavindndonsiedadunisuen
(hematopoietic growth factors taziladanelu (transcription factor)

13a Myeloproliferative neoplasms A polycythemia vera (PV) wag essential
thrombocytosis (ET) Gsfiifimdanuniazindnidengimudfu inanmsnaneiuguesdy
JAK2V617F vl JAK2 ansnsanserusiiies (autoactivation) lalaglaidesdl EPO vise TPO
unszdunou iWuihaulaivilunsnaneiududafentu fie JAK2V617F fUaguneseds
AR PV wivesedaiin ET Yadunnfonaneiiug JAK2V61TF finu fnidukuu homozygote
Tu PV uaztuuuu heterozygote Tu ET ﬁaumiﬂmaﬁuﬁ:ﬁ exon 12 w84 JAK2 agidunuy

21 5739AnwnTsaNdey e JAK2VELTF gy

heterozygote wagyilAa PV U
ﬁUﬂﬁﬂﬁ’]Ejﬁuﬁj‘ﬁl JAK2 exon 12 Tu model ¥4 induced pluripotent stern cell (iPSC)
ety erythroid cells 1ieusu mesakaryocyte Tnewadidasl JAK2 fiunfmde
’ejgj Wy model vas heterozygous mutation 131MU21 JAK2 exon 12 mutation %ﬂizéju

22 48 hete-

N13:938yU84 erythroid cells 19AN71 megakaryocyte laedin1snsesu STATL |
rozygous JAK2V61TF ﬁ]zﬂizéjumilfﬁiyfum megakaryocyte 1afAna1 erythroid cells Tay
1n19nseRu STAT3, STATS wag AKT waneimsasdanunelumadestuiuriaves
waduazviinvesnsnaneiugeng dssavinliiAn phenotype fumnssiu é’fmamsl,ugﬂﬁ 2

nsdnwnuugaiidmiu MPN Tudaquulderdu JAK2 Bundn ewvanias
funmshauresia JAK2 Unfinay JAK2 finaneiugesndlisiimgianzas shlslaanunse
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. Growth Factor . Growth Factor
Receptor | Receptor

JAK2 |_ IFN-a
V617F
P '— As,0,

gﬂﬁ 2 nalnnsiinlsa Essential thrombocythemia (€18) wag Polycythemia vera
(¥27) Tngmsnanewuguesdiu JAK2 7 wansnafu JAK2V617F way Exon

12 mutation AUAIAY) %agﬂé’ué’ﬂﬁima interferon wag arsenic trioxide %

WamnaelsinninnsizyilfiAndaideametssuisaiesannisne JAK2 Undgeiinm
denisaiyrecsadidnidentnigie dlenenenumeniiannsadidinisianues
JAK2V61TF Taglsiduds JAK2 Un@ ann iPSC model ismudnnsly Interferon-alpha was
arsenic trioxide (ATO) anunsadadanisiivlnvesmadiiil JAK2 mutation eghesrmy 22
Fadldfusenunemddnfinudn interferon aunsnan JAK2V61TF allele burden lu
AUy MPN wagnisaaadlunynudn interferon wag ATO ansadads MPN cells léunn
niwadund Tnerunisdudslsiiu pmL

ET §901991inannnsnaneiusvesiu CALR dsnfazeglu endoplasmic reticulum
(ER) Lﬁ@ﬁmiﬂmﬂﬁ'uﬁ:uuu frame-shift ¥il# ER retention signal w89 CALR malu CALR
finaneiugavesnuiusniwadduuaznsediu MPL receptor 3soraifuitmunglunisinm
¢ antibody sla CALR ' insiziwadunfiasil CALR agnglumadiiniuaglsignvinans
feueuiued uenaind ET Sromasfnninnsnateiuguesiiu MPL vilkin1snszdu
AULDY (activating mutation) aansadsdayanalaglifesd TPO Wesanmsnaneiusves
CALR uaz MPL diwasia TPO signaling wintiu lsiiinasie EPO Saieus ET lavitliiidn PV
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Megakaryocyte lla: Hematopoietic stem cell (HSC)

ASAUNU TPO Wag MPL vilsinuin TPO ﬁm’mﬁwﬁwiaﬁgﬂ megakaryocyte lag HSC
Tutlagiuiedinisun TPO receptor agonist LaikA eltrombopag *” wag romiplostim #” 11
TEsnwlspues stem cell laun aplastic anemia IfﬂEJIﬁL‘Id]U‘EJ’lLﬁﬂ?ﬁ%@Iﬁ’i’J@JﬁUmﬂﬂQﬁgﬁu
MUNUI AN

N191A38V89 megakaryocyte Buan91n HSC iy Multipotential progenitor cells
(MPPs) 1¥u Common myeloid progenitor (CMP) Ju Megakaryocyte-Erythroid progenitor
(MEP) Ju megakaryocyte progenitor (MKP) udu megakaryocyte Iuﬁqm MU hema-
topoietic hierarchy (gﬂﬁ 3) LANITANYIFONT WUIT megakaryocyte @LITALDIYLIAN
HSC #ifinnsuanseanaes von Willebrand factor (VWF- positive HSC) ) lalnenss ‘vﬁ‘amﬂ
MPP 1aemss Imﬂmmu CMP w3a MEP ® # prsinuwaa q dwuidn platelet fin9n
megakaryocyte 71910 HSC/MPP Tnenssiaiidnaauunnd o mumwawu \Anunan
Beadivhauldunnniiu LLauL‘LJuLW;wﬂmﬂmmamaamLaamqmmul,wmuﬂlugqamq[“’]

wialulad single cell RNA sequencing " @1315031AS184N1SLAAIDINTDIBUAI 9
Tundaziwadvinliaunsouus megakaryocyte Tuny Juld 3 nqudes “ ldun mega-
karyocyte finiitasiandnidonasdl hish DNA content mjuﬁ 2 'l¢iun megakaryocyte 7

D)
/@'
/.

E9— &) /7‘_>

\o \

~G
@ —> < platelet
oSO

5U# 3 Hematopoietic Hierarchy LUUAF LaN15I930y789 Megakaryocyte
UNEIUEINTARTEYINN stem cell lalnanss
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LaneaNduNNLINUSTUUYTAIUNIU ASNY antigen presenting cell Fagnuaniven

way ﬂzj:u‘ﬁ 3 10U megakaryocyte ﬁagﬂﬂé’%mﬁu HSC feenfaglu HSC niche g
sl HSC Tidiaana quiescence mﬂﬁﬁu N133nW aplastic anemia pe TPO receptor
agonist %maaaﬂqmémuma megakaryocyte lUdaesu HSC Snveanis usnaniilse
MPN 718 megakaryocyte ﬁﬁmiﬂmsﬁué JAK2V617F ansnsaidushdaaduly HSC fiuna
wadhunniusaslusyavenvili HSC tovasndrenalnnisiislsa myelofibrosis &

Megakaryocyte endomitosis

Endomitosis {unszuiunisfisianizsie mesakaryocyte Inglamuluwaddu 9 Tu 51
mEJﬂi“mumiwﬂ‘mLszjaammmiwmmﬂLszfaaau q @nunsaasanandenlaegsiuseans
ANE9Fn megakaryocyte 7t ploidy i (hypolobated micromegakaryocyte) Afsanunse
atmLﬂamLaamlmmﬂiuamsmwlmmmLsziaa‘vm ploidy qafm i 13A Chronic myeloid
leukemia (CML) @il megakaryocyte sumdnusfisiuiunnidadiandadenls weiin
sefisunundadontiosnit ET i megakaryocyte wuslngini

nsAnElUTEAURAGNUIN SeUEAN ¢ 989 endomitosis LAWA Interphase, prophase,
metaphase taz anaphase wLULBUNU mitosis 535UAT e telophase Wag cytokinesis
wlidntumitevlu mitosis fe lashulzudagnilalag microtubule 310 centrosome vilen

529 prsnseRulviwaduUa W

PNy wawadlliinsueneenainiudesiuduwadifen
TPO ¥i3D transcription GATA1 Gansedulifimadidn cell cycle annsansesuldiia mitosis
e endomitosis

nalnddayues endomitosis Ale Msdfudansiiin cytokinesis Goaiinnsadns cleavage
furrow maﬁammwaéﬁﬁwﬁwvLwﬂmmaﬂmﬂﬁ’u TneUsenausie actin waz myosin 899

[37] A a 2 1
1u megakaryocyte ASgLANNNUIILNITANAIVOS

V]’]ﬂ’]i‘UUGDL‘WE)LLUQL%aaa@ﬂmﬂﬂu
N1391197U%89 G-protein Fo RhoA™ %ﬂﬁ’mﬁﬂﬁmuqmmﬂﬁ@ actin polymerization
U3 cleavage furrow Tnetdunaunainiinain Guanine nucleotide exchange factor H1
(GEFH-1) finszfunsvhanuyas RhoA tiinaanas Saufuiinisanasyes myosin 1B (MYH10)
A cleavage furrow tinlails

dun1sfnunlusedu transcription factor Wuln transcription factor RUNX1 uag
FLI1 9gnansuanseenuesBuiiadns GEFH-1 uag MYH10 ! msnanesiuguasdu RUNX1 vide
FLI1 Sevilsiifin hereditary thrombocytopenia 71 endomitosis anas wenani tran-
scription factor MKL1/SRF agann1suanieanvoddy GEFH1 viliiiin endomitosis Lt
Hut9 yenaniinsiey Rho flanas avannisyieuaes P53 vildmad megakaryocyte

aunsanusen1Iz polyploid tnglidiinnsvanves cell cycle
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Platelet formation

ﬂizU’JHﬂ’]iEj@ﬁ’]EJ‘UEN megakaryocyte f® nsasrandaden lng megakaryocyte
FO9NIZUIUNIT endomitosis Iﬁﬁ%u’nﬂwqj 1in138379 receptor/glycoprotein #19 ¢ U
A7 waz content vaaNAaLdan Tawn granule, mitochondria, dense tubular system L&y
cytoplasmic molecules #e 9 nsadrundnidendosdinisiuiuiiiUsinamnaned
Wendunanewundadon 3adesiinisadns demarcation membrane system (DMS) Lite

(a1

I 2 A Ao w v X ] . v o o a a
WU membrane YaLNaALABANNIRITATIIVU UstIed DMS #19991AY "LGUMUGUUWWLFTU

Ao phosphatidyl inositol (PI)-4, 5-P2 ﬁmmiamzé}:u actin polymerization vil#iin

42] Qslj o L d' v SL
UBNAIINU megakaryocyte LABDILAFDUANINYLU

polymerized actin uSiad DMS 1
lunszanlufniuntdivasniien \fieazddesndndendlulunaendon drnsudesindn
HenldlaBaturasniden (ectopic platelet formation) agvilinsuasendndeadiluly
waendenlifvinfinns e mesakaryocyte ﬁagj%ﬁ’waamLﬁamzﬁmﬁa%ﬂ podosome
Fauszneume actin uwaz Wiskott Aldrich syndrome protein (WASP) \ite8nfinuazindey

I psnaneiugresuniaine WASP Jwiliie

unazgvzarviaenideniiieUdenindaiden

\ndadensilulsn Wiskott Aldrich syndrome %58 X-linked thrombocytopenia
Yadefinsedunisaiiandndendnn megakaryocyte Ssfosnainvasnidon léun

extracellular matrix ifuduwes basement membrane vosvABALEDA d1uUTENOUTRS

Hon Wy nIzkadonyiliiansewanyuiu (turbulent flow)* @3 sphingosine-1-phos-

[45] [46]

phate Tunanaun dsgaunsatuayu™ uagAnA1u Iaunsansedu platelet formation

wanantlunie stress lAuUNaU cytokine IL1A™” wag chemokine CCL5 ¥ anunsansedu
nsas1undnldenain megakaryocyte 1MnTY LilaRBIN1INSIRLINAALGDADE195IA5)
o & v Y] q' ! ¢ ] a Y
nsafandnideanesefonmudsusunweigaiegiwnn lagldmaudeulaseaing
(reorganization) ¥4 cytoskeleton n1snaneiugueasduias1flusiumfeIiu cytoskeletal
reorganization vlsn1sas1ananidenvuindnain megakaryocyte Faflvunalugiinlyl
¢ 1 A = < A o £ ] [ a .
auysalnanfensilindadiendnuiutssausivinalrgniung (Macrothrombocytopenia)
1 < = Y | I =
nsasenandenlulagiuwiisenidy 2 wuu As
PN A . v a ! & I
1. M3% megakaryocyte 81 cytoplasmic process iinlUlunasndonnauazuanlunan
1&on Tu cell culture AsNuazU Tnsuanalvn 13enin proplatelet “* Tusrene proplate-
let azvgainlulunszuadendu preplatelet Ailvwnlngininnanden 2-3 wi wadunnidu
[ & 1 1 . 1 [ aa v &
inandenmaly @un13nsaane histology Tusnsneazwuldu process Ndudnlulunaendon

[51]

Huuranuinia proplatelet uaglippaunnav (large protrusion) ¥ A15a3e proplatelet

#e387fe microtubule cytoskeleton *? &sUsgnausmie 1UsAU tubulin o wag tubulin 3
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Usznovaduiuluviesnd lag microtubule 9ziinssasiulunguideniu (clustering)
Aeuaziinsasiuninden™ udidnerieenainaudnarndunnuves proplatelet lng
microtubuletrarfagidunuamslunsli motor protein fing € @5 content YosnAnGEen WU
granule nnatawadeantuniu proplatelet waussgastulundmdenuas microtubule
znluusEneuveuvenanden (Circumferential tubulin ring) Wufddliinaniden
\Ju3uanu (disc shape) uag microtubule U fin1siasuuvadlassasislaiiieliingn
\Hoafignnsgsu (activated platelet) Wasuusralunsinaunifivuiy (spiny sphere)™”
tubulin 3-1 (TUBB1) 1Uu isoform wa4 tubulin Nwanseanunluiiawly megakaryocyte
n1snateiugvesdu TUBBL vliin macrothrombocytopenia®' uanainiinsasng
\nandendiRaIofEN1TUARIYEY actin-myosin GadlmudiAglunisindeuniuasiuieu
sUSeAeas MInateiudvedlUsiunaluAuLag/v3e U actin WU Glycoprotein b/
IX/V complex, filamin %38 actinin-1 M%’ejmiﬂmaﬁuﬁzsu@ﬂﬂiau non-muscle myosin
IA (MYH9) 33vil9AAn macrothrombocytopenia wanLiala
2. MINndndeaunneenu1an cytoplasm (fragmentation) 89 megakaryocyte
Tngnsalaglylaniunisdu proplatelet fisneuasusnluny Aldsu cytokine IL10C 9%
Yt megakaryocyte &I cell membrane lsliafiosuazunnsieg1353n57 (megakaryocyte
rupture) @319nanidend1uiIuNINtienauausnIziAsen anantdenniauinlveus
anusangaideald“”’ nsfnwiseuInuINNAndenLAaZAIEINITARANFI08NN19N
a ' . = & o & A
megakaryocyte lngnss (58031 megakaryocyte budding Fsnuindunalnnsadiananidon
Ao o a P [56, 571 1 <@ = = Ay 1 [ A P 1% 1 dy
ndAydnnalanildluny™ " sgalsinmudinsfinwinmuinndadeniignasisiunalnilag
lmhumilﬂu proplatelet aglaifl microtubular coil wazldfl granule Fsealalalluingn
Laam‘wam‘um 15 Lagdidesnisnsanwinely
{jaﬁ;wﬁﬂ%’wmsmzjuwsnsnm%mﬂﬁmLﬁammﬂ megakaryocyte Tu cell culture
A o Yo v aa & A ° [59] a . .
system Lwaumﬂwﬂuamwm wndataenan”™” Taeuunain induced pluripotent stem
cell (iPSC) vinlviu HSC uay megakaryocyte a1y UnIdeandguulasiaaunisii
megakaryocytic cell line 910 iPSC vaagUae yilvianunsaiiudnuiuwadlaunueseniy
Y v v & A 9] a 2 A aM o
nsnseuliasienandentagldssuu turbulence flow aunsandnnanieniilill HPA-1a
v aa a a [ I & A A Yo a o v =~ |
nyUeilueuivedse HPA-1a Ia agslsimunandenladeliduulssuasiivuinlvey
mlmmmmmiwmuﬂsi[ﬂﬁnuvmﬂam"lmmmaaiamiﬂﬂmmdﬂ 100, 611

IPSC cell model TumsAnunlsainanidons
Bernard Soulier syndrome (BSS) 1Julsridensandsdiinanidonuuinlngdiuiu

6 a =

#i1 (macrothrombocytopenia) BSS tAnainn1snaneiudfiaadanisviauludusile

9 Y
(%

Fanflafiad1s slycoprotein (Gp) Ib/IX/V complex vufiuAnndadon damnalulad
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iPSCs 157l#a$9 BSS iPSCs 91nwadvaagiae BSS 2 18 ity model 1dsuuuy
phenotype ¥84l5A macrothrombocytopenia'® ¢ yonanisdnsiadey iPSC 7
1 Gplb yMuuInRaUnd (platelet-type von Willebrand disease) ainnisvinliiiia
msnanewudues iPSC Undlagds CRISPR CAS9 dedwnafindiefudeindndonvuinlng)
Fruausth 157lE model dniiitensAnwinalnlussdulinana dsenatlugnissnulsn
BsS lngldevionisadraundndonlunasannasdldodniiuszansamunnivluouan®

nsdadeyal Gplb-IX-V dwmsunsuanindnideaunnanein signal transduction
dmsunansedundaiden mfnwdeunthidlifiuinsudsuadulianaiiaaue
cytoskeleton Wy CDCA2 Smsifintuuarnsvauves RhoA/ROCK finmsanas N3HUNI3
a5 undniden RhoA @1m13anssAunsvieuees myosin light chain (MLC) Tnen1snis
iliAn phosphorylation®™ wazluniesnduiu MLC AdufmiuauBiaaureinisnedives
nanLden 153alaanuly cell culture Tnanasld Rho inhibitor wag myosin Il inhibitor wu
1N@W1T0UANIE macrothrombocytopenia U84 BSS-IPSC Ialunasanaass laevinlw BSS
proplatelet #fifsfuinuRnUnfindunnduisivianiiouwundld ldauisondsnda
Boaldsuuinntusariivuadnaadulni vldmsuiinsua Gplb Wianesaninlag
HIUNT9 Rho/ROCK/Myosin pathway éfﬂLLamﬂu'gUﬁ 49 msldeniiiinasionsyuaunisiens
duldsnulsn e Wiinuszansnmlunisadundadenlunasanaaesdmsvauing

gﬂﬁ 4 nalnnsiia macrothrombocytopenia SLuQJﬂ’JEJ Bernard Soulier syndrome e
Gplb complex lngn1unN19 Rho/ROCK/Myosin Il pathway @9A1UANNITHI

B9 cytoskeleton®
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naruimniihnameluladlniildsunsiaundusludagiu wu iPSC, single-
cell sequencing waz NsUSUIUABLEY (genetic manipulation) s 9 vilssdlanaln
nsedandndeninndu o selunmzuniazaneiidulse sgndlsimuddanisnising

Snunniethludgnissnunlsaindadionsi q ledvuluewansely
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N8 a1vvladieiven MelvengsAEns
AEUNNEFANENT IHIINTNUNINES
15aNeUIagHIAINTal

nsdne (U a.a.)

1996-2001 AuUnidin (Biochemistry)

University of Washington, Seattle, USA

1994-1996 Fellowship in Hematology
L5aNeUIagHIaINTal

1990-1996 Residency in Internal Medicine
lsswgunaumssuAso i

1984-1990 wneanssudin (Aeshdeususuniardegmed)
PHIINTUUNTINEFY

n15919u @ a.e)

2020-2024 wien anaulaieineiuislssmalneg
2022-Uaq0u BYIBNNT IS S NEunaUsEwmAlng
2020-U3qUu WInt Center for Medical Diagnostic Laboratories (CMDL)

AEUNNEANENT IHIINTUMINES
2010-U9q0u ANENTIANTE AZWANEAIERS PUNAINTAIUNINISE
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2009-JaqUu
2024-Y3q0u
2024-2026
2023-2024
2017-J3q0u
2021-U3q0u
2020-2024
2020-U3q0u
2018-2019
2017-2020
2017
2015-2019
2018-2020
2014-2022

2012-2014

2012-2020
2008-2016

2008-2012

$hwns desuwimsiden same1u1agwiadna

Associate Editor, Blood Global Hematology Journal
Co-Chair, World Congress of International Society of Hematology
(ISH 2026)

Clinical Chair, International Society of Hematology (ISTH)
Congress 2024

Officer of Public Relations and Communications, Asia-Pacific
Society of Thrombosis and Hemostasis (APSTH)
Usesunuznssunsihselsanulesndslunislaladin

(Thai National Hemovigilance Committee)
UsE51UANYOYNTINNITHNBUTURAT AR UAUDIE SR SLALTEN
IINeIaEeIy sk IMgLiaUsEmAlng

BUNTIUNIT NNBUTUUALABY @1V NITANENTUINSLaTin
SIVINERINYBUNNEURIUsEINALNY

Local Organizing Committee, International Society of Blood
Transfusion (ISBT) regional meeting 2019

BUIBNNT AENTIUNSINNUYTEYN The 38" World Congress
of International Society of Hematology (ISH2020)

Course Co-Chair, International Society of Thrombosis and
Hemostasis (ISTH) Workshop 2017

Program Co-chair, Highlights of ASH in Asia-Pacific region
(HOA) 2015 and 2019

NIIUNITUINNT UasUsesuinedde Svinenduengsunng
wiAsUszInelng

seeminnAdy (hensAnwneudSynn) a1edwengsenans
ATULINVIEAIARS IRBINTAIUN NSy

FRWNTNNATY (ENe38) A1ATYDLSANERT AMTLNNEAIERS
PANTUUN NS

L@u5ns aunpulainIneuslseinalneg
Wmhav I lafining) MAINIRIYIANENT ANSUNNYAEAS
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UTTUIBNNT MIENslaRaIneuaznvmansuinIlaia
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2008-2016 AYIYNIT ARNEBYNSTIUNITHNOUTULALADU @1U10185ANENT
lsAden aunauladiainewislsemelne

2012 NIIUNFINUYSEYN The 2™ TSH International Workshop:
Thrombosis and Hemostasis, Thailand

2006-2008 NIIUMITINNUYTEYN UazaunIIUNISEEIYINTT The 32
World Congress of International Society of Hematology
(ISH 2008)

iUnsn1sHnausy (U A.a.)

Thai Board of Transfusion Medicine 2017
Thai Board of Clinical Pharmacology and Toxicology 2012
Thai Board of Clinical Pathology 2009
Thai Board of Hematology 1996
Thai Board of Internal Medicine 1994

s Tanaznasitns @ a.a)

2015 Presidential Symposium Lectureship, Thai Society of Hematology

2014 Outstanding Teacher Award, Chulalongkorn University

1998 American Society of Hematology Travel Award for the Oral presentation
in 40" ASH meeting, Florida, December 4-8, 1998.

NAUANUNNNSIVINS
® 167 Publications in National and International Journal
® 17 International Book Chapers
® 149 Book Chapters
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10.

Symposium: ISTH2024 Highlights, ISTH2024 Congress, Bangkok, Thailand, June
26", 2024.

Lecture: Long-term management of venous thromboembolism, Asia-Pacific
Congress on Thrombosis and Hemostasis, Kuching, Malaysia, October 19",
2023.

Lecture: Recent Advances in Immune Thrombocytopenia, International
Society on Thrombosis and Haemostasis (ISTH) Regional Training Center
Education Course Ramathibodi Hospital, May 30", 2023

Lecture: Local GD HRS experience: Thailand High Risk Screening initiatives in
Hematology units, ASIA Lysosomal Storage Disease Symposium, Arnoma
Hotel, 25 March 2023.

Lecture: Thrombophilia Tests in Asians: What, When and How. MedLab Asia
and Asia Health, Impact Muang Thong Thani, October 21, 2022.

Lecture: Laboratory Investigations for Platelet Disorders. Sysmex Regional
Coagulation Webinar, May 10", 2022

Lecture: Haemovigilance in Thailand in Virtual IHN (International
Haemovigilance Network) Mini-seminar, Mar 29", 2022.

Lecture: Thai Hemovigilance Initiative, Hemovigilance International
Webinar, Nov 29", 2021.

Meet the experts: Anticoagulation management and bleeding. ISTH
(International Society of Thrombosis and Haemostasis), SSC (Scientific
and Standardization Committee) and CPS (College of Physicians,
Singapore) Virtual Workshop on Coagulation Disorders, September
10-11", 2021

Lecture: Anticoagulation in patients with high bleeding risks — renal failure,
liver disease and thrombocytopenia. ISTH (International Society of
Thrombosis and Haemostasis), SSC (Scientific and Standardization Committee)
and CPS (College of Physicians, Singapore) Virtual Workshop on Coagulation
Disorders, September 10-11", 2021.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Lecture: Hemovigilance country report: Thailand, International Society of
Blood Transfusion (ISBT) regional meeting, Centrala Grand and Bangkok
Convention centre, Bangkok, Thailand, November 18™ 2019.

Meet the Expert: NOAC: Bleeding Management. 23" ASEAN Federation of
Cardiology Congress (AFCC 2018), Centrala Grand Convention Center,
September 29", 2018.

Symposium: Clinical laboratory testing provides protection for patients.
The 10™ Asia-Pacific Society of Thrombosis and Hemostasis (APSTH2018)
Meeting, Sapporo, Japan, June 29th, 2018.

Lecture: Snake venom and coagulopathy, ISTH Workshop on Thrombosis
and Hemostasis, Arnoma Hotel, November 6", 2017.

Lecture: Hemostasis in liver disease and management, ISTH Workshop
on Thrombosis and Hemostasis, Arnoma Hotel, November 6", 2017.
Lecture: Bleeding disorders in Asia, ISTH Workshop on Thrombosis and
Hemostasis, Arnoma Hotel, November 4™ 2017.

Pre-workshop symposium (The value of Sulodexide in VTE): Balancing the
risks of bleeding and recurrence in VTE long term treatment, ISTH Workshop
on Thrombosis and Hemostasis, Arnoma Hotel, November 4", 2017.
Lecture: Treatment of Relapsed/refractory ITP. 8" International Hematologic
Malignancies Conference: BRIDGING THE GAP 2017. Swiss Hotel Le Concorde,
Bangkok, January 13", 2017.

Forum 2: In Search of New Treatment Modalities for Snakebites. 4" International
Symposium on ASEAN Marine Animals & Snake Envenomation Management
(AMSEM 2016), Ishak Pateh Akir Auditorium, Sains@USM, Penang, Malaysia,
November 30", 2016.

Plenary Lecture 5: Snakebite-induced coagulopathy. 4™ International
Symposium on ASEAN Marine Animals & Snake Envenomation Management
(AMSEM 2016), Ishak Pateh Akhir Auditorium, Sains@USM, Penang,
Malaysia, November 30", 2016.

Lecture: Challenges in Diagnosis and Management of ITP. Asian Joint
Panel Discussion. 78" Annual Meeting of the Japanese Society of Hematology.
Pacifico Yokohama, Yokohama, Japan, October 15" 2016.
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Lecture: Venous Thromboembolism Thai-Laos Hematology Meeting. Amphie
Theater, University of Health Sciences, Vientiane, Laos PDR, January 23 2015.
Lecture: Immune thrombocytopenia, 3™ ASEAN Federation of Hematology
(AFH) Congress, Centrala Grand Convention Center, October 24™ 2014.
Discussion: A critical overview of surgical intervention for snakebite, 3 Interna-
tional Symposium on Advanced Marine Animals & Snake Envenomation
Management (AMSEM 2014), Vivatel, Kuala Lumpur, Malaysia September
3", 2014.

Lecture: Vipridae Envenomation, 3 International Symposium on Advanced
Marine Animals & Snake Envenomation Management (AMSEM 2014),
Vivatel, Kuala Lumpur, Malaysia, September 2" 2014,

Keynote Address 1: Clinical Toxinology, 3™ International Symposium
on Advanced Marine Animals & Snake Envenomation Management
(AMSEM 2014), Vivatel, Kuala Lumpur, Malaysia, September 2" 2014.
Lecture: Does dose of rATG matter in outcome for treatment with aplastic
anemia? Educational Meeting: Role of Immunosuppressive therapy in
treatment of Aplastic Anemia, Park Royal Hotel, Singapore, April 26™ 2014.
Lecture: Monitoring of blood coagulation and fibrinolysis in Thai ICU, The 41
Congress of Japanese Society of the Japanese Society of Intensive Care
Medicine (JSICM), Kyoto International Conference Center, Kyoto, Japan,
March 1%, 2014.

Lecture: Venomous snakebites. Joint Academic Meeting between Myanmar
and Thai Societies of Hematology, Yangon, Myanmar, September 28", 2013.
Lecture: Snakebite-induced coagulopathy. The 2" TSH International
Symposium(TSH-IS): Thrombosis and Hemostasis. Centrala Grand Convention
Center, Bangkok, May 24", 2013.

Case workshop: Catheter-associated Thrombosis, Dos and Don’ts of throm-
boprophylaxis for cancer patients with central lines. Beating blood clots (BBC)
in cancer: Expert approaches to cancer-associated thrombosis, Bangkok,
Thailand. June 9, 2012.

Lecture: Updates on management of adult chronic ITP. 3" Conference of
Myanmar Society of Hematology [Myanmar Medical Association] Rangoon,
Myanmar, Sep 30" 2011.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

Lectures: WHO guidelines for the management of snakebites and Antivenom
and snakebite treatment guideline in Thailand. The Workshop on Asian Perspective
of Snakebite Management. Queen Saovabha Memorial Institute, Bangkok,
Thailand, July 2™ 2011.

Presentation and discussion: VTE (DVT/PE) in Asia Pacific Regions: Reports on V'TE
Registry & Problems in Diagnosis, Therapy, and Prophylaxis Awareness. The 6"
Congress of Asia Pacific Society on Thrombosis and Haemostasis (APCTH),
Bali, Indonesia, October 15", 2010.

Lecture: Anivenom uses in severe coagulopathy. 4™ International Conference
on Exogenous Factor Affecting Thrombosis and Hemostasis (EFATH 2009),
Boston, USA, July 18", 2009.

Lecture: Global hemostatic tests in Bleeding disorder educational session.
32" World Congress of International Society of Hematology (ISH 2008),
Centrala Convention Center, Bangkok, October 20™ 2008

Lecture and discussion: Snake antivenom. International Workshop on
snakebite treatments. Queen Saovabha Memorial Institute, Thai Red
Cross Society, October 17", 2008.

Lecture: Thrombin-like enzymes. Toxins and Hemostasis session. 5" congress
of Asian-Pacific Society on Thrombosis and Haemostasis (APCTH). Grand
Copthrone Waterfront Hotel, Singapore, September 18" 2008.

Bleeding and thrombosis symposium: Snake venom and Hemostasis. 4™
Congress of Asian Hematology Associations(AHA), Nailert Park Raffles Hotel,
Bangkok, February 24", 2007.

Symposium: Hemostatic problems in tropical diseases, 3 Asia-Pacific Congress
of Thrombosis and Hemostasis (APCTH), Plaza Atenee Hotel, Bangkok,
Thailand, October 15", 2004

Symposium: Snake venom and proteolysis, XVIith International Congress on
Fibrinolysis and Proteolysis (ISFP), Melbourne Convention Centre, Melbourne,
Australia, March 23, 2004
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How to define graft failure and treatment
au @Al
Pre-transplant management: Enhancing ALL patient outcomes
s IR SAUsITHINGO
Unveiling KLF1 mutation in adult hemolytic anemia
olghen Heesena
Nutritional challenges in childhood cancers
GRGILT qassmﬁla
Update in pediatric hemophagocytic lymphohistiocytosis
AT uuAEIUATOE
Comprehensive care for AML patients: Role of nursing
Sonsant Aureaadiadlse
The shifting paradigm of treatment of mantle cell lymphoma:
From chemotherapy to targeted therapy
88N UILAIEIDIAN
Shifting landscape of treatment in marginal zone lymphoma
Mufng] Ussendsni
Enhancing quality of life in hemophilia
elaanl 1umsdsilana
Latest advances in neonatal thrombocytopenia
wayy Fszdutiun
How to treat MPN with pregnancy?
afTy AazAs
nssnmiihalsalanszgnilameiugnasudinisdgnarasaaduiiiladaidan
WINTTO FIWIAITIA
Difficult transfusion support AIHA
11326 Lﬁ'uﬂqa
How to integrate molecular findings and clinical
data for therapeutic decisions?
unu Wadssiasy
Current status of thalassemia prevention
finf Aaasy
Monoclonal gammophathies: When the clone is more than
a positive laboratory finding (MGCS, MGRS, neurological)
1andy §§qw§§150
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How to define graft failure and treatment

WU [agnlw
AATVINUITRYANENT ANEUNNEAIENS AN INededeslng

1 % o a @ a . . Id

n1sUgnangaaruniilaifialain (hematopoietic stem cell transplant) 1Uu
wnsgunssnemilsdmiviUaglsanidafininewazuzis wu unsudaionvd
lunsgande saudalsameiiugnssurainvatevila Weldignszuiunisugnaneisadsu
o a & a R Yo L . . A a X A o ) I3
Alladialadin {Uaeaglasu conditioning regimen wawssuiuilulunszandmsuwasg
Tl nagliduiuvesithe waglunsdiidulsauzszlivsslonilunmssnelsadie antu
AuaeaglasuwadsuindadinlainuradaenaaziBuiudiuiuwazasyiluadidn
ladiavtinsng 9 1nel3ennIszuiun1sinaTuilan “engraftment” nszUILNITHRDINEAIM
v Y g.}/ 1 d" al' [ 5% o a < a [ .
Fugaunwinisindeunveswadauitladinlafinludinsslunsegn (bone marrow niche)
Ujduiusivalasun inluleiuazlalalatsing 4 ildgnisadey (differentiation) uwadsiu
Aliafiflanedung (ineage-committed precursors) waziindnsyuaunsasiadialaing
auysalioly egnlsinudmugiisdiunianiidiudadenuniuasdinsoianden
sufundadendussesnauunseluuieseiaeiin engraftment WaILANSUINTIN LG BN
dnastlagazdaathseTansiinne eraft failure Fadunnzidwmananensailsanlain® 2

1. GgqunaznwdAny

1.1 Engraftment wag graft failure®’

U e 2564 aupudgnagwadsuiniadalainwazwaduitnuisansgaiusng
(American Society for Transplantation and Cellular Therapy) t@uglilg@nwy hematopoi-
etic recovery Wialu neutrophil recovery deindesvnvindilnsilaisuuiintudus
500 wadde un.a. JlURndy 3 Su Tneduusnidinasidnanndmiutiadindead

Y] ! ¢ v < a Y = v =
MENTJQﬂfﬂUL%aaG\Uﬂ’]Lu@LNWIaWWQJWLLaq Lhae platetet recovery Vﬂiqﬂﬂ\ﬁﬂqimz}lﬂrlﬂm

Y v
=€ o J

SuNEA AT USRS 20,000 Wwadsde uaa. JulURAfY 3 Junarlildsuindaden
Tugae 7 Juiiruan Tnetutuusnitdinamidangn dmsudionuves engraftment saiiy
aglfinauiiiieniu neutrophil recovery agnslsfimunisBuduingiaedl engraftment uda
9#99UseLiiuaInn15n519 donor chimerism @slpesialuazdsyifiuadausnlufud
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+30 nasn1sugnanewaasuntilalalade Jagiuiueniieiuves engraftment
uay neutrophil recovery pananfu inausideduildsunisseusuanamaulgndie
wassiuiniadialafmunumfvazianldediunsvans
Tufheidfunsugnarewaddududadialain oranugUisurssedidalaiin
giane q Selddninasidsiulugisanfisanisallifwsdontisefane eraft failure
Tugthendguil aedandrufunnsunsndouiinutosudfauuussgaiosnindusiug
AUERIINISIAANIIEY NN INLAZLELTTAES DINITUAAIVDINIEAINA1IUTENOU
#e Tafinana Windeavnii wazindedonsn (pancytopenia) Tnglsinunisndunniu
sradlsadudeunisuandrewadduduindeladin wu lsausfuiadonn Wudy
Tuvaugiamesefuwadiuian (graft rejection) aannalamagiidufudundn nsida

o Aa

graft failure dinifinaainvarswglade wu Vsunawadduinladalaieiildsu ns3dedy

[y

a & v | = a v I3 v .
n1sAaeunIndou gee o suluisnalaniegiaudu Wudu e graft failure

q

a a

anunsawdeenitiu 2 wila laun vlinUgugiuazelinyfegd
® Graft failure ¥fiaugundl (primary graft failure) wmaﬁqmwﬁﬁﬂwlﬁlﬁ@
engraftment aelugasnandidivun Tneialluds encraftment awiindu
Uszunas 20 §9 25 Tundsldfuwadduiniadalafinainlonszgn 15 &9
20 Funaslasuwadaunidadinladinainnszualain (PBSC, peripheral
blood stem cell) way 23 49 35 Tuunaslasuiwaaduniiaidn
Tainananeazie (umbilical cord blood) Iuﬁgﬂaaﬁiﬁ%m methotrexate
dietlaafun1sinn1iy graft-versus-host disease (GVHD) saufianaslden
filgrastim Tun1sugnanewadsuiiiladalafinainwadvesnuiedasdna
fovaaansHuiuay engraftment d@usutisnuuos graft failure ¥iln
Ugunilutagtu whanuwlinveswaddunniadalainuaguinn winlasu
wadanlunszgnuaz PBSC agldinaaidiadenviviindalnsilasiuiu
fifforndn 500 wad sie uA.a. luTuil +30 ndsgnareaziioinin graft failure
Tuvngfiwadanaisaziosslfinarisuindaidonvivifuudagyseidu
graft failure Tuiuil +42 ndansugnanewadsuiidadielafinumu
* Graft failure vianAggil (secondary graft failure) wnefen1sfidnng
AR engraftment Zuud uinieudsgaydellnsananunisanasues donor
chimerism faunsifn graft failure wfindl waggtaesndudesionidiu
UzNouUUD9La0ATILDY growth factor
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1.2 Mixed donor chimerism**

Imsﬂl’ﬂﬂﬁﬁﬂmiﬂqﬂmﬂL%aﬁé]’uﬁ%ﬁmﬁmiaﬁmLagﬁ engraftment W7 N7
donor chimerism agnunaduwadainduiaauinniniesay 95 ateifedases
wazdunosd og1dlsinuziiunensdinnanuwadduiniavesuinasmiuwadves
Qﬂwim%ﬁaﬂm’;zﬁiw mixed donor chimerism

Tl w2567 anpulgnanewadsuniiadalaiauiuwmlalirdidnauves

A1% mixed donor chimerism 1371 1197579 donor chimerism WaINUWAaAUAMLIATDY

€

| [y

a (3 Y k4 = ag.’/ C (3 a & A i 1 =t
Uiﬁ]’]ﬁi’JlIﬂUL‘?Jﬁﬁ‘ll@ﬂﬂq\ljﬂﬁlﬂiaﬂﬁg 5§49 95 Valudasunlaraunpsnnsesdslng1anile

e

= A

9¢fi9978 mixed donor chimerism dmsugtheidulsauziss NIRsIINUNTILAINETI92
[ a [ [ Y 1 [ v & = 1 a v A A

duiusiunisiialsanduitug egrelsinulugmdulsadu wu lsalalinaesdadilleens
WuN15AA mixed donor chimerism llaglidsanaainsuananiendtn Jadiinaeidus

d‘ U ¥ o U ngQJ dl
Neeusulagunsunmeiawandunsed 1

M1519% 1 Donor chimerism Jusfigensuldlungulsaiilalinziss (Gawlasnnenais
919849 4)

1sa Lineage Specificity Whuanedus (Gewas)

salafinanauaniiiin

o Isaladinanesnaadidle’ Erythroid/myeloid 20-25

. Iimﬁmaaml,mgﬂlﬁmé Erythroid/myeloid 20-25
T3ANUGNITUUATUREN

« ALD, MPS1, Krabbe’s’ Myeloid 70-100

+ Osteopetrosis’® Myeloid >10

Tsalunszandausriiia

« SCN, SDS, DBA, FA™ Myeloid 100

Lymphoid >50
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M1579% 1 Donor chimerism Tusigausulalungulsaililiuziss (faudasanienans
P98 4) a

1sA Lineage Specificity | Whuanesum (Zouaz)
Tsaiinuauiaunluszuugiidudy
o HLH™ NK cell/lymphoid >30
* IPEX, ALPS" Lymphoid >50
« Severe combined immunodeficiency™ T, B, NK cell 100
+ ALD, MPS1, Krabbe’s’ Myeloid >50
+ Osteopetrosis® Lymphoid/myeloid >50

ALD, Adrenoleukodystrophy; ALPS, Autoimmune lymphoproliferative syndrome; DBA,
Diamond-Blackfan anemia; FA, Fanconi anemia; HLH, Hemophagocytic lymphohistiocytosis;
IPEX, Immunodysregulation, polyendocrinopathy, enteropathy, X-linked; MPS1, Mucopolysac-
charidosis type | (Hurler syndrome); SCN, Severe congenital neutropenia; SDS, Shwachman-

Diamond syndrome

1.3 Poor graft function®
Junneigthedinsasiannnisiidennianiadon saude srowth factor lagll
flanvgdu wu lsandunndugr g1 vsen1shndie waziilensaa donor chimerism agnuInga

< 13 Y a 1
Juwaduesuianne
2. Uaduideesan1tnnn12 graft failure'

Taduidgadansiinnneminaiuszneumedadeidesiau seninuagnainisugnane

& v o a < a v a
wagsumMilaldaladnaalandlunisiei 2
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A19199 2 Uadeidesnanisiinniig graft failure (AALUASINLBNETO19DIT 16)

faun1sUanangwaafunia9 . o
v FENINLATNE

Padefivsuudeuein Padefivsuaeuls msUgnineigadduinin
« anulddniuees HLA wnvpamadnuiiiladinladin U CD34+ Wag
. lsafilallalsauzisa Conditioning regimen nsAniola
. seglIATULT nsanUSinuiwas 1192 GVHD
- lunszgniduaiia HAT19ALIR1NEN

. 9EHUINA

. iule

o AMEWANAL

. LRURAUDAND HLA

YBI{UIA (DSA)

. UYsei@nnssuiden

DSA, donor-specific anti-HLA antibodies; GVHD, graft-versus-host disease; HLA, human leukocyte antigen

3. N13AF293UARAZNITAANIN>

naadun11e graft failure, mixed donor chimerism wag poor graft function Azl
Tenudeiinanlidedu Tneflseazideaiuiud

n15UsEdlU donor chimerism nFUIIALAZEUINAANAUAIN1TANTIVAIETT
fluorescence in situ hybridization (FISH) dwsulaslulsuime (londuaging) wid§uIana
waghUIENALRgUEATIINENTEUIUNTT STR-PCR (short tandem repeat polymerase
chain reaction) WazfiansaInsIa CD3 (Bunews) wag CD33 (Hudanus) donor chimerism
ynannsavild uenanilumsugnanewadduiuindalafislugihenduiililug o
finnsanaTvassime (lineage specific) iflmuddyselsatu 9 fuandluaissd 1

Tnevhluaznsia donor chimerism luliouil 1, 3, 6 uay 12 waen1sUgnaneias
furdadialaiin uavinazasiandusniivssanm 4 daiiiesannmsnsiam donor
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chimerism fi3uAuldenalivsuenfenisiiusfvensadiuinaegisdau ogrelsh
MINMIANU mixed donor chimerism w3aflannisnspdinfildoundasivenafiansan
1n15915233 donor chimerism ﬁaasﬁulé’mmmmmmsm

nsgudun1Ie graft failure Uaw poor graft function AITYINN1IATIVLUNTEAN (bone
marrow aspiration &g bone marrow biopsy) Lﬁaﬂi&ﬁummm&ﬁu 9| WAZd1 bone marrow

chimerism LALLHUAE

4. u,mman'ﬁ@u,a%’nm“” 1

ﬁmimﬂmwmmm&{]ﬁLﬁuﬂﬁaimﬁéfuﬁuéﬁumﬂﬁm graft failure %39 poor graft
function Wu Msfnde wazvhnisinw mamuiAennuatiafemine Waatsavge
gy q uenaninisly filgrastim enateifiusudindesumiblnsiialdudmdng
atvayudalidniaudn 15U thrombopoietin (TPO) receptor agonist U eltrombopag
TuthgiuGuiideyalufiheugnanewadduiiiaialafiniiin poor graft function B14is
nanaiimulasassuazeratielisiuaudialaiasegfinduls erafarsanlddounis
$hwdu 9 Aflanudsannty wu nshideidenuviindulnlyiainguiann (DLI, donor
lymphocyte infusion) w%amsﬂ'gﬂmamfaééfuﬁwLﬁmﬁ@‘laﬁm%ﬁﬁam

nsUsuenagifuiunasUgnanswadauniadalaialivunzay mnnu mixed
donor chimerism 3 fia 6 isundsnsUgnanelifiansanansnagiduduas snunsalitg
Uagldsunsidadedulsalunszgnilewiinguuse (severe aplastic anemia) azuuziililsy
WnenandduAuwny

a.1 msidadenvnvindulnled (OL) waznisliwadduiiadalatiniide
\Banian CD34+ Wwaaanguiana'®

nslifiadenvviadulnledainguiaa (OL) fafinrsanlilugid donor
chimerism anas Tasianglufihengifadadonufiarduiusiumainlsandududn
mslik DLI azaedin donor chimerism $aufuusslendlunisdumadus S (eraft-versus-
leukemia effect) agdlsfimunisli DLI envvilimfinnie GVHD hunnuarjuunsidedos
Uszidiuusglonifiagldneuntslyl DL ynafa lus1efidl poor graft function anunsa
fiorsaunlfiwadduindadialafinfidaidenianiy CD34+ wadainguianaseifule

o =

4.2 nmsUgnanewassunliaudnlafinasfigas® *

winlinn1Iz graft failure wazlinwunangiuvesnisasradaladnvdanieg T

a = ! ¢ v =3 a Y A 2 v a a =
Wﬁ]qiquﬁaﬂﬂqiﬂ@JﬂﬂqEJL%aamlﬁmLu@L@J@IaﬁmﬂiﬂWﬁaﬂIﬂﬂﬁ]gLUUE&Uiﬁ]’]ﬂiqULmﬂwia

Wagugusaenld windsidesusanaigtiedl donor-specific anti-HLA antibodies (DSA)
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nanlagagd nne graft failure Wunmeinulivesudiinnuuusaaziduaieg
wilsvilsigasfidn funsugnanowadduidainlafindedin nsdamiueinisma
mATinTaEs donor chimerism ogM9RoLlns wazWINARAE graft failure, mixed donor
chimerism 38 poor graft function Tu MsAumannguazdadoidesiauiunisinm

a o w

1 LY ] ] N Y A a [ ! 4
EJ‘EJ’NV]‘LW]’NVILUuﬁﬂﬁ’]ﬂﬁUFLUﬂqiﬂLL@E_:IU’J‘EJVILﬂ@ﬂ’YJ%G‘IQﬂaTJ“UU
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Pre-transplant management: Enhancing ALL patient outcomes

sUIAA SausTIaG
AAIBIYIAANT ANEUNVEAERS U Ine Sl

Acute lymphoblastic leukemia (ALL) wisonziSadinunidsunausiinaunosn 10
TaugamndadinivefidunainnmnnsiiusivinedsinUnivesadifinidenunifsay
(immature lymphoid cells) Tulunszan Wliflonnisuarennisuansiiinunfininanie
lunsegndumal Wy ¥n sowmds dlU Tadensenvielinnsidenseninund Tuuese
m'ﬂ:ﬁmmsﬂammx@ﬂLﬁaamﬂﬁLsziaa’l,ﬁﬂLﬁamné’aéamﬁ'u%ﬂuﬂ%mmmﬂasmsmL%q
Tulunszgn wazenadiennisuanivesieuitinainnssiudiniznguiuves immature
lymphoid cells FaSunfoumaniin Lymphoblastic lymphoma (LBL) W21 incidence
asaaves ALL wuludinery 1-4 ¥ uslufihedlngiforgunnndt 15 9 wugtdnisalgeed
Tuteeny 25-45 ¥ Fawuinguengiidiuiisnsnisseadinfuandaiuegraun log
wushIMIsendinlagsand 5 U (5-year overall survival) ves ALL Tuifingandinfesas 90
Tuvaugdt ALL Tudtheglvafiflengunnnin 50 U wuiitesievas 25" Tuuszmelnewuin
15Uy ALL Useunae 1:100,000 Usenssed Erdr98aanduauUssansineseay
Uszanas 71 auau araniseldnaedlthe ALL snelvsiusyan 700 seset”

AUNAVDINTITLARA ALL udsladuiuide uitinnsszyfetladeldssiionaiialonia
Hulsa Tasuvadu 2 Ussian 16un 1) genetic risk factors Fafiuanuiiaunfivmaiusnssy
WU congenital syndrome, inherited variants, single nucleotide polymorphisms 531
24 germline mutations U19Tla Wag 2) environmental risk factors Fadunannnisduda
a151a3 WU benzene @135% (ionizing radiation) n1staglasusnaliunta engiuuas
msfaielausdamdeu” Sutmunguuiaues lymphoid cells adnngu ALL 1Hu
2 oin Ifun B-cell ALL %0 B-ALL (3owaz 75-80 woe ALL vinun) uaz T-cell ALL %o
T-ALL (¥away 20-25 989 ALL W) 39 pathophysiology ¥8snsiislsafiauindrends
fuludiuvaanisnaneiugdanasio JAK-STAT, ABL, FLT3 uag Ras signaling wetluunadud
wansnefutiu B-ALL Sanuudsusaiuues B-cell receptor (BCR) sause lunausii T-ALL fiaau
wUsUTIUHIU T-cell receptor (TCR), Hedgehog signaling tag NOTCH signaling® (gﬂﬁ 1)
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Tuunanuilagnateanuinmihvesimunssnwigiie ALL Tuglve) (Adult ALL)
sadaUae ALL Tutheleguunas Terlnaineusu@eSenit Adolescent and young adult (AYA)
Faloryogsening 15-39 Ulundn lnewhuanignisauasnuwnilu frontline treatment wie

salal 1

Flildnadnsiifneufiansansunisinudie stem cell transplantation mudeustisely
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ms:')L'l'\)i'J'ﬂlla:mS'{)'ﬂnerﬂ:)'lulé"iﬂ\) (Diagnosis and risk stratication)

n1538ads ALL a7dBn1anusiuiu lymphoblast Tuidesvielulunszgndoud
Zauaz 20 tulU Inw ELN recommendation 2024 dwfu Adults ALL® bl
ﬁﬂm’aﬁl‘ﬁugm (basic standard) Imﬂﬁ@ morphology 310 peripheral blood, bone
marrow N130593 immunophenotyping fe flow cytometry Lﬁla"?ﬁ%ﬁa ALL wagwen
Usewnn B-ALL wag T-ALL 197599 chromosome wag molecular testing dieldlu
M99 risk stratification wagkUsUszion1snwndu Philadelphia (Ph) positive,
Ph negative ALL SaU89A19HAININITASIA measurable residual disease (MRD) Fausiusn
Madsuazldfnnundenissnen Sanuddglunisnununissner ALL Wuegraunn
1ne prognostic factor AdALHY high risk ALL wanslunisnad 1

wuinisnateusanauiauniveslasluleunagainuinundvesduiiiu
diseasefactors fiduwusfunisnensailsafiladfnnuuindunueiglunds AYA-ALL
uaz Adults ALL Tudadaufigandt Pediatric/Childhood ALL™

AN5197 1 wang prognostic factors U89 high risk ALL

Category of risk factors Risk factors
Patient factors
oy (1) >30-60 U
ECOG Performance status >1

Di fact
Eeaseiadel > 30 (B-ALL), > 100 (T-ALL)

9
\ /|
InLIBEIX 10.4) Pro-B (B-ALL), Early T-precursor uaw mature T (T-ALL)

[RCREnases Ph+, t{4;11), hypodiploidy, complex

Cytogenetics BCR:ABL1, KMT2A rearrangement

MolBCHerEERENcS Ph-like, mutated CRLF2/TP53/JAK-STAT (B-ALL)
Unmutated NOTCH1/FBWX7, abnormal RAS (T-ALL)

Miscellaneous CNS involvement, Poor compliance

Treatment factors

9
Steroid sensitivity (Prephase) Poor response (PB count > 1x10°/L at the end of prephase)

Incomplete blast cell clearance

MRD

D8-15 or End of induction BM blast = 5%
MRD positive (2 0.1% or 0.01% after induction,

20.01% during consolidation, pre/post AlloSCT)
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N1sSnu1 (Therapeutic strategies)

M33nBNRsTILLTY frontline treatment Tugitas ALL amsasuszneulusensls
guafividavmerunulusyezaiiouiu R induction, consolidation, intensification
WAy maintenance AUAUNNSTRANTUINTIN allogeneic stem cell transplantation \Ju
consolidation treatment 1‘14;311]’.1817@‘14 high risk ALL 1% prognostic factors 919614 %303
persistent MRD positive lunsardievainis§ne® §3 ELN2024 recommendation
Tugunissnuidu Wiuginnudidayues risk-adapted 1y prognostic factors s
gdamaidu high risk ALL wag MRD response slamssnwifiosindulalunisdengnsdnulsl
9z intensity a9seeivndn N5y immunotherapy dhunlugasnissne wiefiansan
n15%1 Allogeneic stem cell transplantation™ uaﬂf\]’mﬁgu supportive care 504 side effect
933 Saufunsli ONS prophylaxis fiflaanuddguiu ddudumasnsshuntus
MsuUanguEtie ALL u 2 ngu Ifun Ph negative ALL Wag Ph positive ALL iflaaa7n
fiteyanisnuludinvesgasnsinuiiunnsistu egrdlsAmuiithoduniedidu ph-

[y

like ALL ez T-ALL/LBL fadudrutiosiasfiinnsAnenanissnenanng

1) Ph negative ALL

nsAnwtaUsEasanveseaiiidalugUie adult ALL 91 meta-analysis Wuan
pediatric-inspired regimen Tnan1sshwiinndi adult protocol iy historical cohort
Taoil overall survival gefis¥osas 60 Tugtae adult ALL flenglutas 45-55 T 1l
i supportive care fmunzauvsny induction death \fissdosaz 5 laedl complete
remission ni1¥esaz 90 waw refractory disease Wiiiudavaz 57 Tnawnfivrdniidundn
Tutis consolidation phase #io High-dose methotrexate, High-dose ara-C Fadu Cns
penetrating agents 34U Asparaginase wavaaiviindy o luszesnaedeuszana
6-8 o lngdAnuvainvalevesgnsn1ssnwiuazlidil head-to-head comparison
seninegns @ egalsfimuinis@inunfianisld targeted therapy Tu Ph negative B-ALL a9z

target CD20, CD22, wag CD19 WonenenufinUsyans nwnssnen

Anti-CD20 antibodies (Rituximab/ Ofatumumab)
CD20 express Ul B-cell surface Tu B-ALL Uszunausasay 30-50 lngnuing CD20
expression gunnnit¥esay 20 axdmnuduiusiuneinsallsaiilaid Sanudesionisiin

. . - ! ! = ! il 14 . .
relapse disease g4 wag overall survival 718 wunsanwalngiinsld Rituximab
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Tt induction waz consolidation aufudas 8 doses By axdl survival benefit, an
n13iAa relapse wazdl MRD response ﬁaﬂiwgﬂw B-ALL 7ila{léi3u Rituximab agnslsfm
fin13Anw1 UKALL 14 fifin1sl4 Rituximab 1fies 4 doses Tugag induction ialugihefifuag
138 D20 expression wuiinslii Rituximab i survival benefit iAoy EJﬂL’?Wﬁﬂ’JEJﬁ
19 Rituximab 2gl@sun15vi allogeneic stem cell transplantation wihthuflayl§usslowd
pg1alilfudAgyn19ais diunisAnyiveanisld Ofatumumab sauduAiivIdalugUae

B-ALL 71 CD20+ %38 CD20- TulifiauananeanulukdinIsnouauawazonsInIssenTin®

Anti-CD22 conjugated calicheamicin (Inotuzumab)

CD22 Ju surface slycoprotein VU984 B-cell Fanuly B-ALL Lﬁamqﬂsw ey
wuUszanadesaz 70 uu B-cell lymphoblasts #an15AnwIsme Anti-CD22 conjugated
calicheamicin $n15An®1 INO-VATE Iuﬂﬂ’m B-ALL b relapse/refractory setting
%ﬂwui’lﬁﬂizﬁmﬁmwﬁqaﬂd’] standard chemotherapy laglu frontline treatment
299 B-ALL #1514 Inotuzumab $3ulutae induction sauivenaiividngnssn o wu
iUz AEAMARTAel CR rate $osaz 90-100, MRD negative Sepas 71-94, 2-year
overall survival $eeas 54-73 wag 2-year event-free survival Sewag 50-58 agadl
nsld Blinaturnomab $3uffU Inotuzumab Fadu chemotherapy-free regimen Wu31
i CR Sowag 97, 1-year overall survival Se8ag 84 Way 1-year event-free survival 6N

¥

feSoway 75 1ny veno-occlusive disease WU side effect Aid1Agyaoe inotuzumab®

Bispecific CD19/CD3 antibody (Blinatumomab)

N5l Bispecific T-cell engager (BITE) 5¥%i19 CD19/CD3 @® Blinatumomab Tu
n1355nw1 Ph negative B-ALL lnanis@nwidiusinazlaniumnas induction wisldlutiag
consolidation TesgmsiaivtnUusalugg 2-7 s Tnensfinud follow up Uszana
1.5-3 U wuimsld Blinatumomab sasnelunissnuvinlid MRD negative figaninFesas
74-97 weafilwdedamanontsil overall survival wag disease-free survival firtundilu
ofin M3ANY1 GMALLO8 Tugfthe B-ALL # MRD positive wdan33nwilu consolidation
phase 3l Blinatumomab add on ldiites 1 a%s @ansaviilid Molecular CR i
Julgsndosay 55 LLazﬁﬂ’JﬂﬁLﬁ’lémiﬁ’] Allogeneic stem cell transplantation sioawil
event-free survival fignauuiu a1gAn13AnY ECOG-ACRIN E1910 Faudu phase 3

study 9839m5l4 Blinatumomab nsAnwusn Taesilugfiae B-ALL il MRD negative

71 /.\ @ e UNAMY / UNFnED



WisueuUszanSnImaas consolidation phase #1714 conventional chemotherapy
waz N13 add on Blinatumomab 1uU 4 ﬂ%ﬂ 1UTu conventional chemotherapy way
Aamunsdnwluifusseznauulsyanm 5 U lag primary outcome #iléde naudils
Blinatumomab-based consolidation &l overall survival fig12u1und1 conventional
consolidation chemotherapy EJEjﬁﬂﬁﬁlﬂﬁ’ﬁﬂﬂﬂﬂLQ‘W’]%@ﬂﬂ&?jﬁiuﬁﬂiﬂﬁaﬁqﬁaﬂﬂ’j’l 55 Y

NKANTANTININNITHAUINISNWILY Frontline Ph negative ALL @28 immuno-
therapy wianigafiunns tareet CD20, CD22 uay CD19 Hunsinwgathifussansam
LLazLﬁmé’mwmmauauaﬂuﬂﬂaae?fwi’ﬂﬁcliﬂaEJmé’lﬁﬁwﬁmwmwaﬂmléﬂué’mﬁauﬁ
qﬂ%uuazmamu%u

wonantudsiefivinldldlunisinu ALL Aensly maintenance phase Fanuin
Tugfthe ALL #lilé¥u maintenance phase azil overall survival Augninegredifodndiny
desnnnisdnwiifunismuaudlsalifanuasuenuiudienisdudanisinude
guafitralurwinsi 9 Wusseznamulssana 2-2.5 3 wagarsinnsannisusediu

*#19 panlagazulunissnwn Ph negative B-ALL fg

MRD response Wussey 990 3 LY
LLuxﬁﬂﬁGL%qm pediatric-inspired regimen #9158417115 add on immunotherapy #3n13
target CD20, CD22, CD19 fMUANMULAUTHY wal¥ maintenance phase VEUDIIUAUNNS

monitor MRD response tafiasun1snevauasluszaze

2) Ph positive ALL

ns¥nwEie Ph positive ALL Usenausignisidentd backbone wasgaiivin
YUIAge intensive chemotherapy) %30 Msleaititinvuinni/steroid ag1aiien
/chemotherapy-free (de-intensified regimen) sauAun1sl Tyrosine kinase inhibitor
(TKD) Tnen1sTd Tk Saudnglunisinuiduinnsgiunisinu Ph positive ALL iosainiiia
nsMaUAUBILAZ survival benefit ag19tRLIAY

i1 key phase 3 study dwsu Ph positive ALL 8¢ 4 N15@ANW Fanaumaudmy
chemotherapy intensity Tutas induction Way consolidation wagviiaves TKI Tuns
$hw1 Fawudthugag induction phase mslif low-intensity chemotherapy (vincristine +
dexamethasone) il CR rate ﬁqaﬂ’jﬂ high-intensity chemotherapy (hyper-CVAD) fie 598
av 98.5 WisuiuFevar 91 uawll early death mglu 60 Jufitiosnin hyper-CVAD arm
(Jeway 2.2 Wisuiudewsay 9) Tnedluszeznan survival Lifinanuwaneneiy Tunaed

n135nwlugae consolidation phase N5l higher-intensity chemotherapy (HD-MTX
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+ HIiDAQ) & relapse-free survival ﬁqm’iﬂ lower-intensity (HD-MTX) eseneildodfigy
wi overall survival lduaneinafu dwfusiaves TK FdluszezSuusnvesnisinwdnld
Imatinib #udu first-generation TKI (1G TK) Saufvenaiivhdn Feflamumensuimun
Usgdndnmnissnwilaenisly second-generation TKI (2G TKI) @y nilotinib, dasatinib
WAz third-generation TKI (3G TKI) 4un ponatinib wWisuileuiu 16 TK sadu Tnewy
111391 backbone chemotherapy gty high-intensity %38 low-intensity sl 2G
TKI %38 3G TKI 99l survival benefit $3ufs MRD response fifindnnisd 1G TKI™

nsAnwidiulnguesnsly 26 TKI wag 3G TKI $9uAU backbone chemotherapy
wuusng 9 U phase 2 study MU single arm treatment @sldaninsaiSeuidiouds
UsgAnsamsenineaiuladegradniay agrelsinuagyiliminnisnevaussiuy complete
molecular response (CMR) Savianefis RQ-PCR product w83 BCR-ABLI fitfesnin Sosay
0.01 figsfis¥oray 14-86 Tu 2G TKI uaz¥esas 46-87 Tu 3G TKI (ponatinib)®*? Fa1n
Snnsll MR gailldfinnsAnwifisntsld ponatinib /U hyperCVAD nudngtaei
105U allogeneic SCT lu complete remission lugnsusnveansinwn (CR1) 4 overall
survival laisafufugfiaeililevih allogeneic SCT*? Bauansiiansiigtaedlésy deep
response Tiviesnadanaliinisvih allogeneic SCT Tu CR1 8199zaaunUIvas

yanntu Nsly chemotherapy-free regimen $21AU5£%I8 blinatumomab Wag
TKI 1 TKI TunsAnwmani Téun dasatinib uay ponatinib sagl#idu consolidation lne
15 blinatumomab ¢g5eWINg 3-5 58U NUILSNIINTAAM CMR gatlaiosay 60-83 R
g9n11n15lY backbone chemotherapy luafn LeEnsANY AN IIERsINSY allogeneic
SCTTu CR1 fitfosannuszanafenas 3.3-3.8 usill relapse-free survival gefis¥osas 75-77 uaz
overall survival gefivdosay 81-91 finauszana 3 T wdaldsunssnm Sadumaiugiis
M35l deep response flonaazliisndudowh allogeneic SCT Tu CR1 Bnsialy™”

3) unungevnasria allogeneic SCT lugdoe ALL

nsAnwIlu national cancer database (NCDB) Tuussimeansgewsnilugte ALL
SruwEY 17,504 518 wuinsvih allogeneic SCT Tu CR1 @unsnansnsnsidedinle
Spuay 39 InefAndu 10-year overall survival 7i Sewaz 50 ‘Lu;ﬁﬂwﬁlﬁ%u allogeneic SCT
Tu CR1 Wisuiisuiuioeag 30 Tuﬁﬂwmﬁ%’u chemotherapy LaLg98E1RE7 8819l
fAanndleuvenguengluging AYA-ALL (18 18-39 ) aglimuanuuandisves survival
ogslsfinunanisAnuiifuteyaluraeidslifinisUsadu MRD response lunisdnun

ag1udulsedn’ wazldll pediatric-inspired regimen Tunis$nuidUreinaiilluesn "
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N133N9IMIY pediatric-inspired regimen ’Lup}fﬂ’;a Ph neg ALL wu11 survival lag
sulaifianuuandreiuludUisnlauarlilasu allogeneic SCT Tu CR1 usivzdiusglonily
subgroup i MRD positive @3ag¥ilii relapse-free survival wag overall survival ATu

49 dmurUae Ph positive ALL dutleuyi allogeneic SCT Tu CR1 losann

pgltpdAgy
v & . . . . = a P . . oaa
Jo0U high-risk M1 genetic risk factor @dlueAnnwuind overall survival benefit N1Ain
\ievin allogeneic SCT lu CR1 awiguiiugUlenselniina relapse neuud’dalv salvage

15)

regimen auUl@suU CR nauwsi allogeneic SCT (allogeneic Tu CR2)™ aenglsinna ol

msl 2G TKI uaz 3G TKI wui survival benefit 28301591 allogeneic SCT lu CR1 e

Wiguniu historical cohort Tu IANUWANANARAILLU1IIN1SANYT

finsAnwlugUoe
Ph positive ALL #iliiléi¥unisvi allogeneic SCT Tu CR1 Tagld 2G TKI vide 3G TKI S
hyperCVAD uagfnmiun1snouausd MRD 59189 survival Wudﬂﬂﬂaﬂﬁiﬁ%’umimauaum
WUU CMR (RQ-PCR dm¥u BCR-ABLI tesnindesaz 0.01 71 3 fou adl relapse-free
survival uay overall survival 71 4 U gefisosay 63-66 auansiemnudAvesnimey
auadlusigupralunsiia1sann1smii allogeneic SCT lag@199eiansaundewi allogeneic

SCT lu CR1 taw1zluseil MRD &3 positive g Tunsdifianmnsa monitor MRD ¢

4) Ph-like ALL

Ph-like ALL 1Ju ALL finuinfl gene expression profile ﬁLwﬁauﬁUQjﬂw Ph
positive ALL ufin33linyu Ph chromosome wag BCR:ABLI fusion gene lagagnu
Tugfthe B-ALL Uszanaufesas 20-30 demueelungy B-ALL fidaidu B-other dananefis
B-ALL 7ilaifl Ph chromosome/ BCR:ABLI 53183l defining molecular abnormalities
1 KMT2A rearrangement, hypodiploidy, hyperdiploidy Hudu

N5I1a88 Ph-like ALL ‘15”‘14168’L‘1/1ﬂﬁﬂm§(513’3§]LQiliJLLiﬂIWc’Jmi@ gene expression W1UI5
prediction analysis of microarrays (PAM) classifier Fad gene panel agj 2 Uszlnuvian o
a&ﬂi 110 gene probe sets Wy 257 gene probe sets Fan1sAnenuIng gene 9 probe sets
fifinsuansoonmiioutuoglu PAM classifier #a 2 Ussianil Tnswudranansaseyfineid
gene expression profile fwdtoulu Ph positive ALL lalpensaalinu defining molecular
abnormalities ?zfﬂwuiwLﬂuéﬂwﬁwmmmﬁiﬂlﬁﬁ wazdl tyrosine kinase fusion genes 7181
1uﬂ6jm§ WoNa N33 PAM classifier uda Sinsiamnmafindu 9 Wy Low density array (LDA)
gene expression card lagn15180nA519 15 gene ﬁﬁﬂﬁzﬂu Ph-like w@3dl concordance

rate VIS PAM classifier gefissouay 87 N15M5398NTBALNITIN Realtime quantitative
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PCR (RT-qPCR) Tngld 9 Buiififoyauudrinawil overexpression lugftae Ph-like ALL 3435
danifumnuazmnlunisnsianuldinnniiiseu Tneduild Wun Sulu JAK/STAT pathway
(JAK1/2, CRLF2, IL7R) wa¥ Ras pathway (FLT3, KRAS, NRAS, IKZF1, EBF1, BTG1) wazly

Uagtumaila next-generation sequencing (NGS) lndlununlunisnsianisnateiugues

s

" ANsnanewus

]

T Ph-like ALL @ansadanguniu ELN2024 \0u 5 %ila lewn CRLF2 alteration (Sewaz 50),

a \ N v 1 =3 o Xo =] A & ) 6,19
JUNATIUBDNAIY aEJ’lxivLiﬂ@]’]ll‘ﬂ’ﬂQUUUEJQIMJJW]?GITJQVILUUNW@?iWUVI%ﬂLR]U ’

ABL1-class fusion (5owaz 11-14), JAK2 rearrangement ($ovag 7-8), EPOR rearrangement
($ovay 3) wazdu o fie JAK/STAT 53U Ras pathway mutations (foeag 25-29) Ing CRLF2
alteration finusnnfiaslu Ph-like ALL SusiniAnainnsiidl CRLFZ rearrangement fiu JAKZ
gene Minsnaneus (mutated JAK2) uazlsifinisnaneug (wild-type JAK2) Samsnefls

Ph-like ALL wulu AYA-ALL 11nnailu pediatric ALL ua adult ALL Tngwuidudaaau
fle¥oray 58 ¥04 Ph-like ALL Mfonglutis AYA-ALL Gasloutanguanunisnaneiugazwuing
kinase fusion genes Aannuaneylnue dianuiadulunisld kinase inhibitors Tu
ISV LANAINUANIRAMIUAITHTIINY WU JAK inhibitor, ABL inhibitor, FLT3 inhibitor,
MEK inhibitor “1a<1 snsfneausnndu preclinical study wagfnunlugUlgduiudiin®
nsanuiluernrountigslifinisld tarseted therapy wighilnuin Ph-like ALL ln1s
WEJWﬂﬁiﬂﬁﬂﬁLLEJ'ﬂ’j’]ﬂfjﬂJgu 1 Ingnudngdnagd MRD positive AaaAYI9ueINITineIgRand
Sovaz 70 denalviitaedl survival Al utlagtuSauugivilouste high-risk ALL fe
MsUsziliumsmevaLesnEnsg MRD Tnenenealinisinuiilelsil MRD negative way
A58U1N1591 allogeneic SCT TaniuUsELEiU MRD response nasansnwnlusyey « ograls
Aanuilesninnifad Ph-like ALL Ssflnnudrindesnsddaneluladreudiandeds

Y1an1sAnwINguduUsEleiued survival 99nn15vi allogeneic SCT Admtau

5) T-ALL/LBL

wulszanasdosas 25 voe ALL Tanun Imaé’ﬂwﬁﬁﬁamﬂu lymphoblastic lymphoma
(LBL) Huduinninidu T-cell in origin gefluitausosas 80-90 (T-LBL) Fslu T-LBL sy
AUEmAYIgLazil mediastinal mass 1agn15Ane gene expression profile wWu31 T-ALL

IS oA

uag T-LBL Hanuwaznsuaniaanaad gene Nansineiu 1ng T-LBL dinaziinguiuiiuansesn

q
¥

lunguues thymic subtype ni15esaz 70 Jadunquiidnensallsairoud9d® Jeya
nsfnwfagnsinwIile T-ALL/LBL avamuadeiu Ph negative B-ALL lpgdl CR rate

Joway 70-90, 5-year event-free survival Wag 5-year overall survival Usenneasesag 60-70
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usnane AT TagnIIIRsgIUTindefunnsnuTlugtae Ph negative B-ALL uda lu
T-ALL/LBL liifpefiniswann targeted therapy du o unniin ewhedulsadinulivos
wazlaidesd targetable drug sihe q wntu dnsAnendanisld T-cell specific nucleoside
analogue ¥ nelarabine WlUAULATITTAgATINATEIL 181 hyperCVAD Wukfial overall
survival Tngtamizlunguiiliu non-ETP ALL §fin15l4 nelarabine 117w 2 A (Revidansy
hyperCVAD 8 cycles infiu 2 50U %3a w&dlé hyperCVAD cycle 7 5 ua cycle 7 7 ogvaz
s0v) usinslf nelarabine e 1 ASavdeann induction Tunsfinen UKALL14 ldnumana

wansnsfunshiedividaiduansumsgiudmsu ALL sluud CR way survival®

asu

o‘n‘ld ! a

n133nwgUae ALL el Aanadnsfinnoufiansannisi allogeneic stem cell
transplantation Ty 1J53ﬂ’e)‘Ul‘Ué}aaqmmﬁﬂmﬁﬁﬂﬁlﬁm MRD response LUu negative
Iﬁloﬁ’umﬁqﬂ Fan19m579UsEAdiu MRD dofunguadidglunisfiansannisvii allogeneic
stem cell transplant 61 MRD positive agliinagldansnissnunlaunneumifnu dmsu
HU1e Ph negative B-ALL wag T-ALL/LBL uuzilvians pediatric-inspired chemotherapy
59UAU supportive care, CNS prophylaxis ®g19tutnzau SUDINTULA frontline
targeted therapy U9 consolidation phase #ia CD20 (rituximab), CD22 (inotuzumab),
D19 (blinatumomab) muAmIMsNzaNson1sinswesttae Tuvaizil Ph positive B-ALL
ey Ph-like ALL 5%’151151’ TKi-based regimen azifunissnwman lnglu Ph positive ALL
115591978 low-intensity induction wag high-intensity consolidation $aufU 2G TKI
(dasatinib) %39 3G TKI (ponatinib) wonani chemotherapy-free regimen Wu blinatu-
momab+ dasatinib %38 ponatinib Adugasmssnuniilanad Tnegias ALL dmwannaas
1$%un1svh allogeneic stem cell transplantation lu CR1 Taganigeenadslusedisad
MRD positive o¢] ulugailagtufimsdnuilussavsamidutu nsivinliAn early CVR
elu 3 weundssnw Tugdle Ph positive ALL #58n151Y blinatumomab s3umelutas
consolidation @saulngazyiliiAn MRD response {u negative léunn unumwesnisii
allogeneic stem cell transplantation azantevaniesanlulduselevifiunnsaiuly

WiYBIN50YTON
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Unveiling KLF1 mutations in adult hemolytic anemia

Alghen WeInsena
&9 Y
MAYIDIYIAENT ANUNVIEAIERS U INedvaumny

Krippel-like factor 1 (KLF1) M%@ﬁiﬁﬂiu%alﬁmdﬂ erythroid KLF \Ju transcription
factor AunUMAARlunsrUIUNTMUANMsa IwadLndeALAs (erythropoiesis) Waz
MsuanseenvasBuiiieadestunisadedlulnadu (hemoglobin), 1wy Y-globin wag B3-
globin genes lny KLF1 ﬁmﬁwﬁﬂszﬁummamaaﬂmm HBB (B-globin gene) warBudu 9
fidetestulassaduasmsinuresvadidadenuns wu E2F Transcription Factor 2
(E2F2), Aloha Hemoglobin Stabilizing Protein (AHSP), wag B-Cell CLL/Lymphoma
11A (BCL11A)"? KLF1 &y’aaguuiﬂﬂuiw 19p13.12-p13.13 wazdeoludadenisnon
satanzianzasdmivisadiindenuns Tnedunumdidylunisauaunszuiunis
asafiadenuninaznisivdsuntaseiavesdlalnadu (Hb switching) Fudunsyuiu
mMaasuannsassslulnadusin fetal hemoglobin (HbF) Uiy adult hemoglobin
(HbA) uenanil KLF1 faffumumdrdylunisnsedumsvhausesduiiieadostunain
vanensrurunslumaddindonuns® dueluil
1. nsuaneaanvastulnatu: n1snateiugues KLF1 (KLF1 mutation) danalvinng
wanseanvasinadufinund Tnevilifinisifinsedures Hb A2 uag Hb F wazihn
WUININISLERIDNUBY embryonic globins WU Hb Bart’s 68

2. oulwsidansieisu: KLF1 muaunisuanseenvesdunaissiaiifeadesiu
mswsanysIamanluwadduiidadaidenuns lunsdifdnisiasuuvames
KLF1 (KLF1 variants) Wi uvasasausaimin (iron stores) avaglusgduuni usise
wiEnndullaunsnrusuiigiuldosedussaniam vlkinafiudures Zinc
Protoporphyrin (ZnPP)

3. tadeiiendesiunisidsuuuasdlulnadu: KLF1 Svihfinunn BCL1IA gene
Fsannsuanioanves y-globin Tuglvg)

4. Wshulaseadne: KLF1 mutation dsnasonnuudussuazaudagurosdaibon

uasvinliiAn nonspherocytic hemolytic anemia (NSHA)
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5. amzvaauledlngianlawe (pyruvate kinase deficiency): KLFI n3zfunis

N9UVBU Pyruvate Kinase L/R (PKLR) Faduduiiadroulu] pyruvate kinase

(PK) n153 KLF1 mutation ¥ilvitaulan] PK anas

6. wauRUVBIwaARABEAWAS: N1snateusly KLF1 e1aduiudiudnvas ey

lusyuunyiden Wi In(Lu) phenotype (Lu(a-b-)) Fauinainnisannisuanesn

83 Lutheran blood group antigens 84970 KLF1 funumlunisauaugu basal

cell adhesion molecule (BCAM) &4AIUANNITLAAIBRNYBIMYLGOA Lutheran

7. AaAUANNRTIRs: KLF1 Junumlunismivausuilifeidesiunsimuiead

dadeauns Fesruisduiiieatesivissiwad Wy cyclins wag cyclin-depen-

dent kinases (CDKs) @9919@9NaRaN1Shan1e90nuad F2F2 MngUa9nunIswuds?

LLaB‘Vc\LIIGJ,JU’]“UENL"?IaéLﬁWL%EJG]LWN

UagtiulimsesuieanuagnisiUdsunuamad KLF1 110031 100 wile @sanunsautseandu

4 Uszennanumini® sasalud

80

Class 1 variants: maasundadunguiliiiviefinansenuifisadntios
sonsvinny Tnedulngidunsiasuniauuy missense flagusntina
A¥uffu DNA (DNA binding domain)

Class 2 variants: Msasuuadlunguiidinisanutiiinisian lnednan
MsaBLLUAILUY missense vidensauluuidniesdiliiuasunseunis
87 (small in-frame deletions) Tuu3tinuiiduiiu DNA

Class 3 variants: mMaasuutadlunguildmaliiAnnisgaydonisva
(loss of function) wu mim?iﬂul,mamwiﬁawqm (stop codon) nTBKUY
nsounsstudeuly (frameshift variants) dswalilusiiu KLF1 gniadu
(truncated protein) uazAIAUHIATATUTU DNA

Class 4 variants: naiasuntaniiosyiaideriiieatestudumisni
mseusnuadluusn zinc finger domain 2 lolkA KLF1:c.973G>A (p.E325K)
FahluglsalafinasiiinananuiinnAgunsslunszviunisaiawad
dndeaundlaariuia (dominant severe congenital dyserythropoietic

anemia)
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anuruznAatNAFulusunisid KLF1 mutation:

91Insuansnendiinvesiieniinisnatewug KLF1 wulanaudliiiiennts (asym-

ptomatic) aufsdiansifiaiioaunuan (hemolytic anemia) nsnateWugues KLFI

e udunusuanwaEnPaANNIaINrany fai>e

Lifinnglafinaaudiiszdiu Hb A2 Alndifssvaununi
Aznsaseguasdlilnatulunisn (hereditary persistence of fetal Hb, HPFH)
anzladnansiidesiiannisiden

N3¢ hydrops fetalis

Aedasiuluiengs (hyperbilirubinemia)
amelainansaindadenunsuantuseauliunalsfiajuuss (moderate to severe
hemolytic anemia)

fwasidndenunsfiddamdoasuiunn (numerous nucleated red blood cells)
fishlaled (reticulocyte) uag Hb F lutuaiiliuiy
amzvmeuledlinginlawa (pyruvate kinase deficiency)

nauden In(Lu) (Inhibitor of Lutheran blood group)

n1s$nunfugUosnil KLF1 mutation:

\WesngUaenll KLFI mutation wuldlivsy Jagdudslaiuumianisinwianie

o o & 1 =3 ¥ aa 1 4 [ 1 Aa <
A1IUNTITU ’EJEJ'NVLiﬂG]']?,J ‘\]’1ﬂﬂJEJquJaLLﬁ%i’]EJQTLW]lIEJQ‘W‘U’ﬂﬂ?iiﬂiﬂﬂﬂ@ﬂ’)ﬂwmﬂ’]’lgmﬂ

LAALAILANTUARNIN KLFI mutation @u1saandunsiusnwuziAgInuNITSnYINIE

= A a A = [ [ 167
IALEeALAILANINABY TABdluINIINITSAYIRL”
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nashiden: LunisfnewinuulszAvyszaeslunsdngiieiiniizladinais
JULSY (severe anemia) WiegigiinUSunaudinidonuasuazoandiaulusianig
n1ssnwwuuyszaudszaas: msbisiguantunsdiinisgydeidon wsenis
Teduman (iron chelation therapy) Tufthefldsuidentdiusensa ieann1ie
widniAulusaneg

v Y a aNa Y =) 2/ 2 o o sw o <
n1saada: frsantunsaligUlsidnnediulauin Geduiusiunisviaiede
Boauaaniiindu n1siniiue1atisannisuanveulaidenuaiwazanaudny
lunslnaen

1 3% o a < = = ! ¢ Y o a < =

nsUgnangaanuiliadiaben: dsgnunisignarewadauiiiaidaiion
TugUrein?dinig congenital dyserythropoietic anemia IV 4.An9n KLF1
mutation lnenssnuiigreligUisanunsaiuiinazannisiiamnsiiidenlaly
eECne
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unasu
2INNSHALDINNTWENIVBLLSANMLNETDINU KLFI mutation LANUARNEARINUNTIL
Tafnaendadeanawan Inganizlsalainarssidadidennuladeslulsemelneg nns

s

Aadeusnsznininnglainaeandadoauniuaniiinainsdadidouagnisnanewus
¥04 KLFI Fadudesiivime lnsnwzlufiuiifdanugnvosanufinuninisiugnssu
feansings nitedelsnfiisatostu kLA eravildeinmnlaifinisiinseiou KLF1
Faaidedrinlunisnsaafidiliunivans egslsfnunisiarudilednuugneeain
awzfinausasiaediil KLF1 mutation ity amsdindenuaunndauiuisedu Ho F
fifiuduuagvonunsiiutures fetal Hb Wy Hb Bart's nefilsifllsns1dadiflosiude 019

' 1) aa o & v X J ddo P Y = a ' '
relrnsitansdululanedulufiunndaluiinnsnfan1snsiadusg1swnsiane
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moa:nulnsunisfugdoslsauziSoiuian

ANIEYEYT HITIUB
AAIPININTIVAARS ATUNVEAENS UnInedevouunny

unun

AgnwlavuInTg (malnutrition) Wudlgynsefulaniidsmansznudenisiaiaivle
wazguainlasanveain Inslanizedredalugvaslsauzifadin sadnseursielan
(World Health Organization, WHO) léﬂﬁﬁ’]‘aﬂ’m%@\‘iﬂ’]’lBﬂ/quIﬂﬂjU’]ﬂ’]i’jﬁLﬁuﬂ’]’w‘ﬁLﬁ@ﬁ]’]ﬂ
aruiliaunaseninamsldsuasemauazmslindsiluinme Ssseunauiannsa
1597115 (undernutrition) wagnglawuInsiiu (overnutrition) Faiinansznusie
HaaNEN1IN1TINYIkaEAUANTInve s UigegeldedAgniznlavuin1svesd Ui
wzsudndunnefinulives TneameUsemnemdsiauw (low-middle income country)
gUAnsalvesnnzviaansenns wufesas 8.1 e 50.0 TuvaiigtRinisalvesnmglavun

naiiu wueway 2.0 A 17.1 veshewniilasunsitadelsausse”

UodsuevlsaAu:iSonidowarienio:nwlnsuinis
1. AMEVINEITBIVNS
fitafenateusznisfisiunuimdfysenisiinniizeinaiserns Tudniivae
Dunzide wu n53dadelsn svozveddsa ununsinen MsUasunlamesuunuoady
LAZADIUENILATYFNILALTAL
o Joduduriavedlsa lsauzdadadonvisdadoundy (AML) esen
TusTUUNMILAUDINS n‘faqamzazqﬂam n1sUgnanewadauniiLiln
uarlsafinduiduhiianuduiusiuneymlaguins®
o JadusunisiUasunlamesuunueddy Tutenisidedenuinlelnladi
AONIONLEUIINNISY W interleukin-1 interleukin-6 waz interferon-y
daaliAnnnzidoomsuaznizaaslusiu saudenisnanlusauiiie

Y99AUNITBNLEURBUNAY (WU CRP Wag fibrinogen)™
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e UaduaunissnEn

o msbiadiurnvuings anunsanelminnzidesms aduld ooy
mié’mawau%m}mmﬂ WaNIRATURAUNG 81U19%Tlne12iIHa
PNLABLLANTY WU AUDDUBNLEU (pancreatitis) 9In81 asparaginase
waznsgardemanduideninnismanaiadeulmiiAnainan
@8I Un9sEUUUsEANINe vincristine™®

o mMInwdd Tnsanzdiorutunisidalufisvs §1Pe wazszuun
WUBIMIT BIAINARBNITSUUTENIUBIMISLALANSNAY haYANS

aangnauiloway vy

o Jadusnuaniusymnaasugianasinla ANATEANRATL WY ALARNANE

waznzduaifiiinainlsauziiaazratiaufesninn1sinyl Aenai
ldnnziloemnsineitesdunzsald daaugniuasygiomduiiuaiy
WF89901ENNLATUINTT BUHBINIAINAITHITIDIMITHALABENITANY)

N9LNYUINIS

2. A1EAYUINISIAY

a & < < [ 1 A A ¥ (% 1Y
ﬂ’]’JSIﬂ“UU']ﬂ’]iLﬂUIUL@ﬂVI‘U’J‘EJL‘LJ‘LJlI%LNN{]‘\]"\]EJV@’]‘EJEJEJNV]LWEJ’J“UEN bL@]LLﬂ VYA

UsgeInT anuaigveaness MIshw 013 wavseAuianssuvestls andglarunsiy

dnintusegninmsinwuassieilasllauimaaduannissnw
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aegaudindnden BMI gendnunavialurien1siladenagseninansinm
wziSadiadenvnvdadaundu (ALL)

Uadonmaiugnssu dwmsudsentinanlsauzsduienn wu nmsnaneiudues
IS a . . a a 1 I £%
Bulaufu (leptin gene polymorphism) a1atiumAuLEssnanIsdulsneu
Uaduanudalsn wazn1ssnw flredilngiilu ALL Jumdnifiaduss
wAInN1snE Kt (induction therapy) wagiutindinaiunsiilo
Tautiagrmdinissnun® nglaresiineed (glucocorticoid) 1Uuenw
Nanlulsn ALL F9128iuALe81n9191s NMSUSLAANS U nsazauludulu
Wwas N1sgedsinananuiile waznRereduyiy ArANUmlay

Yo N o o = Ay a o g v & a a

nnMshasvenaiivrtn sufimsigunasesundeaduluvilvidninginssy

\Headls (sedentary lifestyle) dswallllosladuiinvunazaianaiuiile
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anas lsndaumuldvesludiniifidosenluaues Tnsawzludiniiongdosi
Lﬂf@ﬁaﬂiu hypothalamus-pituitary axis kaglasun1sa183sd (radiation) 15@
SndlunguilienuduiussuarufinunfvessesluufiAeadestu growth
hormone, sex hormone, insulin, ghrelin, neuropeptide Y-2 &g leptin
113917 growth hormone #ilalasun1ssnu dwalfuranduiledes
(sarcopenia) ndnaifosouuss Msldindwus wazemMUMURENITEDN

1Y

mMdaneugas Fahlglsadiuuaglsawnueinlussezend

wans:nuonno:nuwlnsuNs
1. ANEVNENTOINNS
| a v ¢ <& A & & & &

AEVNENTR I TARALEERBRAdNENaUA N WanTiUelunziSudaiienyn?
a a 9] = % v c'z 1 6 1 aa [ = = 96’ Ly} c'z 1 I3 [~
FUAMALUNTU (ALL) wazdiundnenninnaatugiaidanensatuivdndinitnmu Wy
STYLIANNINAIN58AY 50 UDITLULLIANNITINYIAAYIS induction AUDY mainte-
nance duusiUsnsIN1TTRNTInUaanwANTsal (event free survival, EFS) fianad gUae
@ d'd [V Y] 1y 6 d' 1 a dy d' a' di( a
WN ALL NIN1EI1AE1591UNSE9dURUSAUAINULALIRBNISAABTMALLINTY TAINY
ARINITNITTULADA WAZAITOIWISNINVMADAEAMAUIUTY TLOLIANUNITINYILAZAS
WNSNYIAUISINGIUIBYIUIUTU SIUTIFUTTONINNINIEATNLE AL

ALV INEITDNVMNSTIAINARBLNAVIAUAIEANSVDILATUIUA LAgAanANITYIN91Y
pondatuludiu (WU cytochrome P450) annisluaiivuvssidenlule n1snsoslu
lnaluesaa LALN15TUAI5ININYBLA TUANINNAITVIALUSAY daNalin1sAITneanad
(WU methotrexate way vincristine) waALMANBNIINTAANATIABIINSWATUIUR

[
YRR

amzrnasemsluiunndmaidenon1sinnuuedssuugIANAUILUY innate

q
a

way adaptive immunity suilesnainnsvinansemsudn wu Wiy (dwasanisvh
Nuveagadgiifuiu nMsadislelaled uagszuuiasy) waznsaludy (dwadenisaiina
wouAveAnaznsmualelalet) Tufsnisuiadnfuuazussigidndu Wy Infiue
(dawasiomsifiudiuauwad nsundeadey uazanuauysaiveadeiiion) uazdengd (duwa
Ao N5 phagocytosis N1sviatengluwas nsasslalalal wagnisvinnuwes T uag

)15

B-lymphocyte
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2. amzlaguinIsiu

AmglaguinsiiudmaldunanadnslngiuANEs N wINNTS NI NN
YY) o | ¥ dy = a d’lj a Ao [y ) soj a o w
AUFU fiugau waznauiilo suBaNAnEe Nsdetie waznisnauilugiveslse tadivndn

)~ Y] s a | =~ =% aa |
fundraauaansnlasundasll Wy n158nszesaInTsdinuessn (Wu cyclophos-
phamide, doxorubicin, waz methylprednisolone) #3an1stiuNISAAAET (WU meth-
otrexate Wwag 6-mercaptopurine) @alugnislieunifiuluviedesiiulunuddu
) o v aa & o = Y v ay v
MaIN155NY1 Jentinanlsausisedinsdiaiugnuedlsadiugs Tnamedtiy ALL 7ild
Fun133nw1eae glucocorticoid ®3NM5A8SIFANY (cranial RT) waAnssun1slgwasaus
n1slieannnainie waswgAnssun1ssuyusgniuemsilualusenitanissnedndsas

12,16

pgluu1y Wiagdugnn1sinwILad'™ Jangdnssueng q wandl danuduiusivaiiy

\@eaiuIusalsawnnuadnuwazlsaiilaviassaidenluauient’

nasBnus:aan1olnsuinis na:zus:dundwawsniunissuls:niuams
(History and dietary assessment)

Useiandrdglunisuseidiu lown o1y waiwin1s UseiRlsausedndn wila sees
) 1 = wa d' a U
ANLAUIUDILTANLLT UszarinisiUasuluasgiuuuias Usnnuroini1ssulssniue1nis
Jseifunndnan Useinnissnenbasu Nav19Aedond@ananan1ssuuseniusIvnig
a1n15busrUuMaiue siionadwaligUieladaunsaulseniueimslaund wu
Wouresndniay drewmad visawn dldandu aussousnesinefdmaniannisiiou
wlaamalnruINg e UsTTuAINTULIIURINIENLATUINTS

InSavijoAnnsavnivinsuinis (Nutritional screening tool)
wdeslodanseanidlaruinisiliifiedansosanudsddunisiinnngymlngun
n13 Lﬁaﬁ]ﬂé’ﬂimﬁuﬁﬂwa&mazLﬁammmsﬁu \3esilednnsesiinaneviin Wy Screening
Tool for the Assessment of Malnutrition in Paediatrics (STAMP), Screening Tool for
Risk on Nutritional status and Growth (STRONGkids) ﬂﬁ]ﬂﬁuﬁﬂlﬁﬁm%ﬂﬁalﬂﬁﬂu
1A35 uiledesilofloonuuuniledtisiinuziSdlasiamziiviafed Ae Nutrition
screening tool for childhood cancer (SCAN) 3sUsznaudng 6 Yafanu sauandly

AN 1
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a51efi 1 wuuanseslawuinig Nutrition screening tool for childhood cancer (SCAN)
(RALUaINLONETD19D99 18)

Jafau ASLUY

1. fhaduuddifidesgnoamsynlasuinsviol 1

2. fthenidslasunisshwiegiadudu (intensive treatment) si3alal 1

3. glhedermsfefunaivemisriell 2

4. Tu 1 daviiiiuan gihesulssniuemislaanasmsell 2

. i WP e %0

5. Tu 1 dteudiun fthefiumiinanasvielsl 2

6. flhedidayarawssnnzvingisemisviold 2
nasulana
AZUUUTINNINAT 950 1WAV 3 Ye@3n dlhedimmidessennzyulatuints wizdidssetnlaguinis vio quisuwmdlaguinis
WevinasUseliusely

nasus:1iiudndoun1vs1unie 1a:n1snsavswnignwinsuinis
(Anthropometric and clinical assessment)

ﬁﬂaanﬂinamiﬁmi%’ﬂﬁmﬁﬂ (body weight) g (height) ‘lmﬁﬂﬁmqﬁmdw 29
mﬂé’%“umsﬂizLﬁmjf'mﬁﬂmummsﬁmq (weight for age, W/A) AI1181IvisodIugIny
\nauaiany (length/height for age, L/A or H/A) Useifiudhmdnanuneasinnuens (weight
for length, W/L) iisududnasgi ludniiongunnnd 2 Jensléfunsussidusuiing
8 (body mass index, BMI) WigufuAannsg eUssifiunnislnsuins efidesndi
yEounniAunasgnd 25D Shvmnedaiinneymlnauing Tufthedddamuiaaii
Anunilusienie Sfewilosenuuelng vieeozilaniund msussdiuanslasunmsiag
THhnasivesiminerlinanaiaedeu feiunisusaidulae Tndusourmwosiuiau (mid-
upper arm circumference, MUAC) wa Fulasuuin triceps (triceps skinfold thickness,
TSFT) %ﬁfﬁ,ﬁmsﬂszLﬁum’;zimmm5LLﬂu51MWﬂ%uiu§ﬂaaﬁﬁ%’aﬁwﬁ’@é’mén WHO 1¢
wugthedadures MUAC Aldfansesnniz anzunasenns Tuftiedinuzids fuans

Tumnsnan 2
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A15199 2 N5UTELEUANMELATUNNS e lEEUTO UV IR LI
(mid-upper arm circumference, MUAC) **

oy amgnulaguimsi@eunau A HlaTUINSFULS AL UNAY
(acute malnutrition) (severe acute malnutrition)
6 Wou e 51 MUAC tioenin 12.5 @ MUAC tlosnin 11.5 @,
5UM9Y MUAC tiagmin 15.5 @ MUAC tlosmin 13.0 @,
1008147 MUAC tioerria 18.5 . MUAC tloerrii 16.0 .

e‘fm%’wf{ﬂ"saﬁﬁﬂndﬂ%u'}ﬂﬁLﬁu AsENITIALEUSOULDY (waist circumference)
difiy 91091W3TBWU3T A1 waist circumference '17‘iQmﬁmmé{’mﬁuéﬁ’u%ﬁuﬁazaﬂu
iz nelusienie sdeensinisiialsailanasasadonlusuinn®?

AUV 8198N15UREN TR Uz sdiauang19iy 39A158015M5I3519NY
Ussifiumanisunnansemsudn (macronutrient) Wy ndnaiedy MINNTEAN UIINAYY
Favifaaen uazn1sv1aioiiuuasussng wu @ wuse Buse Audeu donoanmulsily

nszanaunia Wusu

nN1savnsoonNuavUUANIS (Biochemical assessment)
nsdsTaiuguiotieyssduavg erusunss wazanzwIndousa o Teun
e Complete blood count (CBC)
® Blood sugar, BUN, creatinine, serum electrolyte

e Serum albumin A1 serum albumin AN 3.2 n./0a. WneRsranigludiaiu

(%
(4 A

WS8R (stress) UnAau Aelu 2 a9 Ustinan1izealusaulusienie

n1sus:liduavAUs:nauYavs1uN1g (Body composition assessment)
Jaqtuiinisiimaluladnistnesdusznouvesinmemllufinednusieainiy
laun Bioelectrical impedance analysis (BIA), Dual-energy x-ray absorptiometry (DXA),
Computed tomography (CT) and magnet resonance imaging (MRI) ‘%ﬁ%ﬂ’]imd’]‘ﬁﬂz
Frelvanunsousnasdusenausenindlasiu (fat mass) wazesdusznaustaneaiudillle
losu (fat-free mass) loagiduausiuginiinisld anthropometric measurement WAB19
fiteidede \donan FBnsgsenndt swdelddiegenin msfnwiAeaiu BMI uay BIA
TuinlsaugiSanuanullaenadoaiusynine BMI way fat free mass lag BMI uag fat
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mass LNTUeE1ENEEATY Veueh fat free mass ANAIBENUINIUTTHINAITIAW FIUEA

2223 an1NULNITANWINUIN

71 BMI ldanunsalysneazidensaniiglnvuinistavianie
DXA fiusg@nsninuinnin BMI Tunisesiadunnizeiunag sarcopenia®?® Tugdiuves CT
Felddmsunsitadunazinanulsaluldnmduuzi5e @y Q’ﬂ’wmﬁwiamﬁ%wﬁaw‘%amL%q
FuANBU (solid tumors) UUsEleBIIUNITRTIININITHANTUYDY fat mass WaLNITANAIVDY
fat free mass TusENINWALNAINTINE Tn15ANElaeUsEliueIRUIENBUTRISI9NY
PR 2 o & 2 Y] ] A |

Adreiniluueise neuroblastoma Taen1sly CT scan wuinn1g sarcopenia AownTs
Hda HAuduiusAusnsIn15endin 5 U (5-year overall survival) ianasusgu

WBUAUNTIY sarcopenia UAINITHIAR

nuonwmisus:iiulnsuinssnunauAUBITATEYAaINSIa:ASavie
nsUszdiunglaguinsludiiedinuziSaudmnuseauanudidnvesuaainsuas
iwsesilerfu 3 ngu: 4 (limited access), $1ARUNE (partial access), way N¥WeIN3
AsuUda (full access) Tnglu limited access wupildms¥adwiin diugs way BMI 32
fun1snTaAnnsosn1zlavuIns WU SCAN wazadugiunisld MUAC iileifinaaiy
wiuglunsasranunneymlavuins lnolanzlunsdd BMI eralaimunzan wu g
ﬁﬁLﬁaaaﬂﬁuuwmiuﬁgﬁaﬂﬁgmtﬁaa?ﬂw TunsainnlnguINITTULIe AITATIANITIAL
Aeusulasuiidadietestunne refeeding syndrome dmiungu partial access A33
gy laboratory tazbody composition assessment WU BIA lngal5a$1398819108 2 ﬂ’%"ﬁ
(Budunazvdsduannisine) Wesmanunisazanluifunaznnduiotesainnns
$nwn Tungu full access mIsld DXA, CT, w38 MRl dmsun15ineeAUsenauredseniey
uazananszgn lnsalsnsiaedatos 2 afe (Suduuasndsduganisine) swienas
finsfamutasseninenisine Wesnnisdsunlatorafinlddoud 6-14 danm
MAUTUNNTINY ms‘dszLﬁuﬁé'qﬁzhsﬁmeﬁmiLﬂﬁauLLanszawn"uaap:iﬂ’ml,t,@iawa

msﬁﬂmuua:msUs:lﬁuTu@l'JoasaﬂB':'m (cancer survivors)

d 93U limited access wugiliRnnulag anthropometric measurement Wag
pnanaiesUfURnaiimAslunsdnTdymiulavuinis Wy metabolic syndrome
Tungu partial access uag full access MITARMINYN 3-6 IRoudmiunguLdss 1y
fidwgRnssunisiulimangay amznduioanas vielutuavamdiniu lnsanaaui
dlefUasfiennisasd wazlufiilufinniuides arsdnniunn 6 Lheuludusn

a 1 < = = 5 27
LAZMINKNANITATIAUNA @1U150M53190NLUUUALUIATY
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Insudunlugdosianu:iSo

1. wwaslawudiun
b I uuzthenlavuinisivanyay Jestunnvinandnietes
> dnansemnsiingeau Indiu uazussnuiesme
> Fansamsunsndeutianainuaunselunisiulseny

2. AMuugdIUlATUINIg
> \Bentoomsiianivl Ausnwilugamalivanzay
> SudlenazingAuneuleIms Uuemnsivgnlniaue
> wEndesemnsau i Waan elian

3. AANTTUNNY
> daaSunseoniidimestistios 30 uit 3 adyaUaY
> aneandedlsadiuuasifiuannmdia

4. WEIULAzaN5eMmSTiAlaTy
> AmuenNeIgwaznglsn Inerilata RDA wasladuanis

5. snstasuinin
» 113U (oral nutritional support, ONS): mmzﬁm%ﬂQ’ﬂwﬁﬁﬁuﬂizmuﬁ
» eaneliomis (enteral nutrition, EN): Tidlesuusemumelinlaifis e
> avaenidens (parenteral nutrition, PN): dwiugtaeilsianunsely

DIMTUAUDIANT

6. N1IINNITANIEUNINTDU

> THeuazusulnwuinisifieanuadnades wu aduld eews desdan

SNLAU Vidldy nTeviBdkN

asu
Y1 [ 2 o o o A ! v 6 o a
amzlavunisluUiednisauzisalulafed Ayndmadenadnsnissnw nsuseidlu
AELNYUINTRENATOUAGUAL NS ILAYUUITATILINZELAINT0aNN1IBUN TN DU LY
Usgansnmmssne uazenseaugunniinvesiielussezeny mafauunsgIunisaua

Qll a d‘ ! Y 1 VY Yo d‘d a a
mngasluvTuniuandsiuargreligUlelasunisquaniaunmuaz Ussansnmgagn
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Update in pediatric hemophagocytic lymphohistiocytosis

Y8l wuALESYaTal
NBININTIYNTTH TSNEIUIANTZIIN NN

Hemophagocytic lymphohistiocytosis (HLH) 1dulsalunguaiiuiaunfives
histiocyte  @luafinnia Insuvsnguvedlsanusuiiiinvossad e wad dendritic/
histiocytic, macrophage/monocytoid wag malignant histiocytosisl 1A LCH Humils
Tulseilinannauinuniveawad dendritic/histiocytic Fauantlunisnad 1

A15197 1 MsuUanguANinun@ves histiocyte (Toyaonddaiaziniuaianena1soneds
nueLaY 1)

: =
ngu TsAfiwy

|
e Langerhans cell histiocytosis (LCH)

e Non-LCH

AURAUNAYEY dendritic/histiocytic cells

o  Erdheim-Chester Disease wuluflve

o Juvenile santhogranuloma (IXG) wuldiiludinuasdlue)

Il
s ia . e Rosai-Dorfman Disease
pIUERUNRYEY Macrophage/monocytoid cells
e Hemophagocytic lymphohistiocytosis (HLH)
o Primary HLH finanenufinun@ivnswugnssy
o Secondary HLH 1u aueu191nn1sinie wie infectious

associated hemophagocytic syndrome (IAHS)

Il
puRnUNRYeY malignant histiocytosis cells e Malignant histiocytosis (histiocytic sarcoma)

*  Monocytic/myelomonocytic leukemias
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widleU a.e. 2016 ladn1swuinguaruiinunfives histiocyte sanlu 5 ngu Tsnny

sala

YRAVDULARNRAUNR Lazenlsveasaslsn® Aandtunis1an 2

A19197 2 MILUINgUANUEAUARYBY histiocyte AN A.A. 2016 (Toyad19BIuazAn
WUa9INBNEANTONBMINLATY 2 UdE 3)

; o
GH Tsa LEAE LU 21N5uanIN1eAdiin
@
L Langerhans cell histiocytosis (LCH) | 1-8 seelsaiinszgruiduman saufuenmssanluszuudu o 1wy
LCH ¢ e
Erdheim-Chester disease 50-60 o Ostersclerosis wuum‘ﬁmz@)mzawﬂ(
o Fonmsvssruuialanavsmeniien 19U posterior right
atrial pseudotumor
o fsoalsaluszuuyszavaiunans
o Retroperitoneal fibrosis
C Juvenile xanthogranuloma (UXG) 0-3 9INTUEAOINTIIRINUY
Cutaneous
R Rosai-Dorfman disease (ROD) 15-25 souuiesfinola ulseen Juaumsiitinarniugnssu
RDD 730 1AAYUOY
M Primary malignant histiocytosis 50-60 laiguwne Fudusumiswesseslsa
Malignant (histiocytic sarcoma)
Secondary malignant histiocytosis | wulsivnene laumne fhwusaaduasSadadensn g
Fuiulsamdu monocytic/myelomonocytic leukemias
AN
H Primary hemophagocytic 1-5 o 18303 lenszanunwses dudhule davdes donnisms
HLH lymphohistiocytosis (HLH) sruulszamnusae
Secondary HLH wulsvnens o 18303 lonssgnunnses dudale dauvdies usdnlaid
Fuiulsaiidu 91MINTLVUYTEENN
Ui}
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wy1SaSsInyn na:isaadngn

Tunmgun® waa NK wag cytotoxic T cells @unsandnwadilnming fe WwadAaunf
waewadnntolaldegamunzay TnensyuiunisUanddes eranules wWu perforin
wag granzymes (degranulation) Imﬁ@uﬁmuaﬂuﬁwwﬁwﬁq 9 fu lnednisnsedu
macrophages wag dendritic cells N13N3¥61 macrophages agaseifiaarilimannis
vadlalalen] 1wy IFN-Y, TNF-OC, IL-6, Wwag IL-18 lunnizun@aginisarugulvnismdsly
Imlﬂﬁagsluizﬁuﬁama lajﬁﬂﬁlﬁmmié’ﬂlﬁuﬁqw,m FanadwsAedinsene (apoptosis)
yaamaditming (cytotoxicity) aghamunzay Snws macrophages Tunmzunfiagimiing
Mdnavmaduaztrslunssiumsdenusiode Tngldiinmsharswadifindendiund
nN13n3¥AU macrophages awqmauﬁamiamL%jaw‘%aﬂ'ﬁé’mawwlﬂ

Tunny HLH nMsvheuwsssad NK uay cytotoxic T cells imaniiunnsas (cytotoxic
dysfunction) Ineflanvnunainduiiaiuguane degranulation AaUnd ylMAnnisnss
#u macrophages Wag dendritic cells agseilownninund an1svaslalalatisniay
Tuvsinags viliAanssniauitasianie (systemic inflammation) wagviaeidielde
LaradeIgAeg  1AnN1IE hemophagocytosis Tulunsean My wadu macrophages
srnduiuwaddindenuwns Windenwn wazindadeslutinauin Johlianneda
(anemia) indanunien (neutropenia) wazinanidens (thrombocytopenia) 1ny
nadnsaelianunsamdnwadinaund udedndelifals uazldanusangadanisg

v a

nszdugiiduiy dsnaliiAndnissniauiizuuse (hyperinflammation)
n1sJiode
Tnasinsifadeildunisimulay Henter JI wazanglag HLH-94° WHuinousi
wasgIukInifaLTudmiun1sitads HLH TngUsznaude 5 inasindniidomuluiae
Hunasifduenmauassanismsaiiugiu Taglifimsnudeyassduluananieiugnss
Lo
91719 NAAIN
e 14z (>38.5°C)
e 11l (splenomegaly)
N199TIINNNBIVHUANIS
o 2/3 Soswioldillaud Fa (Hb < 9 gm/dU) indmdensi (<100,000/cumm?) e

neutropenia (<1,000/cumm?)
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® Hypofibrinogenemia 139 Hypertriglyceridemia Ineil sEAU fibrinogen i (<1.5
¢/L) 3052AU triglycerides &4 (>265 mg/dL)

msmsI9tuile wulvnsean, 4y vie Houinaeuanan g hemophagocytosis

HLH-20045 l¢§unmsuiudsafisduiiolinsounquanamainyiatsveseinis HLH
waziitetislundadefiudugitu Tnefinisdiia 3 wnasidda Moun hyperferritinemia
2500 pe/L, NM3¥19uYes NK-cell swdelyfl, szsu sCD25 (soluble IL-2 receptor)
Wiugedu 2,400 U/mL Tnewnasinisifadefeseswy 5 dolu 8 4o uasfiudoyaiugnssy
(molecular diagnosis) Wy PRF1, UNC13D

Haqiiufinsldf Hscore (M9t 3) iueTesiloUszidiunruninaifuvesnsifia HLH
¥iayRundl (secondary HLH) stamnlae Fardet uazanz Tt 2014° indasiiotitieifiuei
wiiudnlun133%98e HLH saufuinaueiiads HLH-2004 %38 Revised HLH-2004 Ingldmzuiu
AlFaninaeiveeadnuagiesljiinis Hscore dusslemilunsusnlsa secondary HLH
98NINNFUINITATUAFITY LU miﬁm%aﬁqulm (sepsis) wiolsA autoimmune U 9
Tngiamzlugihedifiennsdudeou msulana HScore <90 azuuy: Anuthazidiulse HLH
Uanidn Seway 1 uagnin >250 Aziuy AuURzilulse HLH azanniisesas 99

finsUSuUTanme HLH-2004 dwsunis3tiade familial HLH wudi inawin153liade
wdarldsiun1snsian1svinaues NK-cell wudndepsiinauusiugigediafosas 99.0
(sensitivity $ouay 96.2, specificity Sevaz 99.5) ussgnslsAnudnnudndusossnlsndu
findroadsoonty Tiud Tsrusiieiidouny wagnmsfndeiisuuss Tnslamzideliaugiu

N1IATIINNINUTNTIULAE Cytotoxicity assays taliinauwiuglun1FIdadeNuNTY’

amn

HLH Winannanse 2 wia laua primary HLH Wunnigifiaanenuiinunfiniaiugnssy

Y v 1

Fedininedtesiunisnateiuglugunniuaun1sinauveaead AUy W PRF1, UNC13D,

q

STX11 uaw RAB27A war secondary HLH 1inandadunieueniinseaulvissuugiiduiuneu

aweanAUNG Wi NsAne Epstein-Barr Virus (EBV), lsauziss wialsmgliduiuwiatasiates
laganmsdniiadulugireniinnzdes wu guieiilsaseSmiesgnneldnissnwing
QiiANAY N1531388 secondary HLH anansavilaginmsiziiennisaaneadeiulsndu o 1wy

a & [ a 1 [y . [ A
AMERALDTULIT AUANYUEIUANANNNUYBY primary Way secondary HLH alea151991 4
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M990 3 HScore dm3un153ladey secondary HLH (Jayaensdeuassinuiasainienans

DN9DINUNELAY 6)

29AUsZNaU SEAU ATLLUU
Tiﬂﬁuﬁﬁu (Underlying Immunosuppression) Taifilspnafidariu 0
sa 1y ads Msvgnaneniens 18
#3913A autoimmune
14 (Fever) laigtld 0
14 2384°C 49
dulm (Splenomegaly) laidi 0
aawusdmle 23
Frunvaddiniianu1a (Cytopenia) laidd 0
4 cytopenia 1-2 %iin 24
4 cytopenia >3 %l 34
sesulmsndeelsd (Triglycerides) <150 me/dL 0
150-300 mg/dL 44
300 me/dL 64
SYFULWEIAY (Ferritin) <2,000 Mg/l 0
2,000-6,000 e/l 35
>6,000 Mg/l 50
561U AST (Aspartate Transaminase) <30 U/L 0
30-50 U/L 19
>50 U/L 32
seaulusluau (Fibrinogen) >250 me/dL 0
<250 mg/dL 30
Hemophagocytosis Tulunsegn lainu 0
WU 35
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A9 4 ANULANAINUDY Primary vs. secondary HLH

anwy Primary HLH Secondary HLH
anve nsnateRugensBu - MIAALTR
(Sporadic/Autosomal recessive) -us

-TsngfAuiurinanesies

s

(autoimmune disorder)

018VISUUEATDINTS

29789130

' a I3
BIFIBLAN

o %% w® & o umd# &
9INTNIAFUN 19 fhale dulm dhwindaludu neavia daindes
A1MN/aNNSHLEAIIRTEUY wuldniae yléitlae
Useam
v - ¢ ; : o . ; :
MITNY - #mese8e, cyclosporin, Etoposide - #@eegIea, cyclosporin, Etoposide
' Y o a & a 1% ~ o
- msugnarewwadduriidndaladin - SNwENneNnIEAY HLH
5 2 e . o v
msnensallsa - suussuazenudedimmnluldsunsugnene - IS seNgUsEana Segay 20
G oo @IS A o & =g 4w
waaaundninladin - HaMIINYIYURENUANNANATEAY HLH
= s v © 4
- 9P3150ATIR Uszanaisoeay 50 wasnsugnane
o
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Primary HLH

Jeway 70 vy awisuiiennisiuyiegtesndt 1 U finnsdenen autosomal
recessive wazazidsTinodesndimnldlasunisshe (e1gdewasyszuim 2 Weow)
agdlsfiony 1asAnden1ie primary HLH Weriheinnsileausssniau (encephalitis)
av ) a ) . . A v aa &
liinsvanvg angduneldeunay (acute liver failure) w3aguienilannisidudae

1 a A g a (% d' 89
PE197UNse Ingagunuduniduaimvguasssu1ning Awmnsen 5

A1519% 5 AINATUAUURUDL primary HLH (Gﬂ’agaé’wéau,azéﬁ'ﬂLLUaammaﬂmsé’NSq
“UBLAY 8 LLay 9)

AMUAaUNG . 2115/ . Wosidud
o gu n1saNevan o o
‘UE]Q?S‘U‘UQSJQSJH‘N BINSTUENY ‘VIWU‘INB‘J.‘U’JU HLH
Cytotoxic granule content PRF1 (Perforin) | flmnufinun@lunisyinane | Autosomal recessive 20-30%

waaithvang lneiamny

s &
LYRAARALYD

Cytotoxic exocytosis pathway UNC13D NITHER granulesvlai Autosomal recessive 10-15%
(eswalunsziiead

Wmane

STX11 MsvnuYeuYad T uay | Autosomal recessive 10-15%

(Syntaxin 11) NK-cell liasysal

STXBP2 MINNUYeYad T uay | Autosomal recessive 5-10%

NK-cell AnUn@

RAB27A mevinaewadiiinUn@ll | Autosomal recessive 5-10%
auysal
Inflammasome regulation, excess | BIRC4 (clAP2) maviaelEs T uay Autosomal dominant 1-3%
apoptosis, NOD signaling NK-cell AnUn@
Nuclear regulation LMNA wﬂugﬂwﬁﬁmmi Autosomal dominant <1%
(Lamin A/C) fAnUnAlussuugRfuiiu
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Secondary HLH

AR89 Secondary HLH way INN1TANIVBY Ramos-Casals LazAuz'® wuan
mafnde uzde Tsngidutuhatedies lsadniauEess nisugnaisetens uagnanen
vrsila Wesiudinuenaunnsnaiulumunguiitiedidnwiuazdnvurvoslsaiiien

% 9 =
VDY AFITIN 6

A19197 6 @AY Secondary HLH (ToyadadauazanuUasannienasensdaneiay 10)

w@LAY a0 nguansitieadas wWasiduddiny
1 s - Epstein-Barr Virus (EBV) 30-40%
- Cytomegalovirus (CMV)
- Influenza
- Herpes simplex virus (HSV)
2 FTEAEY - Lymphoma 20-30%
- Leukemia
- Other hematologic malignancies
3 Isﬂgﬂé’uﬁuﬁﬂmyﬁmm - Systemic lupus erythematosus (SLF) 10-20%
(autoimmune Diseases) - Rheumatoid arthritis
- Adult-onset Still’s disease (AOSD)
4 Tsmdniauizads (Chronic - Systemic juvenile idiopathic arthritis (sJIA) 10-20%
Inflammatory Diseases) - Crohn’s disease
5 nsUgnaneeiyag nsugnanele 5-10%
nsdgnanaeadsuiniafialade
6 PRt - Chemotherapy agents 1-5%
- Immunosuppressive drugs
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27N1S1la:9INSUAAY

arnsvaniinulugUag HLH T Tasnu dudale dmindalaivu vevda seut
widedls /AU wazdimies uenantl flieunsieenaliennsiiediuseuulseam Wy Ju
o & o a dy A a ay o | v [y Id
in viseduau mMsfadeiinanglauiuunnsesasnsanulalugdie HLH dulunan
INN1IRBUALRIRIYIANAUTIRAUNG 8IN1sVNeAATindteaTIndsdn indadons Winden
Y1 UaTNNIZNMIVNNUTeIiuRaUnG Msitady HLH Sududedldnisnsianeieau jun
T WU NISVIUVDIAY S8RV triglyceride fibrinogen' N13iAseAU ferritin ag sCD25
N13MT9INITINUVRY NK-cells 4azn151IN1s hemophagocytosis tulunsegnueiileitie
Wisdudunsitadeuazsunissnwyiunad fadudsdrdglumsifiudnsinissendinues
HUae
Y

n1ssSnu

MANNNT AD aAN15BNLEU e T cell MUUANTas Snwame wazsnwIUseAu
Usymadlnelfvdiuusznouvesden lngldunun1ssner HLH-94 uagwauimeundy HLH-
2004 \Junan e1mdnUsenausie etoposide @AESOUR cyclosporin Wag intravenous
immunoglobulin (IVIG) wazsnufianunuinidu secondary HLH lnsaiunazyiia
= & I 1Y) o &
weaUszlogiunnaneiu fall

%

* Etoposide ldlun1san T wadfignnszdu uazann1smas cytokine 7luave
UYBINNTONLEAY

* Afusoun (dexamethasone) l¥lun1sannisdniay wazaunsas 1y blood
brain barrier 95

e Cyclosporine A Hgdudinsnseduved T-cells wazdIgann1swan IFN-Y @9
I . Ao § v Ay o a a
\Ju cytokine MvilvisyuugiauiunauausiiaUng

o VIG 19lunsal secondary HLH finannsinwensegiiauiuviaigsiiies 1wy
EBV-associated HLH

HLH-2004 U5un1s5l4 cyclosporin a1ndua1dl 2 undussuaizunissne’ liewls

naundulunisdesiunisuas IFN-Y Jadu cytokine Aflunuimlunisnseeu

[y I

N3NNI IANIUBE1ITULTS

q
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wan1ssSnu

nsAnwINan153n¥Ives primary HLH TundudUlenlasunissnunlusenined 2016-
2021 18 Bohm S wagae'” wudn nsinwiliasriunme etoposide muaien1sugnaeas
Y o a & a % aa o A Ay v av Yo Y] v
sufnladnlain lnan1ssentin 3 Ynden Sevar 82 lnsanzlugUlenlasunissnweie

. < o w a v aa A Ay (% 13 . < o A
etoposide Wuaauusn Honsinssendin 3 U N5eeaz 77 n1s3nwme etoposide umLGeN
usntufosas 86 vosrtreniionnis waslufUrenlllinevaussronissnuilesiuilasuns
SN NETLDU 9 WU antithymocyte globulin, alemtuzumab, emapalumab, ruxolitinib

MsAnwLE U §r31NN5950n T30 pre-wag post-HSCT varUelasu etoposide lUuns
SawaduusnaTulaisuiunisAnwineunt laen1sly reduced-toxicity conditioning
warnsannaTiunsUgnanenn 148 Jumde 88 Tu teluledeivilinssendinitu agnals

[V %

fAin1u A5 haploidentical donor f8nT1N1550ATIATIAINN (Soway 44) WafieuriugUled

e

o A I

lsunisugnaneanguinailminzas (Segag 94) egaidudday (P<.001) widAgyfanfe

@

= v

msUgnanemadiuiudndaladinlagdlufinedlifonnsuansannsolvinasondinisien
av 100 Fuwandliiuinnudfyvesnsasndansaslumsnusniindfientssnwusiiiy o

EBV-associated HLH L“f]uiiﬂﬁﬁé’mﬁmimﬂqqmﬂlﬂé’%’umﬁﬂm A35NWILUELN
Tildenanusznaume etoposide wazalfiesoss usogelsnnumneinshisuuss wse
AEEIE anunsalfafissesdifiesesnadenld windenudesuiunans feflldinnninnde
windu 37.5 ssawaldealu 48 . wuwidily etoposide way cyclosporin A 59102
wagmndugtisanudssgafiensiosniviewindy 2 U waz/v3edl EBV viral load
171121 1,000 copies/mL Wizl rituximab 523978

Rituximab anunsadieanseau DNA w09 EBV luidenuwazaiuaueinisentauly
AUne EBV-associated HLH lapgaiusz@vzam WonMNiaranALFBIn1INTNY
fresuafit1dndu Wy etoposide fiAudssonisinuzisdlusuinanld rituximab
Fefluslemflunisansiuude EBV Tusresme Tnawdunisidn B cell iRndedaiy
fnsziundnueInIne AL TiANAUTRaUNE "

A15AN®IU0Y Rungrojjananon WagAy' 1u;§’ﬂwlﬁﬂﬂ7ﬁﬂu HLH Tuuseinealne
5813190 2005-2019 WU infection-associated hemophagocytic syndrome (IAHS)
duameiinuanilanieienay 75 Taedl BV iJudenelsafinudesiian Uadeiiddy
lunsnensainan1ssendin laun thrombocytopenia (naaldan <50,000 cells/mm?),
Hyperbilirubinemia, Wazn1sABUALIRBNITSNBITEUAAT 2 way 8 §n3IN 15500
TInlaesau 2 ?Jagjﬁ%faﬂaz 71.3 Faman1sdnwlndidestulsemeainauings Tae

o w

| | ada o o aa ]
13J3Jﬁ'3’]l|LLG]ﬂ15]"IQV]JJUEJE‘WﬂEUFLL!E)G]T]ﬂ'ﬁi@ﬂ“ﬁ'}ﬁ]ﬁ%%'}’]ﬂﬂigLﬂV]GUEN HLH

o
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IsnanaunSenauitugn
91NNSANYIVBY Kusontammarat wazamz'® wuindesar 34.9 vesieiinlng

faulugning HLH fignanusfenduidudn waglunsd primary HLH flhefismniding
Amz HLH fignauvidendududlnetiadeidesdiiedestunisiwunng HLH fianana
wiendutfud 1un awqﬁﬁaaﬂjw 3 U Azwuu Pediatric Sequential Organ Failure
Assessment Score (pSOFA) > 8 Uag A1 bilirubin @4 lag pSOFA unaeifilduseiu
msvhuveseiorzlufin Taedautannain SOFA score dudnldluglng wielilunis
Usziliun1ig organ dysfunction %39 multiple organ failure Iui{ﬂ’mlﬁﬂ Tngangluy

¢ a | a & A = A i | |
amumimgmau LY ﬂﬁi@]@Lﬂf@IUﬂﬁgLLﬂLaaﬁ ‘Vﬁ@Iﬁﬂ‘V]ﬁﬂﬁ\laﬁ@ﬂaqﬂig‘U‘UIUTNﬂ’]ﬂ WU HLH

unasu

v a

HLH JunduenisiAnainnisnszdussuugiduduiaund Faonaiinaindade
mawugnssuvieneiiintulaglinuanng Wugnssy amfudnsedu Wy nns
Anite Taelsrddlidnsinisdedings anvniinutosfigaues HLH Ao 1AHS dslungui
EBV-associated HLH LﬁUﬁﬂLM@ﬁWUMﬂﬁ?j@ M3BudunIsEnY immunochemotherapy
sd1madadudsdndudefiulonaseadinlugiias HLH egndlsAnmailsa HLH Agnanuvide

naulduen SanadupnuvimedidglunisguasnwdUaenguil
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Comprehensive care of AML patients: Role of nursing

W2.3A1301 Nweganivdlua
wihelafeine) nMAdveasmans lsmeuiagniainsal anin1yialng

poWdAyIa:AWIbULN

nsquasnuEtae AML fesendunuiniiovesiiuanaviviw ileliiAnnadnsd
lunisquasnwifvae Fauszneude unmdanmilelafiningl weruiaaindienis
WYIWIA NFUNT TUUAINTAIUNITNTIINRIUURNTS UaerionsIailadennedadine
FesuIAITERNA 189U Intervention HeaTaRn1sdsay wae AuETNAUIA

unungevweulalunispuaglos AML

finsuvsitumaneuiafioua fail

1. fiuguavsziandiiouen quadiieselnl waggtheiidsdeniiontsitadelsn
uay MR guatiavsngegiseiiios

2. fuguavsziangtosly  guagihefinmendsnsitedoudumdlinisinviuuy
193 Induction Tnlsaasuas Remission lngn1sliaiiundn

3. fuguatszaniiheifiosunsugniewadsuiidasingen

4. fumhogtRmnaniduguaiiloifinnnzanidumdainine

Multidisciplinary team (AML Team)

| Nurse

Hematologist

Supporting team

|

p
AWML
Ve

- Blood bank 1
s a'n patlents - Infectious disease
- Pharmacists B
) g:::.tsl:n - Critical care
< - Cellular therapy
- Social worker - Radiols
- Advanced laboratory 8y

- Palliative care team
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msquagiheuziSaiadeavaReunduriinisdassa (AML)

Chemo ward BMT unit
AML Follow-
| || T | e

Hematology Clinic
(1C)

———

A_M L » -Investigation, Chemotherapy Stem cell - Safefy

Patients Diagnosis &Treatment transplantation - Survival

_ 1 - Good
i ::Ie':.a “q:e' quality of

eeding ,Fever, L,

Hyperleukocytosis “ life

Emergency

treatment

ns:uduNIspIasSnuIWgIUIa
= A g vy, o - ) = Ao aa

msguatitmneivelvigisuaeady linduiludt uaglnunm@Inia nszuIuns
ALALLUNUIMYBINGIVIA SUAILANITARNTEY dansialladenazsusnur nisdeia nsli
guadvndn nsUgnanswadduindadadion wisudmiie duaSuaunIndin uavds
l&3u Selfcare allvannvangeanisdmiunisaumdeyarnaisiieatuanuslunisgua

N ' - b = e = v
aules ddensaeuluguuudneg weliaunsadenlddensasuiimunzauiugUlisuas
HAWA F869nand Wy uHuitu Favied Motion graphic QR code Tinu3iseeuagnsu] U
s Inseeuguinwnsneyanasazsengy nshirnuinialadininerfiulssanvu [udu

dwmiudUlis AML MidnsunisShwidigeaiivnda dnislausnissneineiuia
s¥uUTotal care 01511 Clinical nursing practice guideline (CNPG) 1nldlunisguariae
A g vy, Yo a o = Y Y o 9
delvirielasunisusnisifiaunm danudasads  annnisunsndeuianunsalesiu
0 aunsaguanuedlailondutne  diisanunsalnsdnvideuniudeyanasUsnwdaym
fumeeithelunzsdaialanaen 24 43lus

M3NRLIWeEE w13 mie (Discharge Plan) Ingld vidn D METHOD

D Diagnosis lviaudFadlsailuegiisans o1ns msufuddngnees

M Medicine wuzin1sldenuelasuageasidun assnAnYeIel vuIn 3814

PanIvsyiviunislden saenaunsdunanizunIndousiuiatonunisidennie

E Environment n1sdanisdawiaasunviulimungauiunizauvainnisivdeya

NeiunsTan1sUgyyauasygia uesI8e1avsfainiue Wl
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T Treatment  vinwefiidumuurumssnviay nsiura n13dnnsernsinaies
Y0 ANUITATINDINSENFUNABINITAULDILAL LI ANETUIaNIIU

H Health n15daasy ﬁuvjamwmqé’méwmaLLas%ﬂﬁ] saudenstesnuniig
UNINLDUANY €

Outpatient N15UIATIINNUA NITAUATUAVAIN N1SAAFBYRAINYILLNEBIN
anuneuiatnatiu lunsaliinnizanidu saensunisdsieduielnlasunisgua
sowilos

D Diet m3sidenduuszymuemisuanzausulse nandeamiosmomnsiidudunsie

ARAVNIN

a o/ Ao o & . . < v a Ao w
nsAnmUARANTIEUNINGaUTIdFyA Febrile Neutropenia WunatnidesidAgylu
Adrennsefsvenaiiiluintn lnsemzdiisuzisdainineraseglunguidninudes
a9 (high risk) ViuaLiaannedinibidadenuaiiwiunin 7 u Tusswiridedon
o = a & v, ' Ay o a =~ o Aa ¢
1milenaineladiigiazsunsiniinsgiauiuung lneilon1adeTingeds 15%
NNASINTLIAAEe nIea1vdwmaldsdueg Wy guaimnyaasaulianuisadnuisiolauden
lsnagnavaueatranIssnwd n1sguaisdndudesendunisyiswmieiniivguain was

a

nsguanuesesiseguniiedesiuuaziihsyfanngldandadenvisfionain

o a o

Ju mshenu Ehists wardaaiuliiaedidnenmlunisquanuesdadudiuddyiivi
Titaedinadwsnisinwiia Aufinsiaunsuuuunisquagtasuziddainuia Acute
myeloid leukernia (AML) #ilé§uanafivhdnuasiinmgldandadonuis fissuu FN Fast
track @ msudanisgua waz dn15in Telenursing unldAAnIuATISAUARULBY (Self-care)
N139AN150IN1591A8INENATUITR (Self- symptoms management) laeilinguszasa
ol AML fifanzldanidadenyiid Iefueiufiugldiunaitazdaaia

o

Fnenmvesgtiouzifdlainuia  AML fildsusaiivrdalvdngAnssulunisguanies
gnAeg TnomsilszSauarfnanusewios (Monitoring and continuing)
dmiugusdnfunsugnarewadduindadaden fszvunislidoyalunis
UfURmusILAusn SuLazdeiilotlaen1saeuuuy One to One AnweUIaLEIvasld
Tneflgilensguanueailelddunisugniewadsuiuiadaidoauay clip VDO lunns
guasuied wazilonduthu aeflauatuiindmivitieynsislumsdoasteyadvasiu
Muavaiv swdtigarunsalnsdniasuaiudeyanazusnwrdgyminuniavediae

Ugnanewadsunndadindents 24 43lus Iszuu Home call AnmugUae
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7udslin1squauuu Humanized care lagnislirnnudiemaeld1uinuluyn
F2993n159ua3nYT fn1sviiAanssungy Wy nguileutheiiieou ielasuatisidle
Tinsuazdaua uanaindmanudgmmaasvgiuzuardymniedeny wu Jaym
Frufpua Jgmdunmaiume Jymitegends aaq muisdgmduanimisla awiiin
APNALATIETLAENBUABEYIEmEaTUaYY In1sinnanssunduasuvinuvelvgiae
uazfpuaLiioweiimds leiuaisihddla Wudneamiitheuazaseunia maudstiuuszaunisnl
fnendsgnanglunszgnlviiuiiiefnsumdeuiiougnanelunszan

dmufitefiguanuulszAulszaesuazszozaniing nenutaildiunisoususunis
guanuuUszduyszassazduglvideyaifsatunisufiasvesiUisuasq d Uszau
nsquagithefufivanannn nsdnaugiaeedsielos Walenalwiliearsaiase
dlefifamldnaoniian iamﬁgqﬁmi%'uL?{ﬂqazﬁaumﬂﬁ%’w%mmé’u%’ﬁw‘%mi Wi

UFuugeegnasiaiilas

msAnnULa:Us:1iuwa

Muiin1sUssudninssondniazAannddn TugUls AML waziUievasgnang
waasuiudaiiaden ilothnan1UsznounINumunIguassseliles aseuagu nedl
ywuilgn fiuagshnsuinundmfudiommaudly fusnlinisquagiisuuuesdsiu fins
JnAanssuuazlnssnsssiielinisguanseunguuazseiios msneszuulumsguadiae
Ausvezvadlsnlnedivanauininsiuiugualuusagsyee W N5y Family conference
Huszey Wedsziiulamuesiitae dnsysanmsfenssuaiaaiuguamsionisiaaadn
duaSuguagine Inguiileutieiiion nsdfiheinuinuuuszdulsyassdununisgua
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The shifting paradigm of treament of mantle cell lymphoma:

From chemotherapy to targeted therapies

Lalita Norasetthada
Department of Medicine, Maharaj Nakorn Chiang Mai Hospital, Chiang Mai University

Mantle cell lymphoma (MCL), a rare and aggressive B-cell non-Hodgkin
lymphoma, has historically presented significant therapeutic challenges due to
its heterogeneous biology and frequent resistance to conventional chemother-
apy. However, the past decade has witnessed a paradigm shift with the advent
of targeted therapies, particularly Bruton tyrosine kinase (BTK) inhibitors.

For decades, MCL treatment relied on intensive chemotherapy regimens,
such as R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone)
or hyper-CVAD, followed by autologous stem cell transplantation (ASCT) in
younger, fit patients. Older or less fit patients received less aggressive regimens
like bendamustine-rituximab. While these strategies induced remissions,
most patients relapsed, highlighting chemotherapy's limitations.

MCL's genetic heterogeneity, including TP53 mutations and blastoid
variants, drives chemotherapy resistance, particularly in high-risk subgroups.
Moreover, intensive regimens caused significant side effects, limiting their
use in older adults, who constitute the majority of MCL patients.

BTK inhibitors (BTKIs) emerged as a breakthrough by targeting B-cell receptor
signaling, a critical pathway in MCL pathogenesis. Key agents include:

First-Generation BTKIs: Ibrutinib, from the phase Il PCYC-1104 trial, demon-
strated a 67% overall response rate (ORR) in relapsed/refractory (R/R) MCL, leading
to US FDA approval in 2013. However, off-target effects, especially atrial fibrillation
and bleeding, were noted due to inhibition of kinases like ITK and EGFR.
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Next-Generation BTKIs: These offer improved selectivity. Acalabrutinib, with
greater BTK specificity, showed an 81% ORR and reduced cardiovascular toxicity
in the ACE-LY-004 trial, while zanubrutinib, approved based on an 84% ORR in phase
Il studies, offers comparable efficacy with fewer off-target effects.

Use of BTK Inhibitors in Frontline Therapy: Recent trials integrating BTKIs into
first-line regimens are challenging chemotherapy's dominance:

e TRIANGLE Study (NCT02858258): Adding ibrutinib to R-CHOP/R-DHAP
induction, ASCT, and 2-year maintenance improved 3-year failure-free survival
(88% vs. 72% with ASCT alone). Notably, ibrutinib-alone arms showed comparable
efficacy to ASCT, suggesting chemotherapy-free potential.

e SHINE Trial (NCT01776840): In older patients, ibrutinib combined with
bendamustine-rituximab achieved a median progression-free survival (PFS)
of 6.7 years vs. 4.4 years with chemotherapy alone. This supports BTKIs as a
backbonein frontline therapy for non-transplant candidates.

Despite the success of BTKIs, resistance remains a hurdle. Strategies to overcome
this include:

e Next-Generation BTKIs: Pirtobrutinib, a non-covalent BTKI, is effective in
58% of heavily pretreated MCL patients, including those with prior BTKI failure.
¢ Luxeptinib (CG-806): Targeting BCL2 and BTK, it showed promise in early trials.
® CAR-T Therapy: Brexucabtagene autoleucel, approved for R/R MCL,
achieved a 93% ORR in the ZUMA-2 trial, offering hope for BTKI-resistant

cases.

The MCL landscape is evolving toward personalized, chemotherapy-free
strategies. Risk-adapted approaches include integrating biomarkers like TP53 status
and MIPI scores to tailor therapies. Cellular Therapies, Bispecific T-cell engagers
(BiTEs) and dual-targeted CAR-T cells are under investigation. Many novel targets PI3K,
CDK4/6, and NF-kB inhibitors are being explored to address resistance mechanisms.

Conclusion

The shift from chemotherapy to targeted therapies, particularly BTK
inhibitors, has transformed MCL into a more manageable disease. While challenges
like resistance persist, emerging combinations and novel agents promise deeper,
longer-lasting remissions. As research continues, the goal is to replace chemotherapy
entirely, ushering in an era of precision medicine for MCL patients.
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Shifting landscape of treatment in marginal zone lymphoma

a < o L4
NTUAYS) U3z89nIn
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Marginal zone lymphoma (MZL) L‘ﬁumL%qm'a:uﬁwmﬁaquau-aaméﬁwﬁmlﬂguLm
(indolent lymphoma) d@wsululszinalne andeyavessiiuns dunsmssde uay the
Thai Lymphoma Study Group (TLSG) iusilafinudesidususu 2 sesan diffuse large B
cell lymphoma' MZL 1AnananuRaunfues wadduneealuszes marginal zone B cell
Fulu post-germinal center B cell ﬁagj’iwiamfﬂmﬁaq (nodal MZL) mm?jawi’m 9
(mucosal associated lymphoid tissue: MALT) %38 14 (splenic MZL) UnANEaENE T
Sazwonmdonin MZL meiussuieinet msitadelsn waznssnw desauluds

nsidsurugnsnwilug 9

S:U1AdNEN

finsfinundsgifnisaivosmsiiouiunionia MZL Tulssnaansgewinimy
MilgURnisel 19.6 AeUszyns 1,000,000 318 wazluwie wunimdaantesludndiu
1.07:1 e MALT-lymphoma wnitga Anifufesay 61 nodal MZL ¥eway 30 wag
splenic MZL $awaz 9 dmsululssinelne nufvg Ussesasnu wag TLSG 91847
wunlln MALT-lymphoma nnflaawuiu Aadudesas 75 nodal MZL $esar 17 uas
splenic MZL $ovaz 8 uargtinisaifinduniueny lnedrsengildsunisitedugean
fo92901y 65-75 U7 dfu MALT lymphoma 1 e¥easfinudesiian 3 Susuusn
oA nsEnIzeIms ausin ocular adnexa wagimile’ dwsugUlelvenuin ocular
adnexa L@u%ﬁmﬁwuﬂaaﬁqm 5998911 LAUA NIZNIZe1MIshay head and neck’
(159971 1) MU ocular adnexa Usenaude 1tm (orbits) nduiient (extra-
ocular muscles) Lasnm1 (eyelids) svuuthn (lacrimal system) waglduUszanan

(optic nerves)
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M13799 1 auFin1salves MALT lymphoma ludsewmelng wenUssinmanue ey’

el U fouay
1. Ocular Adnexa 232 46.30
2. ASEINY 66 (81F
3. fswelazee 58 11.57
4. Jom 27 539
5. a@ldidin 18 3.59
6. seaniane 21 4.19
7. lnsows 17 3.39
8. aleflvny 9 1.80
9. If 8 1.59
10. Fanils 6 1.20

97N1Sla:NSUEAD

dnuaignsnddnuosias MALT lymphoma 1Wunmeferzidulse wu e
castric MALT lymphoma avilernisiduntuiiusnaddaud (epiastric pain) Tilaunevios
wedanzon viseemsliges (dyspepsia) Wooms vvdnan donsenlumaiueims
;:Iﬂwﬁlﬂu ocular adnexa MALT lymphoma azandnefeures q Induluiia svsenuns
fuaeidu MALT lymphoma yasseulvseusuazsohansarindetoulndilnsesduas
feuthanenEY AU28 MALT lymphoma figlddn viedendndedn immunopro-
liferative small intestinal disease (IPSID) awsndeaemal Uinvies viedidyminisgs
Fuemslaid (malabsorption) MALT lymphoma #ifawils asundneiiuwnsmdesin (Ju
papule, plaque %30 nodule Fnidufidduazuuy Imaﬂéqmﬁwaaﬁgﬂwﬁiaakﬂé’u
Wwen §Ug MALT lymphoma vastendinliifiennisusnsianulaedadgyindneuluden’

Splenic waz nodal MZL siundelsanszaneluiiilaediguigeialifionnisia
Uni asraidennuns lymphocytosis wazasranusiule wiendlareutivdedalng
liflonsidutin §te splenic MZL fiflUTinalsesnnenafienisainguila Wy e1nns
357 (early satiety) uwiuvien3osin1391n cytopenia luanedu 1wy 0101530
lafinoansoindnidenn usu §Uae splenic MZL 517%98az 30 agnuil serum

immunoglobulin paraproteinemia Waz311398ag 20 3 autoimmune manifestation®
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Aaduaindnuazmaesinefildainnsnsantuie Fsnniteduriaves MZL
uunauanwuzn1adingme lng MALT lymphoma 9WUNSUNINTUeIeaauziss
?z'faLﬁuémwgaﬁmaémmmLﬁﬂLﬁﬁwlﬂiu%uLﬁaqﬁﬂﬁlﬁmé’ﬂwmzﬁL%‘am'ﬁ lymphoepithelial
lesion WaiinsuenlsAannIsTniEUEeSende Wotherspoon score’ n1531ad8 splenic
MZL uenmiloannmsasramiemesine1veshuudinsnalunszgnlunsdliifl extensive
involvement fianunsataelunisidedelsausznauiunisnsraninmieseddsly splenic
MZL e1afideutivdedauinaseutivesiumiady wnnuseuinndednasenld
Tnagdinds nodal MzL fifnrsanarudiluiishusnnnit’@miv nodal MZL Tagdau
Tnaigitesdnideuindedaviai GeansfivenindedlaansfionaviilifosssTs MALT
lymphoma #iflUsunalsadosunsundisentinnios’ n1snsaadnuay immunophe-
notype ld1azilusie flow cytometry Iuéjﬂ’mﬁﬁ bone marrow involvement #38n1%
MIIINNNYITINEALEDU immunophenotype AENUIINITATITWED WU small
lymphoid cells 7 immunoglobulin restriction §8u immuno-histochemistry
(IHC) ®WNl@iu B cell phenotype #io CD20+, CD23+/-, CDA3+/- uansaaluny cyclin
D1, CD5, CD10, BCL2, CD103

amnuovlsa

MZL 1finan chronic antigen stimulation lidnasfumsindeiide low virulence
v3elsrooladuyy TeiinisdniauFessfhltian MZL 1§ Tnsauvnues MZL usazein
Fauandlumsadt 2

A15199 2 @nnes MZL

RRLIRE UYL AULHYS
Gastrointestinal Helicobacter pylori, H. heilmanii 90% association
* ASZLNIZDINS Campylobacter jejuni

o anlddn (IPSID)

Ocular adnexa Chlamydia spp 0-80%
southay Sjogren disease 44 folds
Jan Achromobacter xylosoxidans

bt Viral hepatitis C

AV Borrelia burgdorferi

Insoon Hashimoto thyroiditis 70 folds
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AWIAUNANTOWUSNSSUYeL MZL

1 o [ L Y a a LY Q‘I ! (% (% d‘
MZL LLG]aSG]’]LL‘Iﬂu\‘iﬁllWUﬁﬂ‘Uﬂ’JW@JN@ﬂﬂ@W?QWUﬁqﬂﬁiMW@’Nﬂu @QLLE‘?@QGLUG]']TN‘VI 3

A13799 3 ANURAUNANISRUGNTIUYDY marginal zone lymphoma

Lesion Gene Frequency Preferential sites
(11;18)(g21;021) BIRC3:MALT1 15-40% Stomach, lung
t(14;18)(g32;921) IGVH::MALT1 20% Lung, salivary gland,

skin, ocular adnexa
(1;14)(p22;932) IGVH::BCL10 <5% Stomach, lung
1(3;14)(p13;932) IGHV::FOXP1 <5% Unclear
3/3q 20%-40% No preference
18/18q 20%-40% No preference
6023 TNFAIP3 15%-30% No preference
nN1sSnVN

nanmstun1sshwilsn MZL Ailadla 2 Usen1sfie N1sAILANeINITVedlsa waen1s
Snwranmevedlsa dadiddiiedaldionnis Fanisshwanvavedlsaaiunsainlidalsa

\Ain spontaneous remission 1§ 1uN155nw viral hepatitis C vinliilsaasulaasiosay 70"

19301 MALT lymphoma

duuniungu gastric uaz non-gastric MALT lymphoma 8391n3n133nuilunnsing

e Gastric MALT lymphoma »352amu H. pylori Sowaz 90 wazlin1sinw H.pylori
ae triple therapy oA 81nga proton-pump inhibitors SaufuenU)Tuegdn 2 wia
(clarithromycin + amoxicillin %38 clarithromycin + metronidazole %38 metronidazole
+ tetracycline) vlvilin complete response Jogaz 65-80 waryUIeidnIINTTONTIN
seuzenn Sovay 90-96"7 msdeindeinaunanissnwndudsiiauasini 3-6 Wounds
N5 Q’Uwﬁmwhjwu H.pylori wuzihlvin1s$nwn H.pylori Aaw” dmiugUie gastric
MALT lymphoma fins3amu t(11;18) ‘WmfﬂLﬁuﬁmmwmﬂﬁdwﬁiamahmauauaq

MBN153N® H.pylori g™
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e Non-gastric MALT lymphoma nsnwmuadu localized disease fu
extensive disease 331w localized disease HuTufiuineSenztuaiunsaaneddle
vdeli Wunsanefadfiveneafinzunsndeurevengs viemsuifnotalilunsdues
o¥usTidnls Wy nsews dewthane vie Rmids lunsafiiifousvielisiuutoutos

Y v [ . & v v v v Ao
UBNIINNIIRINANITINYINANVBY non-gastric MALT ﬂ@ﬂqiiﬂﬂﬁiiﬂwﬂﬂﬂﬂﬁﬁﬁﬁﬂw’]

N133n¥1 nodal way splenic MZL

#U78 nodal uag splenic MZL d@ulvgjunmie advanced disease dlosanidu incur-
able disease 3slansaninitevstlumsshumioll Sdousdlunisshvives nodal MZL
$1989mu follicular lymphoma® #an15197 4 dau splenic MZL ﬁ]ziﬁﬂ’]s%’ﬂw%ﬁaﬁﬂwﬁ
mmimﬂﬁmmm sethulalinn (progressive splenomegaly) N30l significant cytope-

nia?*? ynliliiveudtanalenis watch and wait auniNAziivauslun1ssne

M13199 4 Jouslun1sinwgte nodal MZL*

GELF criteria BNLI criteria

Size > 7cm Rapid generalized disease progresstion in 3 mo

3 nodes in 3 distinct areas > 3 cm each Life threatening organ involvement

Symptomatic splenomegaly Renal or macroscopic liver infiltration

Organ compression Bone lesions

Ascites or pleural effusion Systemic symptoms

Systemic symptoms Significant Cytopenia from BM Hb < 10 ¢/dL or
involvement

ECOG > 1 WBC < 3,000/UL or

LDH or Bymicroglobulin qm'j'mn&?} Platelet < 100,000/JL
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nssnwdUneniideusd laun n1sld rituximab shuivewaiivndn laidnasdu Cvp,
CHOP, bendamustine, chlorambucil 158 lenalidomide (R?) L"f]uqm chemotherapy-

free induction A9MN5199 5

A1519 5 N155nw1 MZL e chemoimmunotherapy %38 chemotherapy-free induction

n ORR | CR(%) | PFS (%) | p-value | OS (%) p-value
(%)
ENMZL/NMZL (67/33%) CISL stucly.?®
e R-CVP = R maintenance 47 93 44 3yrél o 3yr90
MALT: [ELSG-19.%
o C 151 85.9 63.4 5yrbl 0.0119 | 5yr 90 0.62
o RC 152 94.7 78.8 68 90
oR 151 783 558 50 90
NMZL/ENMZL*
o R26-12 cycles 30 |93 70 5yra9 |- 5 yr 96
smzL*
¢ R monotherapy = R maintenance 76 100 70 S5yr79 | 0.0006 |5yr95 0.79
¢ R monotherapy = observe 22 100 73 52 91
SMZL: BRISMA/IELSG36%
* BR 73 91 78 3yr90 s 96%
MzL»
e BR 65 89 59 6yr72 & NR
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nisSnulil ) dwsu MZL

n135nY1 MZL wudndgmatengy sauien1ssneinig cellular therapy d@msu
LW MZL i8udunilaves follicular lymphoma (FL) %aa’aulmﬁ;ﬁﬂw
FL Wungundnlunisfinelusisdssine Sunenisfinefisieaniusivazioananis

Snwrves MZL lasaniz Fnisdnwinaiivinisfinwilugiielsaheemianduilugn

1. Bruton kinase inhibitors (BKI) #ifitfayalu MZL léiur ibrutinib wag zanubrutinib
1.1 Ibrutinib M3finw phase 2 §Uelssumssnunnegistios 1 vuiu o1ty
1A 560 un. Fuazads Tnensfinniififine MALT $1uau 32 518 ($esaw 51) nodal MZL
I 17 519 (Sewaz 27) splenic 91w 14 519 (Sowaz 22) ORR Spvay 48 (CR Souay 3)
lng ORR musiiadeudusasas 47, 41 uay 50 aua1au Tszesnainisegsenlaglifinig
anawmweslsa (progression free survival; PFS) Ansiseguegil 15.7 e nadhudsq
V838179 atrial fibrillation Sevay 6™
1.2 Zanubrutinib §in3Anwide MAGNOLIA dafnwigiths MZL $1uau 68 518
InendugUne MALT lymphoma $aeaz 38 nodal MZL $esaz 38 splenic MZL Sawaz 18
LAz unknown $oEaz 6 ORR Yesar 68.2 CR $osaz 25.8 uavfin1sAnnuiisegiu 15.7
HureTouay 89 dulltinlaelsalignany Inewy atrial fibrillation Sesag 3*
2. Phosphatidyl inositol 3 kinase (PI3K) inhibitors in1s@nen MZL aaeenlu

X a o v g a P Y . . o =
nauiiangviia Naltdugnfeuasilisuiu rituximab §9915199 6

A13197 6 N1snwEtie MZL Alsagnanuvsenduidugifie PI3K inhibitors

PI3K inhibitors Total Number ORR/CR ORR/CR Median
Number of MZL in MZL PFS (mo)
Idelalisib® 125 15 57% (6%) | 47% (7%) 11
Copanlisib®*® 142 23 59% 70% (9%) 125
(12%)
Duvelisib® 129 18 47% (2%) | 39% (6%) 9.5
Copanlisib + rituximab® 652 95 81% (39%) 22.1 in MZL
(34%)
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N1s$nNuIRJ8 chimeric antigen receptor (CAR) T cell

nMsAne1 ZUMA-5 1Juns@nenissnensie Axicabtagene ciloleucel CD19 CAR-T
cell slunsnwidfigasdau 109 518 Taoduduas MZL $1uau 23 519 wans
ShwmudngUie MZL 8 ORR Seway 83 war CR Josay 17 wasil 3-year PFS Sosay 56
d1u OS Foway 74 WNaT1LALIVOINITINBINUINLONTINITAAN cytopenia 5088z 95
Imewly Grade>3 Seway 70 & cytokine release syndrome (CRS) Seway 82 lmailuy
Grade>3 Foway 7 LazlNAAIZLNINGDUNIITEUUUIZEM immune effector cell-as-
sociated neurotoxicity syndrome (ICANS) Soeay 20 Tnewlu Grade>3 Sosay 9

unasu

MZL wuadu extranodal, nodal &g splenic MZL Tagd@uuInNinaIn chronic antigen
stimulation ms¥nwnsdififlanvy Wisnufiamanou mnlsalimeliansuninuse
nMsnedadniensirdalunsditannsaindaliviedtedidnluntsateded nsdlsadu
szozuninsyanedainnuly nodal way splenic MZL Faiiulsafisnunldmewin mssnway
yudleideusdividu dwsunisinulutlagdu fo chemoimmunotherapy Wion1s§nw
Tl 9 1#un elungu BKI wag PI3K inhibitor uenimiieainidsiinisnudae CD19
CAR-T cell Tums@inwn ZUMA-5
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(Enhancing quality of life in hemophilia)
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Aananstugun 17 Fadussduszneulunsyiligiiednunwiin (quality of life) ATy
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T

Tasaa$rasranienaznrsviwmiiil (body

structure and function)

*  msusziiu Hemophilia Joint Heatth
Score (HJHS)

nMsinans sl (activity)

¢ ms5Usediy Functional Independent
Score in Hemophilia (FISH)

¢ m3vszdinu Hemophilia Activity List

msfidauian (participation)
¢ msUsEl Hemophilia
Activity List (HAL)

AW Anitduviug
ffuguam (health-
related quality of
life)

¢ nsusziiu Hemophilia o mvsziiiu
o awdenneidinen (HAL) Activity List Tutéin Haemophilia
¢ awdniad (plain film) vade *  msuUsedin Hemophilia Activity List Tu (PedHAL)
¢ Ja519124 (ultrasound) vadia 1#in (PedHAL) o agq Quality of Life
o ameeduend (magnetic o amm (Haem-A-Qol)
resonance imaging) o msUszidiu
I ! Canadian
Uadeauuiun (contextual factor) hemophilia
I outcomes-kids
| - — = — I life assessment
Jadvdaudh Jadenedaumdau tool (CHO-
(personal factor) (environmental factor)
KLAT)
U’ﬂﬁ'ﬂﬂﬂilﬁmﬁﬂ’lﬂﬂf (economical factor) | * T@1

gﬂﬁ 1 LUIMNNNITIUNYTLLANYBINITYINIU AIUNAIT LLagq%mWTuizﬁummma
(International Classification of Functioning, Disability and Health, ICF) 0303An1S
aunelan (World Health Organization, WHO) (e wungfls 35n15lun1susiiiulag

Toaspstioamnziulsagluiliae) (AnLkUadaNnenNa15919999 1-4)
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1. p3esilauszliunuuimly (generic measure) @ansaldlunsiUSeuifisunaans

fuuszansmlule LwimammgmEmmaEi'msuammmw%ﬁmﬁé’uﬁuéﬁﬂiﬂﬁu 5 61
9819N15UTZILUAINGTT WU N15UIEITU 36-item short form survey instrument
(SF-36)""° n39n13Usiiu European Quality of Life 5 Dimensions 5 Level
Version (EQ-5D-50)"" 1usiu
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WA Wi NM15UTELIU Haemophilia Quality of Life Questionnaire for Adults
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Experiences (PROBE)” dwsugthernglsadluilidy nsUseiiiy Haemophilia
Quality of Life Questionnaire for children and adolescents (Haemo-Qol)"
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warn15UsELllu Canadian hemophilia outcomes-kids life assessment tool
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(low and middle income countries)
Lﬁaqmﬂms%’ﬂmmmS%mmaﬂiﬂﬁhﬁlLﬁaﬁﬁmmslﬁamaammlﬁwm (severe bleed-
ing phenotype) Ao nsTansiuidon (hemostatic agents) iietlaatusinisidensen’ i
Hu arwanansalunmsdiiemsshm (access) dafunidlutiadudfyvomanssnus
fenaunniinvedtielsnglumide Famsshwdheansiudeniiodesiudensenluszes
gadlenlidneas agnslsAnlunanisdrsiailanyszsd (annual global survey) vata3dnns
gludidelan (World Federation of Hemophilia, WFH) 1ul a.a. 2023 wuin Seeay 85 ve4
felsedluflideglulssimaneldmuazuiunans Tasfosas 9 vefiaelsndluilide
ogludszimaseldmyilatitymlunisdidansine wasdmuidesas 50 vesnnsld
wiawesiadiudiy (factor VI, FVIIl concentrate) Tulsadluilioaglulsymeaseligsds
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Tsesluildsludssmaseldmanunsadndauramesudaduiulgifiscsesas 0.4 Wiy
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fisnnedodeniesanlsadluiids (chronic hemophilic arthropathy) flnalsifiunme
Afmyuguanmefinaniuuasdsn uenmndauannsalunisdifimsidadelsn
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Msnsnsafiug i Wik n1snsansudiadivenden (coagulation test) wazssAuuviamas 13

2
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Latest advances in neonatal thrombocytopenia

WYy Fszdetiun
AAIPINITIVAARS ALUNVEAIANTIINEIVIATINNTUR WnInendewding

indadennlumsn Wunneziinulies Tasiawizednads mandrfunssnuly
Neonatal intensive care unit (NICU) Ingwugsiisfesas 25 mnuguussvasndnidendily
man wazgiinisaisdistulumsnaaenreutinun indadonslutemsnutadusuuss
oy Urunand uargunsannn lneddiuiuniniden sewine 100-150 x 10°/uAa., 50-100 x
10°/3Aa. uag <50 x 10°/4A8.

amnuavinaaideaniludanisn
1. myhanendadeniiuty
11 mehanedutunngiduiuiiaieindaiden éun fetal neonatal allo-
immune thrombocytopenia (FNAIT), neonatal autoimmune thrombo-
cytopenia Wa¢ drug-induced thrombocytopenia
12 myihaedinduitbifeadestugdduiuiaisindaiden Tdun hypers-
plenism, Kasabach-Merritt Syndrome (KMS), disseminated intravascular
coagulation (DIC), consumption by thrombosis
2. msasendndenanas
21 @nnanieiugnssy laswenidungy ldwn microcytic thrombo-
cytopenia, macrothrombocytopenia ag normocytic thrombocytopenia
22 msafrandaidenanasanannndu ldun drug associated marrow

suppression, maternal preeclampsia, infiltrative bone marrow disease
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nuoN1N1s3ToAy (Hwunw 1)

1.

AsELUINENETIRTI9MY thrombocytopenia Asanansataglunisidadeaig

veundndonmeail

1.1 ssaanulutie fetus Snnulumsniidu FNAIT, neonatal autoimmune
thrombocytopenia, congenital infection, congenital thrombocytopenia

1.2 Gl'i’JR]WUGU'qu <72 $lus fniAnann perinatal asphyxia, placental
insufficiency, perinatal infection, FNAIT, neonatal autoimmune
thrombocytopenia, metabolic disorder, congenital infection,
bone marrow failure, consumptive coagulopathy, W8z congenital
thrombocytopenia

1.3 A599NUY90TY 272 falae Anen late-onset sepsis, congenital
infection, neonatal autoimmune thrombocytopenia, metabolic

disorders, congenital thrombocytopenia

. UsgIRnNNsm wagUseInnsaums

2.1 Usziinseunrdiiifindmdensivinlianieniaz congenital thrombocy-
topenia

22 Usz¥amssenssd msidutagluanse wu s preeclampsia vie naniden
alumsniidenssanounthi

UsziALagn19mI29319N18999n150 U fudiiule Tu congenital infection

anwazyn1anie Tulsa chromosome defect wazAuRaUARUDILUL U throm-

bocytopenia with absent radius n1sasIanuneuluYyies Wieanwuy vascular

tumor YNAARDIN1IE KMS

NISASIVMAINR
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1.

A N

Complete blood count, platelet parameter lan MPV, immature platelet
fraction, peripheral smear, mean platelet diameter

Coagulation test fibrinogen Tunsniiasdoning DIC

Maternal complete blood count Tumsnitasde autoimmune thrombocytopenia
TORCH titer Tumsniiaade congenital infection

Immunoglobulin level Tun1snfiasds Wiskott Aldrich syndrome
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6. Imaging study lumsnasdy vascular tumor WU N15R5I9028 doppler ultras-
ound computerized tomography #38 magnetic resonance imaging study

7. Antibody screening with platelet antigen identification Tunsalasds FNAIT

8. Immunofluorescent study Iumiﬂﬁmﬁ'aﬁﬂiumju macrothrombocytopenia

9. Flow cytometry @1nsuifiadulsa Bernard Soulier syndrome (CD42b),
Glanzmann thrombasthenia (CD41, 61), Wiskott Aldrich Syndrome (WASp)

10.  Bone marrow study Tusefiaads Amegakaryothrombocytopenia

11.  Genetic study Tunsnitasdelse congenital thrombocytopenia

12.  Chromosome study lunselasde chromosomal disease

N1sSnu

1. MsSwLUUsITg Wy msshwamsindelumsniideints sepsis nsli IVIG
Tulsa immune thrombocytopenia N133nWIA8EN sirolimus Waz/wse pred-
nisolone Tu KMS

2. ns¥nviieanauidesweseinisdensen taud nsliindaden wie dw
Uszneuvendendiirnus iy Tsandadenslumsniinuvseuasiinnuddy
N9Aaln

3. MSSAWIMUUNIGLEDN J51897Un51E thrombopoietin receptor agonist Tunsn

#7198y neonatal autoimmune thrombocytopenia

soagulsaindaldonnilunisn
Fetal and Neonatal alloimmune thrombocytopenia (FNAIT)

gUAn1sni na:nalnmsifinlsa

FNAIT Anannnislddniumes antigen vuiandaden Tussuu HPA 1138 HLA w89
msnfusnsasihlsnsaainsgfiduiu fe antigen vuindaiden nidufussnailonu
5 sgvilhAnnandenslunsn giAnisalvesnisiinlsayszana fevay 0.15 n1sn
Miflady FNAIT flnnandesdenzidenseniuanes Ussanadosay 15-26

enululsemaiaungiuan nuglauiuse HPA-la Ussuinsosay 68.9 uaz
HPA-1b UszanauSeway 2.9 waz HPA-la/lb Usvunudesay 28.2 TulseinAuauleldeny
aiiAufuse HPA-4b/5b Ussanaufesar 26 wag 10 mua1siu Tudszwnsing  wuauan
U84 HPA-1b, 2a, 2b, 33, 3b, 5b Uay 6b Jaway 5.7, 99.7, 12.3, 78.0, 71.3, 7.3 uag 3.0 A1y
Sdfu fetuaningues FNAIT o1aflenuumnansfutuiulssens? (asglmeiiendor 2)

137 /.\ @ e UNAMY / UNFnED



91N1sldanv

Aawsliiiiennisifensen yaidensannud seetn deneeniuales 91n1sideneaniy

avamulumsnaigneu 28 dUailuasssd wulumsnauusnvesnseund Ussinasevas 63

wagldnsnIneUssanasesay 35 Uadeideslaun nistignauwsnidady FNAIT

N1sNSIN10HBVURUANTS

1. mMsnsmnglauiusaindadon Ingldwsuvewnsan wazindndonveadn faes

platelet immunofluorescence test (PIFT), monoclonal antibody-specific
immobilization of platelet antigen assay (MAIPA) solid phase red cell adherent
assay (SPRCA)

. Genetic study of platelet antigen
. M39599 cellfree fetal DNA extracted 910 plasma UBINANAIATIA LNOTATIZY

antigen Muansaanlunsn

. Cranial ultrasound Wans19n7zaeneantuauoIniely 24 ¥y, “aIng

ATIANUITLNAALE D AFN

N1sSnun

138

1. M3snwneunaen N13n3I3 fetal blood ievglunsiiade wag % platelet

transfusion leifllynindaldendn azandnsinisiialdenaanluauss n1g

U ¥ 1 1 q’ [ S
INYINY IVIG ﬂauﬂaamzmawaﬁzmml,ﬂamaaﬂiugﬂ

- mMssnwvdaie Town N5ty IVIG Tumisn wazvnindadensnnin 50,000/av.

. Tughsduamiusnues®in w3a <30,000/uRa. HaI87Y 7 U AITHIISULTNER

1A

W@0R kazrdin1smsia cranial ultrasound aunIINTidsneenftansaly N1SLA

v A

2 o« 44' a A ° & A a vy a vy
Lﬂa@La@@LW@‘VTaﬂLaﬂﬁﬂqimqﬁqﬂLﬂaﬁLﬁ@f\]qﬂﬁﬂiﬂﬂJﬂumaq"\]u@% ﬂ?ﬁiﬁ/ﬂﬂa@

1HDAAINUITAT %39 antigen matched platelet

. fn1sAnwn1sly Neonatal Fc receptor (FCRn) inhibition Tusnsan vinlvunsendl

N158314 antibody anas
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nastdavnu

fioannnisiia FNAIT 1Readesiu HPA-1a Uszanadevas 70 ludssansnsSumn
FaunsnsIaEenuIsnIMU HPA-1blb way DRB3*0101 positive zifiunuAsveInIs
Aa FNAIT vinn1sawuandl HPA-1a positive Aasiin19179uRunIssnwtazdosiusely
N15m539 cell free DNA apamsnlunssnazsieidagsysfinues HPA vinlwAnfen1IzAs
ﬂénuwﬁu H51897uMslE hyperimmune gammaglobulin 210 plasma ‘U@Wﬁﬁﬂﬁgﬂﬂi‘iﬁ

Pinsniftade FNAIT wiadunistloatunisiia thrombocytopenia lumsn
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How to treat MPNs with pregnancy

andy favd3
a1uimeNesAEns diniviwnveaans unInetdeusiihvena

MPNs (Myeloproliferative neoplasms) Julseilinan proliferation ¥8¢ clonal
stem cell Iiﬂslumjm‘fﬁﬁm essential thrombocythemia (ET), polycythemia vera (PV) wag
primary myelofibrosis (PMF) MPNs iulsafiwuluggsle Inenwuergideiidadeussann
60 U wagddmmilsinuluauegties laslans ET Fanuitszanndesay 20 wiluau
flongtiosndt 40 V' Gseglutoiainiug dfudvasimdrienadiarudesnisdiyns vieuiese
hedelsn MPNs lussuineisassst Losingduaelsn MPNs enaflennisuanslaiuinnis
sufiulsaduuuudn eanisveslsa MPNs fiddaiinain thrombosis, 810115 vasomotor
laun Yandswe iun anuidndateiliovarswininund Uiauaudinsousiuiueinis
uaa $ou (erythromelalgia) livedo reticularis (@1 svnsfiavilsiifidnvasusosdiiuns
sUs1endemeviefans osnannisivaiewdoninund Tageraidunauiain
nsgasulunasaidendi) flein1sidenseniteiiesaindiuiundaideniigauiniiu
1,000x10°/L (Acquired von Willebrand syndrome, aVWs) waznsnanetuuzSadadon
vuiiadeundi’ iesnlunmedingss ET aswu inndh PV uaz PMF Fastnidugieny

10 Tuunenudagveiduanig ET Wudmlng

wavevlsa ET fionisAvAsst

Tnehly %@a%&msﬁ%ﬁmmL?iawiamuﬁmmawaamﬁamqmﬁu unnd el
Assd 6 wh wavarwdsstesiudud mdaiuillse MPNs saude® 9nmsaneves How
wazAznUIEae ET fidinssd erafinnnizunsndounmaginssuldfelosay 48.7 wu
spontaneous abortion (fetal loss flauagAss 20 dUnw) nufedosay 26 vasnsReATss
defiguiudesay 11 Tunsnvialu ame stillbirth (fetal loss 1&3e1gAT3L 20 FUnA) WU
fe¥enay 1-5 Wawisuiufesay 0.5 lunsnvhly nzviaendengaduluinsnfesay 2.5
Taefdu major thromboembolic events $egaz 1.8 dsgenitaumld 10 Wi n1ziden

ponluu1IA1 $ovaz 5.8 N1y preeclampsia Wuszaz 3.1 §nTIN1SIAANITAADANDU
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fMuunsaay 14 Wawisunudevay 4 Tuprunild wmisnfldwdnsitdesnudseay 10 Wigy
fusaway 4 Tuprumill Mlnensinsiianisnsendingu (live birth rate) Sagaz 69' &9

£ | a dl = Y1 d'gj & Aa [
UDYNIUITANUNA LM@TJUTJ@Jﬂ’]'ﬁﬁﬂHWEﬂJU’JﬁJ ET M1609A350 9A51N19958AYINTIUIDYAY

5-18 19-23
1

50-81.3 Aislumns1adl 17 dmTugUae PV uay PMF 193AT31805INNT50ATIN AIRNS199 2

24-25
3

IEE MUEIAU AatugUle MPNs filndensassd maslasunisquaniungadlng

giunmduagladinunndsuniu

wdounoaen

fthendaeny 23 T Wnerdmduuesloama uivnrduitenu wmuwwmdidoas
U 2548 lneiiszifnsiadoanuindadengs 1,400 x 10°/L dlodul 2548 @fidunu
JAK2V617F) wnndauusnlansialunszanuaylvinisifiade essential thrombocythemia
€T widsldldldmsshvivenanasadonluszer Sweuindndendutudes q Hu
1,900 , 2,100, 2,300 wag 2,600 x 10%/L fiheformsvandsvrios q liflenswiles
e Wiisudenie Usssnudeuund Ysedadausn Wy homozygous Hemoglobin E s
AT93eme Fyanadnund linuiu S ieseuiumdedds nsre CBC: Hct 35%, Hb
11.3 ¢/dL, WBC 12.6 x 10°/L, PMN 70%, L 25%, M 4%, E 1%, Platelet 2,375 x 10°/L,
MCV 62.1 fL, MCH 20 pg, MCHC 32.2 ¢/dL, RDW 16.8%, PBS: target cells 3-4+, in-
creased WBC with hypersegmented PMNs, increased basophils 5%, platelet 200-
300/0OF with clumping, giant and pale staining. Bone marrow smear: hypercellular
3+, erythroid 25-30%, M:E 2:1, normal granulopoiesis, megakaryocytes markedly
increased with giant megakaryocytes, micromegakaryocytes, widespread platelet

clumping. Bone marrow biopsy consistent with ET. JAK2V617F gene mutation Lilans13
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A9 1 Pregnancy Outcomes Tuﬁz\fﬂw Essential thrombocythemia

danus @) druaugiion/ REEGEY azuvsndeu anazunsndeu el T
SauaumRenss (%) Tusinsen Tumsn (%)
How el al, 52/121 ASA (61.2) Hermorrhage (5.8) Early pregnancy loss (32.2) 69
(2020)" IFN (1.6) Thrombosis (2.5) Stillbirth (0.8)
LMWH (31.7) Preeclampsia (3.3) Preterm (7.4)
Gestational HT (0.8) IUGR (2.5)
Iskender et al, 21/21 ASA (85.7) Thrombosis (9.5) Early pregnancy loss (33.3) 66.7
(2021)° Peg-IFN (9.5) Preeclampsia (7.1) Stillbirth (0)
LMWH (66.7) Preterm (21.4)
IUGR (14.3)
Schrickel et al 23/34 ASA (58.8) Hemorrhage (7.7) Early pregnancy loss (26.5) 735
(2021)7 Peg-IFN (58.8) Thrombosis (0)
IFN (41.2) Preeclampsia (4.2)
LMWH (61.8)\
Palandri et al. 13/24 IFN alone (4.2) Placenta abruption (4.2) | Abortion (37.5) 62.5
(2010)° IFN + ASA (8.3)
ASA (37.5)
Melillo et al, 92/122 ASA (76.2) Hemorrhage PPH (0.8) Abortion (21.3) 754
(2009)9 IFN (16.4) Thrombosis (4.1) Stillbirth (3.3)
LMWH (15.5) Preeclampsia (2.5) Preterm (9.8)
Placental abruption IUGR (1.6)
(0.8)
Gangat et al, 36/63 ASA (69) Hemorrhage PPH (3) Miscarriage/ectopic/ o
(2009)10 CRT before Preeclampsia (3) Abortion (40)
Pregnancy (31.7)
Passamonti 58/96 ASA (62) Preeclampsia (4) Miscarriage/ectopic/abortion (32.2) 64
etal, (2007)" IFN (3) HT (5) Stillbirth (3)
CRT before IUGR (4)
Pregnancy (14)
Niittyvuopio et 16/40 ASA (20) Preeclampsia (5) Miscarriage/ectopic/abortion (32.5) 515
al, (2004)% ASA + IFN (5) Eclampsia (2.5) Stillbirth (5)
CRT before Preterm (5)
Pregnancy (21)
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A4l 1 Pregnancy Outcomes Iuﬂﬂw Essential thrombocythemia

Wright and 20/43 ASA (44) Placental abruption (2) | Miscarriage/ectopic/abortion (44) 51
Tefferi, (2001)" LMWH (2) Stillbirth (5)
CRT before Preterm (2)
pregnancy (58)
Clncotta et al, 12/30 ASA (23) Placental abruption Miscarriage/ectopic/abortion (20) 56.6
(2000)** IFN (13) (16.6) stillbirth (23.3)
Heparin (3)
HU before
pregnancy (8)
Bangerter et al, 9/17 ASA (6) Hemorrhage (29) Miscarriage/ectopic/abortion (35) 65
(2000)** ASA + LMWH (29) TIA (6) Preterm (18)
HU before
pregnancy (11)
Randi et. al, 13/16 ASA (43.8) Thrombosis (18.8) Miscarriage/ectopic/abortion (9.1) 81.3
(1999)' Preterm (9.1)
Pagliaro et al, 9/15 ASA (20) Hemorrhage (6.6) Miscarriage/ectopic/abortion (20) 60
(1996)" ASA+heparin (46.7) | Thrombosis (26.6) Stillbirth (20)
Preterm (20)
IUGR (13.3)
Beressi et al, 18/34 ASA (55.5) Hemorrhage (50) Miscarriage/ectopic/abortion (44) 50
(1995)'® Thrombosis (33.3) Stillbirth (3)
Placenta abruption (3) Preterm (3)

ASA, aspirin; CRT, cytoreductive therapy; LMWH, low molecular weight heparin; HU,
hydroxyurea; TIA, transient ischemic attack; IFN, interferon; plFN, pegylated interferon;
IUGR, intrauterine growth restriction; HT, hypertension; PPH, postpartum hemorrhage
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A5197 2 Pregnancy Outcomes SLwE‘l'h&J Polycythemia vera

giwus ) | dwugitae/ s (%) | arsunsndauluuism azumsndeulumsn Msniifgin
Sruandaessd (%)

Bertozzi et al, 15/24 ASA (67) Unspecified (16.7) Miscarriage/ectopic/abortion (29.2) 62.5
(2018)" ASA + LMWH (12) Stillbirth (8.3)

IFN (4) Preterm (20.8)

IUGR (4.2)

Griesshammer 48/121 ASA in most pts. Hemorrhage (2.7) Miscarriage/ectopic/abortion (23) 67
and Schauer, Venesection to Thrombosis (2.7) Stillbirth (10)
(2016)% target Het 40% Minor bleeding (8.2)

IFN (11)
Robinsor et al, 8/18 ASA (61.1) Thrombosis (5.6) Miscarriage/ectopic/abortion (22.2) 61.1
(20057 IFN (16.7) Preeclampsia (16.7) Stillbirth (16.7)

LMWH (16.7) Placenta abruption (11.1) | Preterm delivery (16.7)

Venesection (22.2) IUGR (16.7)
Wille et al, 20/41 ASA (56.1) Hemorrhage (2.4) Early pregnancy loss (44) 512
(2021)% pIFN (7.3) Thrombosis (2.4) Stillbirth (4.9)

IFN (7.3) Preeclampsia (2.4) Preterm (7.3)

LMWH (51.2)
Wille et al, 69/129 ASA (48) Hemorrhage (15.5) Early pregnancy loss (24.8) 68.2
(20237 IFN (10.9) Thrombosis (3.1) Stillbirth (7)

LMWH (40) Preeclampsia (3.9) Preterm (17.8)

ASA, aspirin; CRT, cytoreductive therapy; LMWH, low molecular weight heparin; HU,

hydroxyurea; TIA, transient ischemic attack; IFN, interferon; plIFN, pegylated interferon;

IUGR, intrauterine growth restriction; HT, hypertension

a9l 3 Pregnancy Outcomes 1‘14@1]’38 Primary Myelofibrosis

s s
a IUIUHUE o s
giwus @) BEE mesnm (%) | mazunsndeuluansen awnsndaulunisn msnfididin

F1UUNIRIATSA
(%)

Gangat et al, 16/24 ASA (58.3) Hemorrhage (12.5) Early pregnancy loss (20.8) 0.8
(2021 LMWH (30) Thrombosis (0) Stillbirth (8.3)

pIFN (8.3) Preterm (8.3)

IUGR (4.2)

Tulpule et al, 2/4 ASA (25) Hemorrhage PPH (25) Abortion (25) 50
(2008)% ASA + LMWH Stillbirth (25)

(75)

ASA, aspirin; CRT, cytoreductive therapy; LMWH, low molecular weight heparin; HU,
hydroxyurea; TIA, transient ischemic attack; IFN, interferon; plFN, pegylated interferon; IUGR,
intrauterine growth restriction; HT, hypertension; PPH, postpartum hemorrhage
{ <X
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Tuseninedanssd” Wunidunndn e dnazgnuestiuluitosnsaiyius 3ais
gounulidalay azlafiiansudenen cytoreductive lalvnzan @en IFN Uiz e

naluld preserve fertility

nisguasnugUosntgvegliosndtode ET rfiounvassH
ffhevszasdaziyasluounan uilusneisslinden sonauiidanou mswan

Lﬁaaaﬂauﬁvﬁﬂ estrogen-containing tiesarnazyiiliianudesionisiin thrombosis?

wuzi iy progestogen-only pill (POP) wilsnsnenaa %38 hormonal 1UD (intrauterine

device) U9ulia? release progestin

n1squasnugUosncjoeigliesndtods ET uineunazaglus:ninunoasse

Uiy ET fdlynseinuazyszasaagldds in vitro fertilization (IVF) @eagsodiinisan
gosluu estrogen WanszauN1sANlY wuzilian LMWH 5119 40 un. Tuazass wetlosiu
N34 thrombosis TurRanssd 12 dUaviusn® gUaeilaela cytoreductive agents
Wy hydroxyurea #3e anagrelide iiaauszAuNdaden msvge a1l 3 Weouneunis
Aansss esnnefinasenisntugaslasunausn Wemiassduas lidsuenanndndon
[ ! [ a = = ' & v ! £
sana1lu IFN alpha 2aunu Lllesaindnasenisnluassatesuin ludiadsemald

b grfiiinatafsmainsaatey Tdauia 100 Un.dariemn

Ropeginterferon alpha-2
2 dUani (Yagtululssmelnedalifidnmiie) 81 Peginterferon alpha-2a (Pegasys) wiuing
famuelulsznalneg ﬂaﬁ;ﬁ’ulaiﬁwfué’a wiaLsndameniisaniia Ropeginterferon
alpha-2b wuuismhendiladuse q W nsdasuunn 135 Tulasniu 3eldRands
nndUa uianansodnszeznaeenliilunn 2-4 daild vdsndieussduindadenls
Tagtuludseinalnedien Bioferon (IFN alpha-2b) anunsaldenluvuin 3 muU AnldRands
fuazads dUnsiar 3-5 Tu fUeillineldranindaden uifinusidnindu high-risk
pregnancy ausiinazidu low risk thrombosis 91nLnast RIPSET Aaaslit IFN anseu
\nanLden High-risk pregnancy Thnauisat

1. ﬁmnﬁwﬁumaqLﬂﬁmﬁamqm:h 1,500 x 10°/L

2. §1Use TRl venous 39 arterial thrombosis

3. fiusyiRdenseniitinanlsadendu (PV) iielsaindnidongs (ET)

a. fsiRnnzunsndounsginsu teladends

4.1 >1 39984 unexplained death Tumsnusaundfiengassinaus 10 dUanvi
Puly
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42 > 1afmes meraenneuimun lumsnguiaund flengasasfiienndn 34 dUas
dleann
e Severe preeclampsia %39 eclampsia
¢ Placental insufficiency
4.3 31 unexplained miscarriage (spontaneous abortion) Faust 3 pdeRnrety
flongasaiidosnin 10 dUansi
4.4 11 unexplained intrauterine growth restriction
4.5 fiameendenneuraenrdevdraontidodldiuiden
4.6 TpnufinUnfves uterine artery 9915 Doppler 7 20 §UA% (mean
pulsatility index > 1.4)
nslof 1PN Tusewinasanssdluffing BT mslieilunuiatesiian fazausedu
indadenliimnndt 600 x 10°/L dwithe PV Ausziu Het lrivinindesas 45% uanan

HuUASIA low dose aspirin BUIM 81 UN.ATU SUUTEMUAADATZELIAIPIATIA

o

n1spuasnuiUoentjvengliesndtode ET uaneuna:egludoonavnasn
Tutavdsnaen £t MPNs azillenaiin thrombosis annndnensialy Sauugiili
LMWH 40 1. sio¥u + low dose aspirin tunan 6 dUawi 2 lusswinansliusyas o9l
Aulaondulawn LMWH, aspirin uag IFN n1s1i IFN a150592 ANA (antinuclear Ab) ag
thyroid function test fau3nw udmndulinsrassiuia navhauvessiu nn 6 e du
CBC msnmraviiiou fuiesiivunainafsses IFN Talls msvigaen odeffiile IFN szazen
onailo1nsves mood disturbances flomsundiosndnile st plantar pain THsnw

AUDINIS>

asu
HUae MPNs Tagianie ET nulundlengtaswasnuuinnil PV uag PMF 3sillanna

' v
(Y &

MzAInsIala wastilefinssnaginneunIndouseninaianssaunnivaeund wnndy
auadamsiinuaulawazanunsshyidaudneuinssd suuvslinsinwlvangay
lusgnitensassduazndinasn aslinisquakuuaniIviinsiudvgawnmg iella

pregnancy outcomes Atgaiiguwiiulungsund
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n1sSnugjUoslsaluns:andlenivwugnssy

nogn1sUannngisadiundnlnidon

WINTIU ATNIETIA
Melafiningl aIPININTIVAEAT AULLINVEAENT UNINYIFAVAIUATUNS

lsalunsegnrlon1aiugnssu (Inherited bone marrow failure syndrome, IBMFS) A
nauonsfiAnanlunszgnYiuanawieRaunidiusifidn fsoranunisadraradide
donvfialasdandleinund (single cytopenia) Soaranuanuinundlunisadraead
dadeannuin favadidiaFeauns iadeasn uazindaidon (global bone marrow
failure, global BMF) Taegthefilésunisidadeidulsalunszgndolinsiuaivg (idio-
pathic aplastic anemia) duwilsazasianuavganuAnUnineiugnssuileldsu
MInsviladeiuiudae whole exome sequencing %138 next generation sequencing
FensramuanuRnundmeiugnssiluitheidnlafesas 30 V'

dnwariidduedsalunszgnilemaiugnssy fo wuauAaUARMINIBA AN
viln Inglsaiinutosuazionnisnisediniideudadinizd 3 sa e Fanconi anemia,
dyskeratosis congenita, Shwachman-Diamond syndrome FanuanuRnUnRves
syuuse q saudaeld (s1eit 1) wenanidilsaiidunulmindianmsiauinade
msmwmﬁuqmiaﬂ,ﬁmamqumﬂs‘gu 1 MIRAGE syndrome Ainungue1nisiauna
Ao Myelodysplasia, Infection, Restriction of growth, Adrenal hypoplasia, Genital
phenotypes wag Enteropathy FauAnanauRnUnfvin germline mutation vesduy
SAMDY/SAMDIL

mssnwlsalunszgadoveiugnssy fuwmanisinudiunnsrsanlsalunszgnde
dhluiufuauuussadlsn (wunddl 1) Tusiefionnislizuuss uusthlildendu anabolic
androgenic steroid 1A

1. oxymetholone TuruaBudu 0.5-1 un./nn./3u uazdes uiuifinvuialdd

5 un./nn/Au Befiheflemsiiduiosay 50 nssnwidee Tdemssts Ae
nathaReiiresy uaslsadnandunduiduslunalivumdimsinm®
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2. danazol Tusuna 4.8 1n./nn /41 %39 200 un./3u tazAeqUSuliiuaualang vue

g9gn 600 un./AulugUlgimhwvtindiiesndn 80 nn. wse 800 un./lugeiiwiindawiniu

Y 9

#3ou1nN31 80 nn. Ineuwudliuay 2-3 A3y i lunanegnetias 6 e -1 U FaUae FA wag DC

v

Jovaz 70 ABUAUDINDENT LaYNUNATIALABAIS0Y Virlization M1ta8n1181 oxymetholone™

a aa 1 [y a & o ] (5)
f19719N 1 EJWﬂ’WiVl’NﬂﬁUﬂ?J@ﬂIﬁﬂlsUﬂizaﬂNEJ‘I/]’N‘W‘Llﬁqﬂ'iillLL@%GU‘L!WUENIiﬂllzLi\‘W]W“Ui’JlI

wiinvadlsn ATRIRAUNAMIS mwﬁmﬂnﬁwmiwuﬁzuﬂ wiinvaslspuzSeiinusan
IBMFS Ta%indnen
FA single cytopenia, ATl (café au lait spot), nsEgn (radial MDS/AML, Squamous cell CA
global BMF, hypoplasia), Shifie, seuusiewliia, GU Gingle | @susuasas, vulva), wedesu
MDS/AML kidney), Gl (duodenal atresia)
DC single cytopenia, mucocutaneous: Avitisaa, @ufiaund, oral | MDS/AML, Squamous cell CA
global BMF, leucoplakia, Hufinun#, Gl (esophageal (Fswsuazna, vulva), usidadu
MDS/AML varices, cirrhosis), GU (phimosis), a1
(retinopathy, nasolacrimal duct narrowing),
5UUUssa (cerebellar hypoplasia), Uan
(pulmonary fibrosis), skeletal (osteoporosis)
SDS single cytopenia, exocrine pancreatic insufficiency, skeletal MDS/AML
global BMF, (metaphyseal dysostosis, rib cage defect),
MDS/AML Aealille, Wamnniss, Aufiaund
DBA dndlvgiiinnzdn skeletal (triphalangeal thumb), ffe, MDS/AML, sigi3ansegneiln
usianasuiiulsriu global | craniofacial (high arched palate), #31a, osleosarcoma, 1z S v
BMF, GU malformation
MDS/AML
CDA Fauaz dyserythropoiesis | nssgninund fala Lifinarandusrousds
SCN neutropenia, mature nwuewzlusredlildifnan MDS/AML
arrest 483 myeloid cells, | AwAaUNRvaIEY ELANE
MDS/AML
CAMT uazngu wnindand, BMF, CAMT aghinumuinundmanienm, CAMT: §Wusiu leukemia
a’m’lii“iuq fifinda | MDS/AML TARS 913U absence radius, nq’uﬁﬁ radio- TARS: Wiiiumnuides
Hanm ulnar fusion a1awumMWARUARvasRIIIIAE | MECOM variants: duiusiu
nggniivwe MDS/AML
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dmsugtheiionnsguussaglineuaussienisinuifmes ATG uay cyclosporine
mMs¥nwsungiiamnsailimeniald Ae nsugnarewadsuidaiindonduuyi
T%l4 reduced intensity conditioning regimen Lfieann1siinnmzunsndounazsnsinig
fny unen i TngUsvasd ilenumunisinuilsalunszgndevmaiugnssudienisgnang
waaruiLdauiaden (hematopoietic stem cell transplantation, HSCT) Tulsa IBMFS finu
"Lﬁﬂunétiﬂﬁﬁa loun Fanconi anemia, dyskeratosis congenita &g Shwachman-Diamond

syndrome

Fanconi anemia (FA)

Hulsalunszgnilemeiugnssuiinuvesiign atRnisaiszana 1 MesomsniAal
200,000 518 dulngjenenennuu autosomal recessive wagdldutiosisnanenuuu x-linked
recessive ananuANUARUNFLAR R Wy Rt faie Asvedn adn daufinunfives
nazgn lasiamenszgnifusiiiouas radius rhenduilinddmiinusnanontos Wilafiaund
fanuRaunfveseulivieuarigymnisiSeudviseimunisiaund  Tudwssuumslaiin
%mﬁmi@i’%ﬁﬂiﬂLﬂulmﬂisaﬂﬁlaLLazLﬁmmmL?iwiamiLﬁ@ myelodysplastic syndrome
(MDS) shudiaiiuanudessenisiinlsaus oz Gadadonvivia acute myeloid
leukemia (AML) wazuzissvdinfou Lﬁmmﬂ;ﬁﬂ’w%’asaz 25-40 p7alunuauEaUNANIS
neannazaglunsiialsainannisilaslilsufiiuszuiandiund Jeuugdn 1l
n15A519AANTB9I8 chromosome breakage test LiisdNlugireiinlsalunszgnile
Taglowzseiionytien”

fovstlunmstgninewadsuruindndenludtaslse FA fe fieditlunszgmviinu
ﬁmﬂﬂaﬁvﬁ’ﬂﬁﬁuLﬂmsﬁﬁuaﬂ%ﬂw@ﬂﬂa%ﬁmuu‘iﬂ (severe aplastic anemia, SAA) #3e3n13
anfiulsaawiu MDS/AML ndslasunsitiady FA dUaeanslisun1snsan bone marrow
examination agetioedarass ions9m clonal evaluation wazfiansari HSCT Aouaz
fnmsadiulsadu MDS/AML M5l conditioning regimen 10u cyclophosphamide luaunn
snmsguildlugtag acquired SAA aghlAnazunsndeulsgslugtaelsa FA oaan
fthenguiilasluleuiiliaios shlihsesuadivioalunduuos DNA cross-linking agents
sudeflrudessienisiin eraft-versus-host disease (GVHD) ileaninnalnlunisgeuus
ftesad DNA 1daly Ua30u conditioning regimen izl adu reduced intensity
conditioning (RIC) regimen 1ngl# cyclophosphamide Tulsuaiianas Ao 40 un./nn.
sauffuen fludarabine wasnanidesn1sane$sd total body irradiation (TBI) LiieanmAIy
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dedlunsielsaueSelusvesenn uilunsdiilifl matched sibling donor (MSD) wazvh
HSCT anguianadilildg@deiiowdu alterative donor f1891unsly T8I Tuvuiae
200-300 cGy Hiataeannisiia eraft failure

nan1ssnwgthednlsa FA denisugninswadduiiadinidenaslananlugiae
ﬁaﬁqﬁaﬂﬂ’j’l 10 U Tngayaain Severe Aplastic Anemia Working Party (SAAWP) Ua
the Pediatric Disease Working Party of the European Group for Blood and Marrow
Transplantation WudnsIN15580T307 5 Tnds HSCT wirdudosas 89 Fansvin HSCT
MNEUIATiTHa HLA asstuifinesionun (matched related/unrelated donor) a¢lda
Ms3nwfiAnInguIadiing HLA linsafugias (mismatched donor) w3en1sidgn
ae2%ila haploidentical HSCT wagnui1n1slden alemtuzumab %30 anti-thymocyte
globulin 1u conditioning regimen dustusAusasINsTnTInTinTu®

Uszidiuddnyiimasinnsaniunsidenguinalunszgnitdudives dwmiuiitaelsaly
nsgAnleNIaugNIsN Aorelinsnsrdududguiaalilalinurnunfniaiugnssy
siafaiuiiguainduey 1esanguaslsanisiusnisuenaiinisuaniesnvedsinis
uarALUUsIveslsafiuanmeiuld wislinnuAauninsiugnssuuuuiiedtu e
vnwenafionnstosuiolifionnisas dduduinalunsegniiduitomnseaisld
funsnsaabudiuogsaiBeadeudutuneu HSCT lunsdiifuaglififtedii HLA
fuld o1afiansuvgnanelunszgn Tnefuianadslilia @l HLA Whiuduguaels
dmufthe FA fildanansagnanelunsegnls e19lvnnsinwsne anabolic steroid WuLfen

IR Mo = v o ~ o a A X o
ﬂ‘UEﬂU’JUWVLlIlIa’]ﬂqi?ULLiq SZNQ‘U']SmﬂﬂguﬂqiﬁnLUUIﬁﬂV]?ULﬁQGUUSLuﬂ’]UVaQ

Dyskeratosis congenita (DC) nSo telomere biology disorders (TBD)

Hulsalunszgndomaiugnssuinuanuiinunivemansszuu wldifes slgtanisal
fni 1 SeReUsErng 1 81U ﬁmaﬁwwammaﬁuqmmﬁwmsJLLUUﬁy’ﬂ x-linked recessive,
autosomal recessive %38 autosomal dominant FufuravesdufinuaLAnUNG UaqUu
wududaduanngues DC 1nndn 10 vl TasBuiinumnuiaunfiRetesiunsauey
n15¥aLTes telomere dsualiiiaedl telomere fidunind shlvlsedifidndenis fo
telomerebiology disorders (TBD) UagUudauuziinliiin13ni9Annsas telomere length
Tuffthedinuag osuiinng BMF ilensaavn TBD

91M15eAdtingl clinical triad fie Aavitdaduane (reticular hyperpigmented skin) 52

fuduRaUNR (nail dystrophy) wazfiihwalugesiin (oral leukoplakia) duliajazSuiionnts
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Sowigrisiou nsengadeildsunsidadowindu 15 U sudanuisilaiiven (pulmonary
fibrosis) uazifinaaidssiensiinlsnuzifaesdsus Ao wayviasne s (e DC foay 90
wnuiiadonvislavdandsuazinsdniulsaludulunszgndenousny 30 Ygadu
annsdeiinveiaedndlug) uenaini Ssenafinsduiulsaluidu MDS/AML vide
AML 16"
uanaindl Seilsalundy TBD fifornissuussdeasdionnsduioaty DC T
anmsluszuudy 9% luna
e Hoyeraal-Hreidarsson (HH) syndrome So1m1s 4 lu 6 fadwieluil 1) mswsay
Wuladn 2) Wawinisdn 3) Asweian 4) gliduduunnses 5) cerebellar
hypoplasia wag 6) lunszande wumuUnAvesdY DKCI, TINF2, TERT 30
RTEL1
e Revesz syndrome (RS) WU exudative retinopathy fin1 3o calcification
Tuaues wupURaUNAvedY TINF2
e Coats plus (CP) syndrome flann1sadngiulsa RS $3uiunsennu1e (osteopenia)
LHENBBN b UNIBAUDINITIINTABALEEARAUNG NuAURAUNRYeIdY CTCI,
STNI vi3e POT!
mslgnanewadduidadadeniuitelsa DC nanssnwdie myeloablative
conditioning regimen lénalsifitih Tdnsnadeingaiadosas 50 Fafninanizunsn

Founaonfiny restrictive lung disease TugUrenguil"”

A155n®1A18 RIC-HSCT lona
AFSNYNATU TR INN550ATIMNET HSCT 9 3 Usesay 67-73 wASIAIADIRARILBINIT

Tuszazeiolnse N newnsngaunaan1syin HSCT

Shwachman-Diamond syndrome (SDS)

Hulsalunszgndomsiugnssuianeveauuy autosomal recessive gifAnTsal 1 51
seUsEINg 75,000 118 wuAmRnUARvessgaduluiy WosanduseurhnuRnund
(exocrine pancreatic insufficiency) ﬁﬂiﬁwuqﬁ]ﬁnimﬂuﬁu (fatty stool) FaBULARIDINTT
fausdFomsn samdemunsairansegniiaund (skeletal dysplasia) ¢ dmfuanufaun
yesszuulafininer guaedenay 20 axnudaidenuias vizelunszgnie wazdesay 25
gNU MDS/AML Huaelsa SDS Fewar 90 WinananudaUnfivesdy Shwachman-
Bodian-Diamond syndrome (SBDS) uusuwnuslaslulsndi 7q11 ildAanisadslsiu
Tonfifinund uenanifiaonguifdanudesionisifalsruedaldundusenydes
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lngdinsukansenisveslunsegnyinauraunilugisetetosuasinisandulsanuus

lUidu myelodysplastic syndrome uziSafiadanvrudsundusila myeloid (AML) Tu

Mende® suiseafivseiRaseunsivesnisiinueiseniin squamous cell carcinoma

Turaneeieny IneenzNusSMATEE AD LAZNILAUDINIT (AN51991 1)

! Y o a & A v = & aa o A aa a a o § v
ﬂqiﬂQﬂﬂqﬂL"UaaG]UﬂqLu@LN@L@@@‘UWﬂQ@u ﬁ]ﬂL‘Uu’)ﬁﬂqiﬁﬂﬂqL‘WEN'JﬁLWEJTW'“UgVHI‘VT

Adaewanlsa SDS meanlsald winviinisugnanelurazigdieiionnisves BMF agld

nafndnsviugnaneluvasilsadniuldidu myeloid neoplasm (MN) ud Tneddnsn

J9ATIANAT HSCT 91 3 Uwiniiuseway 80.3 iWwuiuTevar 41 TugUey MN @7

a L7 ' [y { ' 5% o a < A
nsUszidiuguielsalunseandeniaiugnssuneunsugnanewadduiiiadoibon

Usgnaumigdunay fad ¢

1.

FnUszTRnsaunfILaznTIas s sazBen eUsziliuauRaunAvinusau
(157991 1)

p519UsEiuASUaATIN MSeBN N1ElavuINg warNSYnNuYeesEULUSEEW
TugUaenning

3. avvguamludesiinlagiununme

10.

159

AUaelsA FA %38 TBD A95danIaRIntienay

dinsaMaiesuuanis laun CBC, fetal hemoglobin, B-fetoprotein, eADA
(lurje DBA)

maﬁﬂsuﬂﬁxﬂﬂiﬂamsﬁm%uﬁa (bone marrow biopsy), cytogenetics wag flow
cytometry

numulsyiansliden suuadiiliden sy serum ferritin Uss¥anslden
Fusmmdn uarfiansandwsn MRl lelsyiflusinmanasandisunagialana
Fousd

M323AANTBY donor specific antibody wag alloimmunization anfemIslinan
doadurila single donor platelet \fieaan1siin alloimmunization wagwin
Tiiden

. femaglasugilungy androgen wieu AIIRTIIYTHIUNATIGABIYDIET WU

A39AMA1e virilization Ussuiunisiadaiivle asrantfinisvitauvessiu
wazdans1usu seaulutiuluden Useidliu bone age

funefiaglasuelungy steroids anou MsnTIRUsEfiunatnafswose Wy
Cushing’s syndrome ‘l:lf;ﬂmaiulﬁaﬂ@ mmﬁ’uiaﬁmqq avascular necrosis

kae adrenal insufficiency
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11. fUredlnga13ns19m1auinunfreassuuduiug AsadnnIesuzisIvse
mmﬂmﬂﬂamqqﬁmawuimmmLLu’mwmiUimﬁumwwiﬁmaumiﬂgmhsm
(157971 2)

12. uusihlithosmnsguyviavideduusanesed wazmsoonidsmeidulszdi ile

anANuAsslunIsIAnLZIS

Haploidentical-HSCT

Ao o

JodnfnnddgyveinisugnarewadauiiiadindenluiUislsalunsegnieainnig

Y a =

Wugnssu Ae lulgusaaning HLA assiuiugie Jgdudainisyi Haploidentical HSCT

dutulufthenguil TaserautsnuiBmaan T-cell Tu donor graft flagyinunligie fsil

1) TCRaB+/CD19+-depletion

2) T-repleted with post-transplant Cyclophosphamide (PTCy)

3) In-vivo T-depletion with ATG/alemtuzumab

4) CD34+positive selection

Tnonui"38 TCRxB+/CD19+-depletion 130 PTCy 1Huisldsumniomnniianuas
fisns1s0nTind 2 U wihfufesay 78 uaziesay 64 MmuAFU uAN1TYI TCRAXB+/CD19+
depletion 9znuNatnafies3os GVHD ﬁaﬁﬁqm 1neilens1 GVHD-rejection-free survival

(GFRS) 71 2 ¥ Sosay 70 Wowleuiuisoudsid GRFS wihiuesasy 17-451

a a J ! & v o a @ A v
M990 2 msUsziiuanzlsateumsUanaewadsuiiladiadenlugelsalunsean

rlovaiugnssu?

Fanconi anemia

Dyskeratosis congenita

Diamond-Blackfan anemia

snaiasUudiuiinfinuiin @sve

Wila nssgn wadiutaas madiuemis)

amnewaEngULdiLlndiny
7"}11@73‘01/77 avascular necrosis

of hips

mmvmmmﬁ@gﬂurfiﬁmﬁmﬁwuiw

#99599 MRI brain WisUssiiusian pituitary
Tuthadniinuanufiaguusiilovanseia

d40399 MRI brain Tufthefifingy
87173 HH, Revesz, Wann1sth
aiudunassuunlidudy

; B
Tudthefiuansnisiausianeioy

flheiildsu steroids WussaznauILAIg
ATIVWNANISUNSNTBY (W Cataract, avascular

necrosis, AYNAIATAZS LU

painfunsssuusionlivie
1@ thyroid function test,

glucose, gonadal function, lipid

ATENTINNMUBA (pulmonary
function test) uagia SpO2

F9190U789 CT chest diltaust

Ussifiunmswidnfuwasnneunsndau
PNWENAY WU LUWU Svdnazan gy

wasila nseudvhaudinitung

ftheidhglaniawug

mIUszilune fertility
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asu
1 & vV ) a [ = [~ aa [ FZ] I

n1sUgnaewaddunndadadanduisnisinugiislsalanszandeainnig
wugnIsunanunsaviiinlunseandefvuls Youstuasnisin HSCT TugUaelsn IBMFS fia
v a v Py ] - a < a ] ° P & o A A
HUredeslasuidaifonunsseindniiendulsedn wazilidiaidonv1iniuin viedl
AMULAsslUNI9IAn clonal evaluation F9o13naiendy MDS/AML AITRANTUIHUTINATN
Juiitewestheniing HLA assfuuazldsunisnsiadudunisiugnssuinlidulsamuy
a o v & o w = oA L. . . a & o o A
wennuyIsiduaInuwin 5Iu09aen conditioning regimen tagdsztlulsziauanyau 9

muviinlsnveUle (115199 3) wielilananissnwng ™

m19197 3 UsznuddglunisugnanewadsuindadadenludUislsalunszgnionis
WUGNIU

Usafiufidfey
Aty Usedlumufaunfivnalaiisiveuazsyuuiunadisasiden Aowmawan HSCT
VERRE] MSD Wufusreiiffias andandud duisnuaenisnsiamamafiodninig

ugnyalufuivaidunidedunnnsd
MUD fiarsaudlalififitfsiifian HLA ssafuiuiithy

Mismatched related/unrelated donor ﬁmimgﬁahjwdmmwﬁﬁwa HLA

maifugtng wasmrsviilusanduiiiiussaunisal

uvavad stem cells BM [humadenusn lsanlinantsine idfian
Match related CB W{unadaniifisasaan
PB fusiusiunisifian1ie chronic GYHD msvandieshugihy BMFS dudululd

Cell dose BM: TNC > 3 x10° cells/kg
related CB: TNC > 3 10" cells/kg
unrelated CB: TNC > 4 x107 cells/kg

Conditioning resimen MAC w38 RIC Ainnsansalse IBMFS iy
fithelsn FA/DC mslif conditioning O RIC wimiu

vindssmsieadlulsefidenadesunmainlsnusse

GVHD aslivnagliduiusmiu 2 9ila Weannada chronic GYHD waniedlugihe

AIFRARINBINTTIBYSET fasnumudedumadilsasdmiegiviaeiie mudusmiamsle

< = P o
Uiﬂwmmwawnmfnﬂumm‘.u,agiha
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Difficult transfusion support: Autoimmune hemolytic anemia

U1391d LwAna
AAIVIIVANNSNNTFUIAITLADN AULLNNYANERSASIITYNL VIR UNINY B eUARE

EE‘L'J’JEJBﬂ Autoimmune hemolytic anemia (AIHA) %m’sﬁlwuﬁLﬁmﬁammdgﬂﬁ’lma
Tagresinga Taedin1sad1a autoantibody lUsuiiweuRauuuinvendadonuns vl
AUegnas” %Qmmﬁmmuﬁmmwummq fil3un31 “Secondary AIHA” Wy chronic lym-
phocytic anemia, systemic lupus erythematosus ﬁ%aLﬁﬂwﬁdﬂ’liamL“?}J@ 1% mycoplasma,
human immunodeficiency virus Judu way LLUUﬁl@JWUﬁWLMQ fiFenin “Primary AIHA”
Fafldnwaigmnsmdinilunnsnaiunatouvy nanade el AIHA Ssusnnguegosniu
ﬂiadqmﬁﬂ“ﬁﬁﬁﬂ’liﬁﬂﬂﬁﬁ%wm autoantibody U warm type, cold type uay mixed-type
AIHA @

AUy AHA i dnnulgymdnfy Ae a1edin lnenssnymdnivanegay As Nl
N35NWAnANSE319 autoantibody war anniskanatevedndentas fae3sn1smg 9
WU NS corticosteroid,  rituximab, azathioprine, intravenous immunoglobulin
(VIG) wazendu ¢ 8n Fadumsdnwiigndesasimnzauiudnvuznisialse usegals
3 A a o @& A v = - IR
NAA LUDNNITUANVIAIVIUALEDALAININ 9 WUIBITFAUINVU AIUUNITVE red cell product
TigUae AIHA FaufeTuediane o waznisndeandiiulaliguas AHA du e1adu

Tlalldlae Aty gReudaasvenumuiaannisin Welndssiiiienwasasniidenl

v

fuawogidls sadmnuwmduarsunasidonldndliiden isenndondidiulalald
favdmaliAnsunsefuitaseafetuwilvgiiodedinld @

Haymmdn fe lelamsliiden (When to transfuse) nsinwmandmsu AIHA Aasaja
lUfinsnanisadreueudved nmsanmisvianeidiadenuns dnnsinuildnaguosasdl
9IN3ATURE9TINGY Wishiltasdutunils Fannuunmdidlefionnisuusiud (life-
threatening condition) %38 ftheunsmeamsniausuussesanais funsliiden

Y  a v y A A o = o Aa Y v A
ﬂ'}i(ﬂ@QW‘\]']im']ﬂ']iiﬁmqllsUa‘Uﬂsﬁ BULAYINUNIISYN QﬂjﬂwmaqﬂqiﬁquuiﬁV’]'Ji@]@\ﬂﬂl@@@

) a

Faaaa1sakenaInnIsnazndeafdifugUieliniala Tnenlifedsednaensig
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AumdeanafugUlelaunian wsgenalduauuninauindunsiedugtie Tuvae
A v I3 o Y oA A a . . (3) Y1 VoA a ¢ U
UreAnuwuziiAIsiviiiendiedl vital signs change ¥ wiimslviiiendziinuseleviliu
;ﬁﬂaauamﬁmmauﬁmLﬁamlml,mﬂ (hemolysis) lsdsnnidn wefflinsshwivdn wmsziden
Ag v v av Yo | A o = a a ° | = v o =
Pty ndlasnweg198udn 1AEAWAALINITWANYINANYDE19599L57 AITUDS
oslvimssnumaniinaraunauaiuly luseiiennissuwsn 919dewi plasma exchange
WoansEAU autoantibody TudgUqe lagianignsaingUqied IgM autoantibody
wislrnisiiidenlananiazsenailinissnwmaning®

ada dl = YYa gj = % dl & v 0 = = &

Tnsamaiionidenlngiie AHA Wy Jndnnisisuiaisiiendesdniids A Ay
wednllunisveldiden wsznisasiaiiawseudenligUis AIHA dedldingn n1snsiaves

2 = a Ao . 5 o v PN ~ a A v 9]

sUIAISERAIERNEDATH “antigen” WnzauiulUieNan LivevandeansnseAunsas
alloantibody sialy saudlansasamueuivesaranuiuldvesiUieiudeniaglv feg
gnsunulag autoantibody

nsiansanesiilienuasiisniswseuionstals FuiuanusaiiuvesyUae®
FIFUTOUI 3 AT A9l

1. n3dlisesiou dounssudanlifurenielunan 4 Falus

Tsilunisiden red cell unit fasioluil Ao ABO compatible uaz RNCDE uas
Kell compatible @dlulszmelnegthsdiulngidu RD positive Foduldresiiamies
RhD ua¥A13 match CDE wazd1uiu Kell antigen Lﬁaﬂﬂulmlﬁauﬁgwmmﬂu Kell negative
antigen S9mline uiAI59579 Kell antisen 31T Kell antigen @3y antibody finuluy
Usendlneanniign Ao anti-f, anti-Mia frdunisden E way Mia negative o1aifiumng
Lﬁaﬂﬁauazagﬂuié’aﬁﬁﬂé’ mngiensiany vse TusyiRnisaiiseuived wusinlv
Fondeadilufieufinuiinfiudie nsvidendidl extended antigen match e Kidd-,
Duffy Iidunisynanunsai senotype/phenotype tinelunandiil wdsniulii

crossmatching A3e sensitive column agglutination test ©

2. n3al fUresenisitdanladine agluiaan 4-12 dalus

Tdufiunsmuninsnisinaundiedu wasdiflunsdiady fe funeuns
warm AIHA Tagl¥ dilute serum wagyin IAT (indirect antiglobulin test) antibody
screening , cold-type AIHA 1 DTT (Dithiothreitol) treated serum w&vin red cell antibody
screening wagyn antibody identification wazld anti-IgG dwsunisvin IAT Tun15vin
antibody identification wag crossmatching %1 patient elution Wagidentification

antibody Wag¥1 in vivo crossmatch
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3. n36l fUawsensTidenldunnndn 12 dalug

Tsudunusnnsmsmaiinaniundndu wasfindunounisi auto-adsorption/
allo-adsorption NaUN15%1 antibody identification Way crossmatching

YoNINIEEULIM® in vivo crossmatching Ao nsvnassliidenluusuna
ﬁﬁi’ﬁﬁmmﬂﬂw AIHA La@Aan1uUseliiue1n1s transfusion reaction Way intravascular
hemolysis lumsendunistl wudugeddd radicisotope labelled red cell w&aRnny
V3w hemolysis® &agndiagiilé sathu First International Consensus Group 9Ledl
Auuzinin Windeaangdnindenlilyv Ui 20 faddns Tiunfihsegissiaga
Lémga wazfinm1ue1n1s 20 undl easunazideninniugind intravascular

hemolysis viselil mnuaunis Jsiansaniiidenlamuunfaunungiin®

asu

Mndafina1nun aseviliunndidnlafanuimislunisinwlen AIHA fe3nnsls
o Faunildy “difficult transfusion support” MssnwElaefidu AlHA FoaBumaus
mMlededignies Aumanivg madwazinuilinsaduanive lunsadiaeflinuaig
LAEN1TIN¥IAIY corticosteroid wavenanildlona fUledaiinnzdnuin vie fuaed
91MsngaasedsTady nsliideadudiidnduodianniiozdiefnundingiasuazan
fumsne TunsdlfUaes187M91n33UUTININ 919%1 plasma exchange Sawfunisliden
¢y sonarfaglinsnudu o Wika wazuumislumsdndunisiavidenluiagiud
MsaLNsEUUMIRTIa Madanden Mhiuldiniaaliunguos Tnefiansanaiuse
suvesithsusaze luseiduiussilinmnadenitis lnoanaueudinuiiinim
d1fey lawn ABO, RhCDE, wazgleunuzilild Kell negative wawiion Mia waudau
dnifugtae dwduitheiiseldundy fesUfoinsaunsavhmannaiuiy fenis
elution, identify antibody wag a1da1uIURNEINeaIU190Y11 autoadsorption wag
alloabsorption AvuN15%1 antibody identification 16 neuagyin crossmatch LLazLﬁaﬂqﬁmﬁ
least incompatible TiiugUag ﬁ’lﬂﬁqmmiﬁ’l in vivo crossmatching @aududnnilaisd
aunsavild fe Weaglidonydomids Guusnliily 20 faddns wdmeadanmeinisuiy
20 w1 winlaiflennisuazasialiny intravascular hemolysis Agnunsalvidennslani
gns1UnAunuegiln uavgUlg AHA ¢%u least incompatible blood lailéifisneeud
flnme hemolysis 3nnTundslhidansuinsunsie sy mnsudunslidensgrwmne

au wazUrenliimelasuiden v3e fassduineu Aeniiaedinisadie alloantibody
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How to integrate molecular findings and clinical data

for therapeutic decisions?

UNUI WAUSELE]
AAIYIBILIANENT ANUNVEANENS PRINTIUINENTY

A WEAUNFAnwMubusnssululsalduiloa

TsadufealulsaNinainauRaUNRlUTEAUaaAUAILTAEIALEDA FINUIIAURA
Unilusziuiugnssunilunendas liaienaanianssuiug (acquired somatic mutation)

[d [ a 1 a a a & [ v 1
Juanwsmanvesnisiinlsn aansauusiinvesnnuiinunddu 2 wuu van 9 leun

1. AnuRaunfAvaslasluley

ANuRaUnAnIsiugnsInaInMsasIalasilenazasanulaussnniosas 50 Tu
Isadudealasdnivg Juriaidnsuaveluvedasiulenunduinuesianldun -7/
del(7q) wag -5/del(5q) finulossosasliun +8, dup(1qg), del(20g), del(11q), del(12p)/
t(12p) del(l?p)/lso(17p) det(18q) +21q, del(13q) wag +der(l; 7)(q10 p10) L‘dumu U4
pSsoramusanfudoug 3 wlatull Gond1 complex karyotype SsnnuRaunddwudauiy
mMsnanesiuguesdu P53 Usvanmdesay 40-50 uazduiusiunisnennsailsaiilaifiedng
110 Inglan1za Iy complex karyotype 59U -5/del(5q) way del(17p)*® Hdrutloaiiies
Yovar 2-3 whiufinuarufinnfvesleslulsurdnfifunsdudsuduvodasiulen
wuuauna (reciprocal translocation) Town t(3;21)(926;922), inv(3)(g21926), t(3;3)
(921;926), t(1;3)(g36;q21) wag t(6;9)(q22;q34) 1Judu FepruinunAsanannd
anudzgelulsadudion

nnsenwanuinunfvedastulenludUiedufiealsamealvediuou 149 e’
wui $eway 63 linuanuiiaundveslasluley pnufiaunAinuteeiigaie complex cyto-
genetic (5ay 9), -Y (3oay 6), del20q (Seway 5), Alaauinund 2 ¥ia (Sewas 3), delsq
($owaz 3), X ($owar 2), 3q21q26 (Gewas 1), +8 (Sevar 1) uaveiiadu 9 (Gevar 7) wui
fimlashileunia complex @nunfidaust 3 wlintuly) 2siidnsinissentindilsifileou
fumminundlasiulonvdedu fsuil 1 deisufudeyaandesuszmanuingalngd

anulndiAgsiu udngy delsq wuusssnasesas 9-14 Fereudrunnnitfiieuseindlng’
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W Normal HY monosomy M Complex Hdel 20q H double clone
mdel 5q WX monosomy M 3¢21¢26 mtrisomy 8 mothers

0

1.0

0.7

0.50
!

Survival rate

S 'iAbnormaI

.................. _————

0.25

icamp\ex ~

S Log rank test; p-value = 0.005
(=54 T T

0 12 24 36
Months
Number at risk
Abnormal 50 30 21 £ S 1

Normal 102 es5 a1 32 1 B
Complex 12 4 2 1 1 )

UM 1 wansanudvesviinvesiasiulvunnulufUisdufiealszmalneg (o) uaz
gn31n1559nTInvegUieLdudieanilasiulensiia complex laslulwuAnunfvindu
waglifianuiaunivedlasiuley (v31)

2. NMINABWUFVBIBU (somatic mutation)
IgdinsAnulunadeulneliivadadndwuuesdudiaiuds (next generation
sequencing, NGS) tJun1smanaulud (sequence) wesdulusunisuss exon Faduy
fwndafidniswuasiandulusiu (whole exome sequencing, WES) WUNIINALNUG
vosBuluwaduzids (somatic mutation) Aiflaudidnysenisiinlsadufieastiados
40 Bu uaznuldiedonay 80-90 vastthe MDS wavme® Buitnudneglunalnnisiinuzsde
fiddrymatenaln Iuﬁﬁﬁ]sﬂdnﬁqﬁﬂumjmﬁﬁﬁm laun
1. Epigenetic regulation N3$UIUNIT epigenetic A n15.UAsuRYaINIS
wanseanvesdulaenszuIunsBuLenmiennnIsasuLasdduiBue & 2 nszuau
NSUAN ) A
1.1 DNA methylation Aan1ssfiamy methyl (CH3) whlunsasumniswes CpG
island Aesuniafidandlelnd cytosine (C) 9gFnfu guanine (G) agvuLUlaYll
phosphate (p) Wushdey Fasnuiradlolnddnuariien 4 Wuswouun navesns
WALy methyl fisumdassnanvilimannisuasiveslasunfiu (Chromatin condensation)
vilwliiAnnisuanseenvesdutiu q (gene silencing) dBudiliianunsauansanidy
§u‘1‘7llﬁmmﬁ’1ﬁ’iyﬂums€fué'qumst,ﬁmzﬁa (tumor suppressor gene) AzaINANILALAR
uz159ld Bulunguues DNA methylation léiun TETZ, DNMT3A waz IDH1/2 \Jusiu
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1.2 Histone modification mjzﬂlﬂﬁuﬁﬁmwé’wf-’ﬁ’ﬁﬂuﬁumumiﬁﬁa poly-
comb repressive group (PRC) fntihdidndaylunisusulassadalusiiudalau (histone) &4
Dulsfuiiduiu DNA sufudulassaiamdnveslasinfu maRaundveangulusiu
PRC avdswasdansuanseanvesduld Bulunguiliddy Wun £2H2 way ASXL1 Dudu
2. Spliceosome machinery
Spliceosome tHunguveslusfunasviaGendu complex imihiidfy
Tunssn intron Tuszeznowdu mRNA (pre-mRNA) gan uazidou exon ey dudu
%umauﬁﬁﬁm‘lumiﬁwm MRNA YUIUNITFAAD pre-mRNA ﬁgﬂé]’aaﬁmmﬁﬁ@aéw
unsensasslusiufivangay dnsviheuvestuIunsiadedufinund envdmalinis

asslusfuiinluviliinlsauzSela Bulunguilliiun SF3B1, SRSF2, U2AF1 waz ZRSR2

¥
1

Juwdu msnaneiudvesdulunguil wuldsesaz 50-60 TufUredufiea nisnanewug
vosdu SF381 wulduseiianlunguil fieauigifnisniegiidosay 25-35° wuiiiae
Bufleafiinisnaneiuduesdu SF381 feanuduiufosraunnfuriavedlsaidufioad
WU ring sideroblast (MDS with ring sideroblast) uagdswuiilsalunguiiinisweinsal

Aa Ao Na o

l5A91A fgn3n1ssentinaninguitinunisnateiugueduil uazlenitadiiulsanaie
@ < < A a [} 4 1 1 a 1 ] I3 8 1
WunziSadadanunndeundutdeeniingualdnunisnateiugues SF381° d1unis
naneuguesdu SRSF2 wuliuszanadesay 15 Tufiiedufiea®’ usasnuuinisdes
a¢ 50 lugthelsa chronic myelomonocytic leukemia (CMMLY fUheidufieannunis
naneuguetdu SRSF2 duiusiunisnensallsailad dmsunisnaneiuguessy U2AFI
wae ZRSRZ wulduszanafosas 6-8 uazdosaz 5 lufUredudiea mudwiu wasenis
nensallsatudslatalaunaiiunesenulanmanduiusiun1snensallsailineen
3. BuNAIUANIRTVBIRAE (cell cycle) laun TP53 Favihmihilun1sdudanis
\Anuzi3e (tumor suppressor gene) laevhwiinfivgaasasvoswadidoinisiaislasiuley
& d' L4 & 1 a a ! 5 U d' 1 £ U ¥ -]

%39 DNA isliwaageuusuaiuinunfiiaitunsuiazsuusiinell wagain1svinane
Taslulaunsa DNA danusuussgonlulsd wadhazaewuy apoptosis Fudunalnddeyd
'3 < N o w A v oa v Y a a =~ o | [y
wanuzswgneualuIUasen1saesed AelunuinUnfves TP53 Fennusiuiu
AuRnUnfveslasiulouuay DNA Bu 9 siziwas ldanisagouuenauinunfirantiu
16 wardhliwaduzisdasesnalivivawaznisanenaadnaie n1snateudues TP53
wulasesay 8-13 lulsadufeaiiinluies (de novo MDS) uanulasesay 30 Tulsa
WOURLEANANNAINITINY (therapy-related MDS) &sonaluainnssnuuziSlannidon

wadaLlnAulauniy wunisnaneiudvesduillaveslulsadufieaniinisvianialy
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yosdmveslaslilendl 5 [del5q)]" msnanetugues TP53 duiusiunisweinsallsaiilsl
7 dudnmasiiulsaluguesadiadennudsundu uasddnmmandududiveslse
n¥smsdnuiifindu>? nnsfnvdnvagvesnmnateusvesiu 753 Tufteibud
o wui 1 Tu 3 vesffifinsnanewuguesdu TP53 d1uau 1 fiumda (monoallelic) uag
2 lu 3 dnsnaneiugunnndy 1 dwmrids (multi-hit) ¥elsendidnisnaeiuivesduuy
Taslleanta 2 49 (biallelic) wmnedeifinsnaneiusvesdu TP53 wannt 1 fumia
(multi-hit) %30 biallelic wihiufidutustunismensallsafilad Tuvmedguaeddnng
nanesug 1 duvisdinmaneinsallsaldssangtaefilidnsnaneiuguodu

Asuuazane insfnwesiamnisnaneiuguesdulagldds next generation

sequencing lngldButihmanadiuiu 141 8u (target sequencing) nsaludUaedumiodly

“15 | JulsALduALAANULEENFNIIIUIL 92 518 LATIUAAINY

Ustinalnediuauieau 149 s1g
Hosgedwnu 57 519 nunsnanewuguesBusiomn 41 wlin wansesaansnateRugues
fululsadudoaudsgudl 7 wudn Buiilimsnanesiuduiniig 4 Suduldud TE72
(3osay 18), AXSL1 (3ewag 15.4), SRSF2 (3eway 12.1) way SF381 (Fevay 10.1) muddiu
faguil 2 nmslFeuiisunnuivesmsnaneiuglugiheduiiealussmalneiou
Weuiudauseme’ dalvgiiianalndifesiu uinunisnaneiuguesdu SF381 desnin

AN9UTELNA

Frequency (%)

IS

~

0 I I I I I

TET2 ASXL1 SRSF2 SF3B1 U2AF1 DNMT3A  TP53 RUNX1  SETBP1 IDH2 BCOR STAG2 NPM1 IDH1 ZRSR2

m low-risk ® high-risk
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Us:lestivepmsmsoonnisnanguiusvevdululsaidusied

nsmsansnateiusrestululsaduiieaiuiivsslesilunnduneuresnisinus
uinstaeddadelsn venmsnensallsa Helunmsisnsanidennsdnufimngauunitoe
warannsataliilutmunslunsindusdnulsadiellanafiusndae (targeted
therapy)

1. sunsitadelse dnsfnwdeyanisnateiuguesdulugiisuziSuladenyis
ffodaneddiuu 944 au lngnsramnmsnateiuguesdusiuau 104 Bu Buitwuidinisnans
Wuguesianldun TET2 uay SF3B81 (wuuszanafesay 33), sedaunliun ASXLI (Gesay
24), SRSF2 ($owaz 17), DNMT3A ($ovaz 13) uar RUNXI (3ewaz 10) suaisy’ diinis

6, 16, 17

= a = o v a o I a 9 1%
ANYIDN 3 ﬂ’ﬁﬂﬂ@qmiwmaiquﬂﬂﬂﬁﬂu ﬂ?i@li?ﬁlwumiﬂa’lﬂwuq%ENE’Jm?ﬂJﬂ‘Um’ﬂ‘?ﬁ

a o Y

inusitadednsiuiingiaganuiaunfivessuiweawadisindonazdioatiuayunsitdeds
Tsruzifadindonvindodassdlduusinniu vonani doyamnufnunfsziiluana &
HgatuayunTIladelsauiedne Wy nswunsnaneiugues TET2 wag SRSF2 $aufiu
wudndiauduniesialsa chronic myelomonocytic leukemia (CMML) @dfiasogay 97.6'
2. §rumswennsallsn sssumfvedlsaduiieaiivainvaissusennislisuusaly
ufadinmsidulsafiuussluglsenzSasindonuudouunduls finsAnwinansnsinm
fuandifiufsnnuduiusvesnisnateiuguesiuiunsweinsalveslsa Wy fUhefifing
nanesiuguesdi SF381 axlimssuduvedlsaiilizuuse Tnisnennsallsadid fUefifing
naneuguesBu DNMT3A azduiusiunisaniulsaldueisufindenvndeundueei
5057 Tnenuigtiedlsfinsnaneusuesdu DNMT3A axdiddsegiuuedniinissen
Fimdu 2 whwesiihediinmsnaneiuduos DNMT3A (965 Wisuiy 433 Ju)” fihediding
naneuguedu U2AF1 Senuduiusiunmsandulsaluguasadndonvradoundulaisy’
fafunisnsaansnaneiugvesduazannsadislunisuennisweinsallsald (prognostic
marker) Hrevenldingihengulvuiiannsafaameinnduszes {iengulnudifessu
Tnssnwn Taslawznssnwvdaugnanglunszgn Sadunsinuiedviiliilsameunld
N3ANYIYeY Bejar warAny LhviN1snsIamnisnangiuguesdu 110 sulugiiae

MDS §1uau 439 au WU nsnateiuguesdu 5 viadudiulsdase (independent pre-
dictor) #duiusAunnensallsaiiliifannisieszsinmuiuys (multivariate analysis)
Loun ASXL1, RUNX1, TP53, EZH2 uaz ETV6 laewuiiniinmsnatenusuesduriialayia
wildlu 5 vfledl swilifihefudduduanudemedsatu 1 4" uazannsAnyves

Haferlach uazmnuy AnwilugUlgd uiu 944 au wunisnaneiuguesdiu 25 viianiluasie
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= o

8131N13500TInv0eUhelaeNITIATIEILUURILUTAYY (univariate analysis) Fagu 5 iln
fredufivamogie fiftesnmsnaneiuguesdu SF381 sdaRviduiidiustunisdui
Tsaita’

MANsAnvweidsunazany wuitfuisidudieaninuidsasdilinunis
naneNugUeIdulignsIN1330ATINAINNIIANLULIA (progression free survival) firnn
FUhoidudioaiiinisnateiuvesduedrsiidodAynisada’ Tnonuinlunguiilyl
msnaneiuguesty liflastimasiiulsafisunssnntulussesng 5 9 Weuiuiosas 76
Tugthedufoarnnudswiniifinnsnaneiusvosdu

nsnensaivedlsaldufeaendedeyanisnulasiulausiuduioya I1uiuyie
yoaslnideniinn Usinaudinidenuinfiseu muazuul IPSS wag IPSS-R (international
prognostic scoring system-revised) ﬂ%@ﬁuﬁﬂ’liﬁﬂmﬁﬁﬁauﬂaﬂ'lﬁﬂmaﬁuﬁj“uaﬂgum
U IPSSR Waundupzuuy IPSS-M (molecular) wazwandliiiuinuuingudiae
anunsnuenmsneInsaivedlsaldRBedu?

3. gumssnulsa aansatiglunisiiansandennissnulsn mssnwilsadusios
Tvaneg35launn mssnwsmenisugnanelunsean, nsliien lenalidomide, mMssnwmeenlungy
DNA methyl transferase inhibitors (DNMTi) n13as39n1snateiugvesduiiarutielunis
wensainsmevauesient wu Bu TET2 Wuduiifeadesiumsmugunaln epigenetic
FenunsnaneiusuesBurindldveslulsaduiion Inisfnw 2 nsAnuifiuandiidiu
fUnefifinnsnaneiuduesdu TET2 agmouaussisiosn DNMTI snnniinguitlsifinnsnane
& £23,24

WUTP? WUINITABUAUBIFUNUSAUTUINVDILARUVDITUNRAUNG Taea1 VAF 11AN7N

]

Sppay 10 dUNUSAUINTINISMBUAUDIH® DNMTI Nisagay 60 Wegunu N1SAaUANDIT

1 s

Sovaz 43 Tunquitlin VAF deaninfewar 10* dullmsfnuiwansliiiiuinnisnaneiiug

]
IS % v ¢

1038U DNMT3A Tanuduiiusiunisnevauessisetungu DNMT lulsadufiea nsnay
Wugvesdu TP53 wensalfsnisnevaueinanawasaiu1ln (Snsinevauesiesas 8
a [ oA [ v @ o A &2 [

WieuiuFesay 60 lunguintliiinnsnaneiug) wazdududadeiineinsalfwanisinw

12, 25

nldfndanisvanatslunsegn'> * n1sfnwrvuialug fidnwinavesnisnateiugvesdu

vala Y

sansUgnanglanszannudn gndinnsnaneiuguesdu TP53 uar RAS dmuldeagaly

nsnduludmdsgnaislunszgn Fedwmasednsinissendinfianas egelsinin wu
Tnanldfivesnisnatgiugues RAS dnadenisugnaneiildanseaiivndnviinanainy

JULSY (reduced intensive conditions) Tugasuandielunsegnvinty Fawustlvlden
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IS = !

uenanildsiinsAnvivesfidofiuansliiiiuin gafinsnanesiuguesdu Dox41?
uay CSNKIAT dusfusiunismeuausssios lenalidomide® 1isudugiilsifinnsnane
ftugvesdu fuifu nsnsrammanatetusvesBuanunsaanlfidusgaslunisiionsan
enenillumssnumiihels uaslusunanmsnaneusvestuaansathanlidudmnely
nsanfuelumssnvlsaitelildnantusnge (tarseted therapy) dusugiaedudien
vilafdl ring sideroblast duiusiunmsnaeiuguesdiu SF381 agnanlaenunsnaneiug
snnfisfenay 90° fhenguilneuauswiont luspatercept Sadugilungu Smadz/3 inhibitor
fndnguitlaidl ring sideroblast wielsifinnsnaneuguesdu SF381 (72.8% figuiy
42.8%)”"

4. mumsiaudhulse Idwingvesenlunissnulngl 9 Jeyaanuraunsinig
auluanadanunsathunliidudmunglunsfadueilyd 9 16 dudu nsesranunis
naneiuguiafiun15au (gain-of-function mutation) ¥esBu IDHI uay IDH2 Tulsa
Budtea™ thluganuidemaenaiinuesen IDH inhibitor Tugftheuzisanslaiinine1iisuuse
finnsAnwidemnandinszesil 1 (phase 1) Wuins3nwiseen IDHI inhibitor Tugtae
Lﬁuawmﬁmﬂé’uLi‘flusg’lLLaz"Lajmauauawiaa’l (relapsed/refractory MDS) lin1swanisneu
auei0819auYsal (complete remission) feway 41.7 uagn1smeuausdlagsid (overall
response) Soway 91.732 dwsuen IDH2 inhibitor (enasidenib) tasunaasulugiae
Bufeasiuau 16 1 f51uau 11 efilinevausssiosn hypomethylating agent wuind
MINBUAUBIHBEN enasidenib nun¥osay 53% fnsAnuiUsudisunatesen venetoclax
Faiugn BCL2 inhibitor Tag BCL2 Wulsianaiidiu apoptosis 149mfiugn azacitidine 4
Guelungu hypomethylating agent AUgiilfien azacitidine og1aider Tugfthouziiada
Foavrudoundu Tnefidumdaiifulsadufioauntou wuinguilden venetoclax 2
U azacitidine finsmeuaussifninguiléien azacitidine agnafen (Fovar 36.7 1isuiy
17.9) Tnewuinguiiinisnanewuduesdu IDHI wie IDH2 Tnsneuaussiifses
venetoclax™

MndeyannuRaunansiugnssululsadufeatieiu Tud A.e. 2022 09AN1T
sundielan (WHO) lddnnqulsadudiealasordoniuaiiuinuniniaiugnssuilu
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MDS subtype

Blast

Cytogenetic

Mutation

MDS with defining genetic abnormalities

1. MDS with low blasts and isolated 5¢
deletion
(MDS-5¢)

2. MDS with low blasts and SF381
mutation
(MDS-SF3B1)

3. MDS with biallelic 7P53 inactivation
(MDS-biTP53)

<5% BM and <2% PB

<5% BM and <2% PB

<20% BM and PB

5q deletion alone, or with 1
other abnormality other than
monosomy 7 or 7q deletion
Absence of 5q deletion,
monosomy 7 or complex
karyotype

Usually complex

SF3B1

Two or more TP53 mutations, or
1 mutation with evidence of
TP53 copy number loss or
cnLOH

MDS, morphologically defined

1. MDS with low blasts
(MDS-LB)

2. MDS, hypoplastic
(MDs-h)

3. MDS with increased blasts (MDS-IB)
3.1 MDs-B1
3.2 MDS-IB2

3.3 MDS with fibrosis
(MDS-)

<5% BM and <2% PB

5-9% BM or 2-4% PB
10-199% BM or 5-19%
PB or Auer rods

5-19% BM; 2-19% PB

na1lagasy anuiaunfniaiugnssuienuialnivedasiuleuiaznisnaney

Y a [ & a = @ v Ao o a v 1 ] aa o
WuguesBunulsveglulsrdumiea Jadudoyandfglunisussdiugthevidlunivensifdede
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Current status of thalassemia prevention

UN.AAR fAasH
NBINUITHIVNTTU 1SNV IANTZUNYLNE

guinsalvedlsalafinaesdadillenuussanniosas 1 ¥eaUsEvINTING NISALA
fthe Uszneusne mssnwithelilinunm@iefifdenslfiden erfumdn Snwane
unsndousmiansugnanewadduiniansdiifinnudrduldvedlunszgnsgninsfuiana
waztne uindnnsiddnian fo mstesiuldliimsniidulse Usznouse vuunis
Tanuduavszvuieadulsalainanssidadide nsliduugiinwmeiugmans
nsnsIanIeInIve nisauevadentunistesiulaliigndulse loun ns3dadenisn
lunssdneunnonuazginisminssd lunsdfinisnluassdifulsalafinanssdafidowas
y3on3vh Preimplantation Genetic Diagnosis (PGD) #slaifipsfiuuiunsgfiniseasas

Uszimefiuszauanudidalunslostulsalainaesdadideléun Jsewmadnd Toe
Prof Antonio Cao #i Microciternico Pediatric Hospital Wes Cagliari, Sardinia, Italy 14
31 Thalassemia Prevention Model nan1ssfiunuseiiieinaenszeziaan 40 9 G
U a.f 1977 (w.a. 2520) 89U A.f. 2017 (w.a. 2560) 19911 PND 8,564 518 wag PGD 184
8 felsalatinassndatifloAslineud we. 2520 S1uau 120 318 animde 3-5 18
Tl w.a. 2560

UsznalneSui PND afeusnlu n.a.2528 Tnsnazunndenaniassioneiuna
5789791 PND 904 578 (w.A. 2528-2548) lin1sitadensnluassdiiulsn sau 232
518 wuslu: Hb Bata’s hydrops, Homo [-thalassemia, uay [3-thal/HbE 85, 18 uaz
129 578 A1ua1nu WU fetal loss 10 578 (1%) wag misdiagnosis 7 518

AMZUNNEAIENST U1INeduedlud vi1 PND Tu w.a. 2543 57897un15318948
ADUAABATEMING W.A.2555-2560 ﬁi’m’au@jt,?%mﬁlﬂuisﬂ (Couple at risk) 1,290 51¢
ansodtagemsnluasssndulse Ho Bart’s hydrops, Homo ﬁ—thalassemia, B—thal/

HbE wag two types of severe thalassemia 118, 56, 182 uay 2 SRR RRIALY
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AUZLNNGFIANT UAIINITVAIVATUATUNT 518970 PND W.A.2546-2560 ¥
PND 1,906 51¢ lvin153@iade Hb Bata’s hydrops, Homo B-thalassemia, way
B-thal/HbE 199, 189 uar 1,319 518 Aua AU

AUZLINNAIENT UWINEIRIVOULNY F1891UVIN PND W./.2536-2551 911 PND 756
578 1n15319dy Hb Bata’s hydrops, Homo [-thalassemia, way [-thal/HbE
341, 9, 487 $18MMa1RU (Homo B-thal uag B-thal/Hb E=3, Hb Bart’s hydrops
wag 3-thal/HbE 2 51¢)

115711917398 multi-center W.A.2552-2554 ¥843 6 @n1tu lala sn.0inaenaeny
SWIIVID TNNTBUINYLNAT AELANGA1anT Um1Ineaedesingd vauuny way
aswauesuns Wiefnw Effective Model for Prevented Control of Severe Thalassemia
Usznausmy 1). Genetic counseling, 2). Screening pregnant women (MCV, CMU-E screen),
3). Screening husbands if wife had positive, 4). Diagnosis of carrier (Hb Analysis, IC-strip,
CPR for a-thal), 5). Identify the matched couples, 6). PND, 7). Counseling and options
for termination of pregnancy (TOP) uaglafnmunisnuainaen nan1sAneanu Couples
at risk 281 578 v Hb Bart’s hydrops, Homo [-thalassemia , 3-thal/HbE , Hb Bart’s
hydrops 8¢ Homo ﬁ—thalassemia, Hb Bata’s hydrops Wag ﬁ—thal/HbE 20, 8, 27,
1 1ag 2 918 AMNEAIAU INNITINENU Prevalence U493 severe thalassemia 0.83%
(58/7008), Sensitivity 100 % (95% Cl: 100; 100), Specificity 96.8% (95% Cl: 96.4; 97.2)

Jadefindetensssdndularih PND wledeinisnsuuazdudumsnlunssiindu
Tsavdeld uay azginsdisnsss (TOP) dmsnluassfidulsa uenananudenismaun
wiiaiiEnvanetadefivednaulaginisienssduiell

NI¥NTNATITUAVUTENALNY “n1saruauuaslasiusidadidiouisynn” Tul
WA 2550-2554 wavdtinaumdnuseiuguainwied (auay) taanduununagnslunis
munuuardlesiulsnlafinarsndaddelundganansssd wa. 2557-2559 uaglul wel. 2561
avav. lawsunnglilasinisussidiumaluladuazuleuisguain (Health Intervention
and Technology Assessment Program, HITAP) Usziliunalassnislu 6 d9uin wuianmgs
wanssATelmiinnsiadansessdadiily 83.7-99.8%, anilngiaRanses 60.7-86.7%,
vinsitedemanluassd 34.6-100%, 91gassaansadanses 9.7-17 dUni gifAnasal
voilsnsdaTidolingunsivaaunnety 0-4¢ U anasain 20 $18/100,000 tUu 19 518/
100,000 Au Tudleuuseunas 2560
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Faiauaves HITAP 1) lu@ulouig HENsYsann1snIsusmsinnisves nsuns
wnnd nsuewdy nsuinerdansnisuwnng Tudes data development, monitor uaz
Usziflusa 2) avay. atfuayusuussanalvinnduazaseunquiings 3) yadblsalafinang
srdamllesiniu aday. WiauslsalafinaesdadilownuseyvusassaseAlndinisaan
AsIANBUONYATSA 12 daniwaz 4) puznssunssuisudiazianssiuwansedanin
Aansyiiiunasgaselile

Tudagtiufistearuniai PeD Tundeisnsssidugidssiifgniiulsnsdatiie
Uszauanudia 24 518 uagnfidademsnluassifingaaainnanauiusl (Noninvasive
PND of Beta-Thal by Using Digital PCR Analysis of Cell-Free Fetal DNA in Maternal

Plasma) luswnanazvinlinisamupuiiesiudssauanudniaunniy
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Monoclonal gammopathies: When the clone is more than

a positive laboratory finding (MGCS, MGRS, neurological)

s o Q‘ o
N3y Sganssse
MATVINEIANENS ATUNNEFENT unIneaededin

N1 monoclonal gammopathy f9n195918 monoclonal immunoglobulin (Ig)
Tudonuaz/velaannz $1019984Anan clonal B-cells %38 plasma cells Athedlng
flormsfiinainlsaves clonal B-cells wia plasma cells Tiiiuduauannduna ey
B-cell lymphoma %38 multiple myeloma muasiu Qﬂﬁ&lﬁﬁuﬁaaﬁﬁﬂ%mm clonal B-cells
%30 plasma cells liunnidnagliuanse1n1s 3uni1 monoclonal gammopathy of
undetermined significance (MGUS) agalsfinugUae MGUS unsdinenaaziiennisie
Wuiumn monoclonal Ig %38 paraprotein fiAaanU@viliin end organ dysfunction
1A58n91 monoclonal gammopathy of clinical significance (MGCS)'

Monoclonal gammopathy of clinical signicance (MGCS)'

Hunguetnsidanuvainuany anansoutsmaieisazndniidennns (organ dominant
involvement) 11 monoclonal gammopathy of renal (MGRS), neurologic, cutaneous,
hematologic significance vﬁaL‘T;Juﬂfjuisﬂﬁﬁmmimﬂwmaai’mz (multi-organ involve-
ment) W cryoglobulinemia, POEMS syndrome, Schnizler syndrome, TEMPI syndrome
(57971 1)

N1sJU0avIa:N1SSNUYN

AME MGCS 3Taduainnsfifiaedl monoclonal gammopathy $amffuenisves
18ILAN 9 HINAN Imﬂhjﬁmmaﬁu 9 #1n150533 monoclonal gammopathy @130
MlAlaun1snsIa serum 3o urine protein electrophoresis (SPEP %38 UPEP), serum
immunofixation (IFE), serum free light chain (FLC) wsan1sasiamemaluladlua high-
resolution mass spectroscopy &UA1TMIANNEURUTTZNIN monoclonal gammopathy
fuenmsveseTeaang 9 tue1aliarnnsih tissue biopsy seldannsuenisadu 4 senly
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519 1 AnwaEn9AatnYes MGCS™

MGCS subtypes

Clinical features

Multi-organ syndromes

- Cryoglobulinemia

Livedo reticularis, distal ischemia, neuropathy,

glomerulonephritis, hyperviscosity, arthralgia

- POEMS

Polyneuropathy, organomegaly, endocrinopathy, mono-
clonal gammopathy, sclerotic bone lesions and skin

changes, anasarca, thrombocytosis/erythrocytosis

- Schnitzler syndrome

Urticaria, sclerotic bone lesions, constitutional symptoms

- TEMPI syndrome

Telangiectasia, elevated erythropoietin and erythrocytosis,
monoclonal gammopathy, perinephric fluid collection,

Intrapulmonary shunting

Hematologic MGCS

- Cold agslutinin disease

Red cell agglutination, positive Coombs for C3, high
cold agglutinin titer, thermal amplitude >30° C

- Monoclonal gammopathy of thrombotic

significance (MGTS)

Unexplained, recurrent thrombosis

- Acquired von Willebrand syndrome

Mucocutaneous bleeding

Renal MGCS (MGRS)

Nephritis, nephrotic syndrome, chronic kidney disease

- Nephropathies with organized
monoclonal Ig deposits

- Nephropathies with non-organized
monoclonal Ig deposits

- Nephropathies without monoclonal

Ig deposits

400
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A15197 1 anwagn9Aatined MGCS™

MGCS subtypes Clinical features

Neurologic MGCS (MGNS)

- IgM MGUS polyneuropathy Polyneuropathy

- CANOMAD Polyneuropathy, ophthalmoplegia, cold agglutinins

Cutaneous MGCS

- Scleromyxedema Generalized papular and sclerodermoid eruption
Other signs: peripheral sensory and motor
Neuropathy, carpal tunnel syndrome, dermato-neuro

syndrome, dysphagia, scleroderma-like renal crisis

- Scleredema Sclerotic skin disease, non-pitting induration

of the skin, ulcers

- Necrobiotic xanthogranuloma Cutaneous papules, plaques, and/or nodules, most often

yellow or orange (periorbital skin is the most common site)

1. Multi-organ syndromes
¢ Cryoglobulinemia™’
wiaduy type 1 FaAn21n monoclonal lg, type 2 ?jﬂﬁﬁgﬂ monoclonal lg ey
polyclonal IsG way type 3 FuAnan reactive lg iliAn immune complex vasculi-
tis 1n8 type 1 uag type 2 d@ulngazduiusiu lymphoproliferative disorders ST
MGCS Tuveaizd type 3 Wazd1uloyuny type 2 @UWUSAU rheumatologic disease Way
nsRnTeIy hepatitis C virus fUaedlngaziionismaimiagu livedo reticularis,
distal ischemia/ulcer 81715989 neuropathy ©1n15URT8 uaﬂﬁ]’mﬁa’mﬁa’m’limﬂmlﬁ
N33 type 1 waz type 2 cryoglobulinemia azlwn1ssnw clonal B-cells
w38 plasma cells finsrany Fsdrulngaziinain lymphoplasmacytic cells andn
monoclonal IgM F9INALABUAUBIRDNIISNYINIY rituximab
® POEMS syndrome*
Ju paraneoplastic plasma cell disorder FauAnaNn1IMaa vascular endothelial
growth factor (VEGF) wiliine1nisaudelsananie polyneuropathy, organomegaly,
endocrinopathy, monoclonal gammopathy, skin changes uaﬂmﬂﬁﬁmmsﬁwﬂﬁﬁaa
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anAa PEST: papilledema, extravascular volume overload, sclerotic bone lesions Wag
thrombocytosis/erythrocytosis Tnetnasin1sitads saandumsisd 2 Tnefeuimun
FuWusiu lambda light chain waznswds cytokine VEGF tinduvinliiinmsiiuduves
vascular permeability ARNMEUINTINTG myelin sheath 34.AnN17% peripheral neuropathy
n135nwlae plasma cell directed therapy U radiation therapyﬁluﬂiiﬁﬁﬁa\lﬁuﬁ
iU plasmacytoma dunsdififl disseminated bone marrow involvernent a¢lin1s$nwn
A2y systemic therapy WU lenalidomide-dexamethasone, melphalan-dexamethasone
i?ﬂ%ﬂﬁmim’l autologous stem cell transplantation (ASCT) iuﬁﬂwmﬁ’]a

¢ Schnitzler syndrome™*

\Junguennis autoinflammatory syndrome Fanulgriosunn lnegUleazaeig
ansiuaniiv (Urticaria) Wy 9 e 9 Snswdeunlassiumia 53U constitutional symp-
tomes, sclerotic bone lesion Lag monoclonal gammopathy uaﬂmnﬁmﬁlwuﬁﬁuﬂﬂﬂm o
thideslald wuteslurasenguszanm 50 U nalnnsialsnduiusav interleukin-1 (L-1) 7
Wudu Fanudin1s§nendae 11 blockade Wu anakinra, canakinumab (anti-IL-1
monoclonal antibody) laka

¢ TEMPI syndrome”’

LﬁUﬂEjaJmmﬁﬂUizﬂaUﬁw pentad l¢ilin Telangiectasia, Elevated erythropoi-

etin and erythrocytosis, Monoclonal gammopathy, Perinephric fluid collections &g

a1s19f 2 n5iHadelsa POEMS syndrome

Mandatory major criteria 1. Polyneuropathy (typically demyelinating)

2. Moncclonal plasma cell-proliferative disorder (almost always A)

Other major criteria 3. Castleman disease
(one required) 4. Sclerctic bone lesions

5. Vascular endothelial growth factor elevation

Minor criteria (one required) 6. Organomegaly (splenomegaly, hepatomegaly, or lymphadenopathy)

7. Extravascular volume overload (edema, pleural effusion, or ascites)

8. Endocrinopathy (adrenal, thyroid, pituitary, gonadal, parathyroid, pancreatic)

9. Skin changes (hyperpigmentation, hypertrichosis, glomeruloid hemangiomata,
plethora, acrocyanosis, flushing, white nails)

10. Papilledema

11. Thrombocytosis/polycythemia

Other symptoms and signs Club/bing, weight loss, hyperhidrosis, pulmonary hypertension/restrictive lung disease,

thrombotic diatheses, diarrhea, low vitamin B12 values
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a

Intrapulmonary shunting @u3ufl case series Fausda.a. 2010 AUrdulngasd
telangiectasia Flunmin 8787 LaTLUY TIRIRTITNUTYHY erythropoietin Wiy Sanay
Aedestunalnnisiislse ﬁ?’jqLﬁaﬁszﬁuqq%é’mﬁuéﬁumiﬁ perinephric fluid collection
%ﬂmﬁlﬁﬂﬁéﬂﬁEJﬁa’lmﬁﬂmﬁaﬂ wazdl intrapulmonary shunt a1z hypoxia Vil
ansneuniesls

N135n¥1978 plasma cell directed therapy Wi bortezomib, lenalidomide,
daratumumab waz ASCT nuinl#nisnevauesiia wanslmfiuiemnuduiussendng

monoclonal gammopathy Wag TEMPI syndrome

2. Hematologic MGCS
e Cold agglutinin disease (CAD)"?

Hu MGCSs Timuveslugigaeny dustusiu monoclonal IgM kappa §U28%sm579
3wy underlying B-cell lymphoproliferative disorders 141 Waldenstrom macroglobu
linemia (1 primary CAD) azdadungu MGCS nalnnisiinlsanuin pathologic IgM Juiu
| antien vuRdadenwaaT thermal range &adndn 37 esrwalea viliAans fix
complement wagLin extravascular hemolysis Iay Kuffer cell Tugu n1s3dagelaenis
M33ANU cold agglutinin titer Tusesiugs (nagunnimsewindu 1:64) sy hemolytic
anemia

n3snlaen1snndn clonal B-cell ndiuse@nsninlun1ssnwi CAD U rituximab
monotherapy’ ﬁ’m%’wﬁﬂwﬁgaﬁiami%’ﬂm aaldendy g 7lE5nw B-cell lymphoma 1
bendamustine 53UMU rituximab, Bruton kinase inhibitor #38 venetoclax-based therapy
wanININISANYIvEETiFuds complement pathway Wy sutimlimab @afu
monoclonal antibody fa C1s Anuindiusgansainlunissnwrguiu®

¢ Monoclonal gammopathy of thrombotic significance (MGTS)"

MGTS 18 thrombotic disorder Fafldnwazadnaiu heparin-induced thrombotic
thrombocytopenia (HITT) wilinuusziRlesu heparin Tag monoclonal Ig #iRauUnf
Faawlngdu 196 aeviuthildu antibody #e platelet factor 4 umndnidon Vil
\An platelet activation waziin clot Q’ﬂwﬁiwmuﬂﬂ%lﬁm thrombosis Tu atypical
site wavo1aidugn MsnsI9dWMSy HITT Wy ELISA-based PF4 antibody testing uay
serotonin release assays MinauIn NssAwlALANISIA anticoagulant 531U plasma
cell directed therapy LaENTSNTBY 9 1 plasma exchange
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3. Monoclonal gammopathy of renal significance (MGRS)>"***
Lﬂuﬂfjuiiﬂim%dl,ﬁm]’m monoclonal lg-secreting B-cell disorders laglafiainugives
overt hematologic disease I@Bﬁﬂzﬂ glomerular wag tubular disorders @313k UITEA
Y89 MGRS fudiuysenauwasaneiy ultrastructure ¥89n15a2@uUU09 monoclonal
g 9158 light chain el
1. Nephropathies with organized monoclonal Ig deposits
» Fibrils: light chain (AL), heavy chain (AH), light and heavy chain (AHL)-related
amyloidosis
» Microtubules: immunotactoid glomerulopathy (ITGP), type 1 and 2
cryoglobulinemic
» glomerulonephritis
» Crystals: crystalglobulinemia, cryocrystal-cryoglobulinemia, light chain
(LO) crystalline podocytopathy, LC-associated Fanconi syndrome, crystal-
storing histiocytosis (CSH)
2. Nephropathies with non-organized monoclonal Ig deposits
» Monoclonal immunoglobulin deposition disease (LC deposition disease
[LCDD]J, heavy chain deposition disease [HCDD], light and heavy chain
[LHCDD] deposition disease)
» Proliferative glomerulonephritis with monoclonal immunoglobulin
deposits (PGNMID)
3. Nephropathies without monoclonal Ig deposits
» Monoclonal gammopathy-associated renal thrombotic microangiopathy
(TMA)
» C3 glomerulopathy (C3GP): C3 glomerulonephritis (C3GN), dense deposit
disease
uananneBanmitlauds lsalungu MGRS U1slsno1ail extrarenal manifestation
19 Wy szuuiala fu wag peripheral nerve ﬁ’qﬁwuiupliﬂw AL amyloidosis

WeITETIINGD
drulvaiiinananaut® nephrotoxic 484 monoclonal Ig %38 light chain MHAUNGA

L1®991n somatic hypermutation ¥4 variable region ﬁﬂﬁﬁ@mﬁmﬁﬁvﬁu Uszq hydro-
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phobicity %38 glycosylation Wasuulasly vl self-aggregation, organization wag
deposition il uaﬂmﬂﬁ MGRS Iuﬂﬁjuﬁl 3 Fslalfl monoclonal lg deposition 3zaAY
nalndu wu anauantAdy  autoantibody ¥ion1snszAusEUL complement lagase
AR TMA %3e C3GP

n153taae
fteasl@sunUssiiugti renal waw extrarenal manifestation $2afUN1TATIINIG
wosufoRnisdesdu 1éun

» Msnsadaaniy waznsussiliuvtnveg proteinuria 1A8N1TATIA protein electro-
phoresis Fednuindu alburinuria Wundn (albumin to protein ratio 11ANT
Sowag 40) AzvilnAnGs slomerular disease 11N myeloma cast nephropathy
Lz tubular disease UBNINHUSLNAIVDS proteinuria @u1satelin1sIdady
waNlIATINAUNITATIANY hematuria, acute kidney injury A1IZUMLAEAIE
ANNAUlanga

> msnsrafidnlutuneuseinsduluaalsaiiads Wy nMsnse cryoglobulin,
complement level waznsUszdiveeeduiidu extrarenal manifestation

» N15911 kidney biopsy 5@L{‘Juﬂwsmsaaﬁwﬁ’mﬁaﬁwlﬂajmﬁﬁﬂia BALIUNT
systemic AL amyloidosis #ae199¢ 4 tissue 91neTeawdu o Inawenwileann lisht
microscopy AMUUNALAT 1197529 immunofluorescence wag electron
microscope a@unsagiglunisitaduusnviinves MGRS 1o

> 1&99INIU908 MGRS 12 92609iin15m59911 clonal B-cell 50 plasma cells
#o 1AEN13953am1 monoclonal Ig N139539lUnTEan %50N15MTIAN1SIE NN
AUvAv8Y monoclonal Ig finsrany

N133NWN

Ms$nwitddayAenislif clone-targeted chemotherapy Wt proteasome inhibitor
waz monoclonal anti-CD38 antibody-based combinations @1%5u plasma cell clones
Tnevdnideseniidusennisla Wy melphalan, lenalidomide Tagni1sfiansannissne
AeaUseliu risk-benefit, ANUTULSIVOILIALA, extrarenal manifestation waglsAUsed

AavaeUleme Fanudl deep hematologic response wduiusiunani1ssnwImIsle

[l [ v
= ¥ U v

NATUMIY FITUIIRDIIN1TUTZLUNITROUAUDIATU hematologic response Ad1EAUN

o

vibu AL amyloidosis mauglufu renal response laun proteinuria, creatinine Uag eGFR
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n1s¥nwUszAvyssassnulaidianuddgwuiy Wy n1saiuquaudulaiin
nssrfat/inde fansanlvenfidufissuu renin angiotensin wiiean albuminuria
s2umensli renal replacement therapy M1uAINLLALNEAY ﬁﬂaaﬁlﬂmuauama
ns¥nwayliil extrarenal manifestation 913asaNTUanaeln
4. Monoclonal gammopathy of neurological significance (MGNS)>*
mmﬁwﬁ’zy%aﬁﬂwmjmﬁﬁa peripheral neuropathy Taglinuanundu 1wy
WU Anzaaiandiud 12 wienskisueiifnadrafssiiussuuuszam tngens
\An9nsystemic MGCS walsafing1iun wu POEMS syndrome, AL amyloidosis %38
MGNS Fedimeiussuuyssanmauy
» IgM MGUS polyneuropathy %38 distal acquired demyelinating symmetric
polyneuropathy with monoclonal gammopathy (DADS-M)
dulugiinain IgM %ﬂﬁﬂmamﬁalﬂu autoantibody #® myelin-associated
glycoprotein (anti-MAG) @utipea1aidu autoantibody #e Miganglioside (anti-GM1)
Mltlon15909 polyneuropathy Asaiiulsadn wsenavinliiiin disability e Q’ﬂwﬁﬁ
91779 gait disturbance wi¥andunilasouns ifunguitisfiorlvimssnuilag B-cell directed
therapy WU rituximab n15# IVIG %38 corticosteroids
» CANOMAD™
Lﬂumjummiﬂizﬂauﬁw Chronic Ataxic Neuropathy with mixed axonal and de-
myelinating features, Ophthalmoplegia, IsM paraprotein, cold Agglutinins LagANTIINU
antibodies #i® Disialosyl ganglioside (antiGD1b, antiGT1b, anti GQ1b) neudUBAMe

ANFSNWIAE rituximab 53U IVIG

N33y
wa 1 L% a wua P A A&
> USzam N19MII9519008 mimwmwawgw\mimaLLEJﬂIﬁﬂ@uVILﬂumemaﬂ
neuropathy LLEJﬂISﬂmju systemic MGCS NDINITNNTEUVUILEN TINTIRTID
¥UAvDY monoclonal Ig
» 1150929 nerve conduction study waz electromyography @sanuisaviglu
nsuenisala wu gUieiidu IgM MGUS polyneuropathy waz POEMS 2ty

demyelination @1 AL amyloidosis 918U axonal ¥38 mixed polyneuropathy
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> N159599 autoantibody WU anti-MAG wag anti-GM1 agagluatiuayunis
348 IgM MGUS polyneuropathy a1
> 15911 nerve biopsy tnerhluldldvinidessnidy invasive procedure fiansan

TugUleunane

5. Cutaneous MGCS*
TsAnEINTsgeduiusAu monoclonal Ig %58 monoclonal gammopathy of skin
. . 1% & o | & | o ~
significance Usznousievanelse Falnisuuengudu 4 nqu duandlumisnad 3
> ﬂ&juﬁ 1 1AnnlsAueY malignant plasma cells @il infiltration, extension Way
proliferation ¥ALau wazdimudNiuUsAU cutaneous manifestations

'
1 ]

» naufl 2 L1Ane1n nonmalignant monoclonal gammopathy FeilAudunus

9

1 v [

DYNTARUAY cutaneous disease Inea13LARA1A deposition 189 monoclonal Ig,
autoantibody activity, cytokine-mediated nsaddlanguaime nquiitazle
iU cutaneous MGCS
oA < . . a & o v v § Y
» nauyl 3 WU cutaneous manifestations 8U ¢ WINAIMUFNNUGAU monoclonal
gammopathy lidmiau e1anuaNuduRusSlunsAnwIvLINENYSe case series
oA I . = v 8 o U fw
> Ngun 4 WU cutaneous conditions 81N15UIBANILENINYDUTIAUNUSAY M
proteins usiliidun1zAiy monoclonal sammopathy FaAsoUAGUAIN1ILUNTN

FAUINNNIINEN

dwiulselunguil 2 dudu cutaneous MGCS Tnevhluagyih skin biopsy Lilenis
Ahady drumssnwenssswandnaiuluudaslsn i en3afu clone-targeted therapy,
IVIG %39 skin-directed therapy
> Scleromyxedema wuin IVIG Tikan1s3nendia fisneanunisdnedie plasma cell
directed therapy 11 corticosteroid, thalidomide 1lawa
» Scleredema 91314 IVIG 593f1U corticosteroids wiaa1ald skin-directed therapy
WU ultraviolet (UV) light phototherapy Wag bortezomib-based chemotherapy
» Necrobiotic xanthogranuloma 1% melphalan %38 chlorambucil Ju first-line

treatment @3u IVIG %38 corticosteroids 1981 second-line treatment
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M1319% 3 N15UUINGUYBY monoclonal gammopathy of skin significance

Group |
« Waldenstrém macroglobulinemia
« Systemic immunoglobulin light chain amyloidosis
« Cryoglobulinemia
« Plasmacytoma

« Osteosclerotic myeloma (POEMS syndrome)

Group I

* High association
* Scleromyxedema
° Scleredema
° Necrobiotic xanthogranuloma
° Plane xanthoma
* Schnitzler syndrome

* Low association
* Pyoderma gangrenosum
° Sweet syndrome
° Leukocytoclastic vasculitis
° Neutrophilic dermatosis

» Unknown
° Erythema elevatum diutinum

° Subcorneal pustular dermatosis

Group llI

* Miscellaneous cutaneous disorders described in association with monoclonal gammopathies

Group IV

*» Miscellaneous cutaneous signs or symptoms including purpura, pruritis, infection, adverse reactions to medications, etc.

asu

Mg monoclonal gammopathy o133gyiltiAneINsialunateszuy WU seuuls
(MGRS) szuuUszam (MGNS) szuula#iningn (hematologic MGCS) WagsUURINIY
(cutaneous MGCS) i1 clonal B-cel %38 plasma cells delilasiusunauinauds
\neiae9lsa lymphoma %30 multiple myeloma 1387111019% MGCS %A mono-
clonal Ig #3® light chain ﬁ?uﬁﬂmauﬁa%ﬂﬁﬂﬁﬁm organ dysfunction wanaln direct
toxicity #39nalnn19eeuu autoantibody é’aﬁ?umﬁﬁf\]ﬁamwﬂfﬁqz?mméﬁzgLﬁaqmﬂ

p19azinalunsiUasundainissnunnidu clone-targeted therapy 1a
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Cartilage biomarkers and HEAD-US score in severe
hemophilia A patients receiving FVIII prophylaxis

Arpanan Pramualratthakarn'?, Chapata Moonla®*®, Numphung Numkarunarunrote®, Darintr Sosothikul*

"Division of Pediatric Hematology and Oncology, Department of Pediatric, Faculty of Medicine,
Chulalongkorn University and King Chulalongkorn Memorial Hospital

2In'[(-:‘grative and Innovative Hematology/Oncology Research Unit, Faculty of Medicine, hulalongkorn
University and King Chulalongkorn Memorial Hospital

®Division of General Internal Medicine, Department of Medicine, Faculty of Medicine,

Chulalongkorn University and King Chulalongkorn Memorial Hospital

“Center of Excellence in Translational Hematology, Faculty of Medicine, Chulalongkorn University and
King Chulalongkorn Memorial Hospital

*UNC Blood Reserch Center, University of North Carolina, North Carolina, USA

®Division of Diagnostic Radiology, Department of Radiology, Faculty of Medicine, Chulalongkorn University
and King Chulalongkorn Memorial Hospital

Background: Patients with severe hemophilia A (PwSHA) often develop joint complications,
thus early detection and prompt management are required. Hemophilia Early Arthropathy Detection
with Ultrasound (HEAD-US) score is reportedly useful to monitor joint status. Several biomarkers,
e.g., erythrocyte sedimentation rate (ESR), serum C-reactive protein (CRP), serum ferritin, and urinary
carboxy-terminal cross-linked telopeptide of type Il collagen (CTX-Il) may indicate damage to joint
cartilage in PwSHA.

Aims: To investigate the impact of weight-based low-dose vs. pharmacokinetic (PK)- guided low-dose

extended half-life (EHL) FVIII prophylaxis on HEAD-US score and cartilage biomarkers in PwSHA.

Methods: PwSHA receiving low-dose FVIII prophylaxis for >6 months were enrolled. Weight-
based low-dose FVIII prophylaxis (10-15 IU/kg, 1-3 times/week) was continued for 4 months, then
switched to PK-guided low-dose EHL FVIII prophylaxis, targeting a trough FVIII activity of 1 1U/dL,
for another 4 months. ESR, CRP, ferritin, and CTX-Il were measured at week 8 (during the weight-
based low-dose regimen) and at week 24 (during the PK-guided regimen). HEAD-US scores were
also compared at weeks 16 and 32. Bleeding rates and quality-of-life (QoL) score were analyzed
parallelly.

Results: Of 17 PwWSHA (median age, 16.0 years; interquartile range [IQR], 8.0-25.8), 9 (52.9%) with
target joints showed a significant reduction in HEAD-US score after switching to PK-guided low-dose
EHL FVIII prophylaxis (median of differences, -2; IQR, -3 to -2; P=0.008); however, the score in PWSHA
without a target joint remained unchanged. Although none of cartilage biomarkers were decreased
by the PK-guided regimen (Table 1), bleeding rates and QoL score were significantlyimproved (Table 2).

197 /‘\ @e



oP-1-01

Conclusions: Compared to traditional low-dose practice, PK-guided low-dose EHL FVIII prophylaxis
promotes better bleeding prevention, QoL, and slower progression of hemophilic arthropathy as
determined by HEAD-US score in PWSHA, especially those with target joints, despite no suppression
of cartilage biomarkers. These long-term effects will be further investigated during the study extension.

Keywords: Hemophilic arthropathy, Diagnostic ultrasound, Hemophilia A

TABLE 1  HEAD-US score and cartilage biomarkers in severe hemophilia A patients while receiving pharmacokinetic (PK)-guided low-dose
extended half-life {EHL) FVIII prophylaxis compared to weight-based low-dose FVIII prophylaxis.

Median (IQR)
Outcome Weight-based low-dose FVIIl  PK-guided low-dose EHLFVIII e L P
eight-based low-dose guided low-dose {(IQR)
prophylaxis prophylaxis

HEAD-US score

With target joints (n=9) 29(13-40) 27(10-39) -2(-3to-2) 0.008

Without a target joint (n=8) 0(0-4) 0(0-2.5) 0(-1t00) 0.75
Urinary CTX-Il,ng/mmol Cr

With target joints (n=9) 132.3(66.2-272.8) 130.5(57.7-356.9) 9.0(-9.5t0 16.9) 057

Without atarget joint (n=8) 190.7 (119.1-358.7) 234.7 (176.0-372.3) 13.3(4.67t0 67.7) 0.04
ESR, mm/h

With target joints (n=9) 7.0(2.5-7.5) 7.0(35-10.5) 0.0(1.0-3.0) 0.58

Without a target joint (n=8) 11.5(9.3-15.8) 10.0(4.0-21.0) 0.0(-5.0to 1.0) 0.63
Serum CRP, mg/dL

With target joints (n=9) 1.9(0.7-5.8) 5.5(0.7-19.8) 40(-1.9t0 14.3) 0.30

Without a target joint (n=8) 1.0(0.0-5.7) 0.0(0.0-1.1) 0.0(-22100.0) 0.88
Serum ferritin, ng/mL

With target joints (n=9) 229.0(139.7-261.4) 212.5(119.6-323.5) 6.1(-22.2t0 14.1) 0.65

Without a target joint (n=8) 37.7 (24.6-49.9) 49.7 (26.0-58.4) 7.4(-971t025.1) 0.47

Abbreviations: Cr, creatinine; CRP, C-reactive protein; CTX-11, carboxy-terminal cross-linked telopeptide of type Il collagen; EHL, extended half-life;
ESR, erythrocyte sedimentation rate; FVIII, factor VIII; HEAD-US, Hemophilia Early Arthropathy Detection with Ultrasound; IQR, interquartile range;
PK, pharmacokinetic.

* Data were analyzed using Wilcoxon signed-rank test.
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Comparison of an Al-Based App (MEASUREmenses")
and pictorial blood assessment chart for evaluating

menstrual bleeding: A randomized trial

Jeeraporn Srijan, Chiraphat Boonnag, Piangrawee Niprapan, Nonthakorn Hantakun,
Adisak Tantiworawit, Teerachat Punnachet, Pokpong Piriyakhuntorn,

Thanawat Rattanathammethee, Sasinee Hantrakool, Ekarat Rattarittamrong,

Lalita Norasetthada, Dhammapoj Jeerakornpassawat, and Chatree Chai-Adisaksopha

Division of Hematology, Department of Internal Medicine, Faculty of Medicine,
Chiang Mai University, Chiang Mai, Thailand

Introduction: Heavy menstrual bleeding (HMB) is a gynecological condition characterized by
excessive menstrual blood loss exceeding 80 mL per cycle. The Pictorial Blood Assessment Chart
(PBAC) is a commonly used visual tool to detect HMB, but it relies on subjective estimations,

which may compromise accuracy.

Objectives: To evaluate the accuracy and reliability of the Al-based app MEASURE-menses™

in comparison with PBAC for estimating menstrual blood loss.

Methods: A randomized controlled trial was conducted involving women of reproductive age
(20—50 years). Participants who were unable to use the mobile app or who declined participation
were excluded. Eligible participants were randomly assigned to use either the Al-based
app MEASUREmenses™ or the PBAC. Each participant was instructed to estimate menstrual
blood volume using prepared sanitary pads with their assigned method. The primary outcome was
accuracy, assessed by mean absolute error (MAE), sensitivity, and specificity. The secondary

outcome was interrater reliability, measured using Kendall’s coefficient of concordance (W).

Results: Between October 2024 and January 2025, a total of 198 participants were enrolled,
with a median age of 32.86 + 9.35 years. The MEASUREmenses™ group had significantly lower
MAE + SD (1.19 £ 0.21 mL) compared to the PBAC group (5.61 £ 7.91 mL, P < 0.001). Subgroup
analysis revealed that participants in the MEASUREmenses™ group had lower MAE + SD for both
day pads (1.05 £0.24 mL vs. 5.23 +£8.02 mL, P < 0.001) and night pads (1.34 +0.29 mL vs. 6.00 * 8.07
mL, P < 0.001) compared to the PBAC group. Kendall's coefficient of concordance (W) was
higher in the MEASURE-menses™ group, ranging from 0.94-0.98, compared to the PBAC
group (W = 0.69—0.91). Sensitivity and specificity for detecting HMB were both 100% in the MEASURE-
menses™ group, compared to 74.0% and 89.3%, respectively, in the PBAC group.
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Conclusions: The Al-based MEASUREmense™ demonstrated superior accuracy and reliability
compared to the traditional PBAC in estimating menstrual blood volume, potentially improving
HMB diagnosis and management. Further studies in real-world are warranted to validate these
findings.

Keywords: Heavy menstrual bleeding (HMB), Pictorial Blood Loss Assessment Chart (PBAC),
Blood loss assessment, Al-based app
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Frequency and clinical effect of clonal T cell in adult
hemophagocytic lymphohistiocytosis

Kamolchanok Tanchotikul, Chantana Polprasert

Division of Hematology, Department of Internal Medicine, King Chulalongkorn Memorial Hospital,
Chulalongkorn University, Bangkok.

Background: Diagnosis of Hemophagocytic Lymphohistiocytosis (HLH) is challenging due to its
non-specific laboratory and presentation leading to dismal outcome. T-cell lymphoma is one of the
causes of HLH in which definite diagnosis needs multiple tests, especially, immunohistochemistry
staining. T-cell clonality assessmentis also an important test supporting diagnosis of T-cell lymphoma.
Our objective is to assess frequency of clonal T-cell, and its clinical outcomes in adult patient with HLH.

Material and methods: A study was conducted in King Chulalongkorn Memorial Hospital. Patient
age = 15 years old diagnosed with HLH by HLH-2004 criteria or HLH-liked iliness during 2011-2024
were included. T-cell clonality was tested by Next Generation Sequencing (NGS) T-cell receptor
(TCR) beta/gamma gene rearrangement or standard polymerase chain reaction-capillary elec-
trophoresis (PCR-CE) technique using bone marrow blood or formalin-fixed paraffin-embedded
(FFPE) from patients diagnosed with HLH. The survival was determined by Kaplan-Meier method
with log rank test, factor related to survival was determined using multivariate cox regression.

Results: A total of 109 HLH cases were recruited. Of these, 34 patients (31.2%) were classified as
having HLH of primarily unknown etiology at presentation. Subsequent analysis via T-cell receptor
(TCR) gene rearrangement testing identified clonal T cells in 14/109 (12.8%) cases, which were
further characterized as follows: ENKTL (4/14,28.6%), PTCL (5/14,35.7%), idiopathic HLH with clonal
T-cell (2/14,14.3%), autoinflammatory syndrome (1/14,7.1%), B-cell lymphoma (1/14,7.1%), and
MDS (1/14,7.1%). Overall, the etiology of HLH were as follows: malignancies (42/109,35.5%),
infections (33/109,30.3%), autoimmune diseases (13/109,11.9%), idiopathic HLH (12/109,11%),
and germline HAVCR2 mutation (9/109,8.26%). NK and T-cell lymphoma with T-cell clonality, which
accounted for 22.9% of all HLH cases, exhibited the most unfavorable prognosis, with a median
survival of 1.8 months (95% CI;0.44-3.16, p=0.071). HLH cases with clonal T-cell exhibited
significantly lower white blood cell (WBC) counts and fibrinogen levels compared to those without
clonal T-cells (WBC:1.41vs3.06 x10°/L, p<0.001; fibrinogen:1.09vs2.08, p=0.018).

Conclusion: Clonal T-cell was detected in 22.9% in cases with HLH, in which NK and T cell lymphoma
was predominate and associated with poor prognosis. Early detection of clonal T-cell may help identify

cause of HLH and lead to proper managements.

Keywords: HLH; hemaphagocytic lymphohistiocytosis, T cell clonality, Next generation sequencing
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Utility of circulating tumor DNA detection in diagnosis of
diffuse large B-cell lymphoma

Kamolthorn Srisuwannakit', Sirorat Kobbuaklee', Kitsada Wudhikarn'?, Chantana Polprasert'”

'Division of Hematology, Department of Medicine, Faculty of Medicine,
Chulalongkorn University and King Chulalongkorn Memorial Hospital, Bangkok, Thailand
2Center of excellence in Translational Hematology, Chulalongkorn University, Bangkok, Thailand

Background: Diffuse large B-cell lymphoma (DLBCL) is the most common type of lymphoma and
potentially curable. Tissue biopsy for histopathology remains the gold standard for diagnosis. However,
previous studies demonstrated that plasma circulating tumor DNA (ctDNA) analysis, a non-invasive
technique, is useful for diagnosis of DLBCL.

Objectives: To determine the sensitivity and specificity of IgH sequencing using ctDNA detection
from blood in DLBCL at diagnosis and to evaluate the level of ctDNAand clinical correlation.

Methods: A single-center, case-control, prospective study was conducted at King Chulalongkorn
Memorial Hospital between October 2023 and December 2024. Newly diagnosed DLBCL patients
aged >18 years and a healthy control population were included. Pathological specimens were
reviewed, and the diagnosis of DLBCL was confirmed using histopathology and immunohistochemistry
criteria evaluated by hematopathologists. Demographic data and disease characteristics were collected.
Blood from patients with newly diagnosed DLBCL was collected, then extracted for plasma ctDNA
and sequenced for evaluating IgH gene rearrangement by next-generation sequencing. Sensitivity and
specificity of the test were analyzed with prespecified criteria.

Results: Thirteen samples from the DLBCL group and four samples from the control group were
collected and tested for IgH clonality. Among 13 patients in the DLBCL group, the median age
was 57 years. Nine (69%) of them were at advanced stage, high-intermediate to high International
Prognostic Index (IPI) score or age-adjusted IPI score, and extra-nodal disease. In the DLBCL group,
8 out of 13 samples were positive for IgH clonality, while none of the control group samples showed
IgH clonality. Three cases in the DLBCL group were negative for IgH clonality, and ctDNA products
were unproductive in two other cases due to insufficient DNA amounts. The sensitivity of IgH by
NGS was 72.7%, while the specificity was 100%. Concentrations of ctDNA were correlated with |
actate dehydrogenase levels (p < 0.001)

Conclusion: Preliminary analysis indicates that IgH clonality testing in plasma ctDNA may provide
diagnostic value in DLBCL. Further studies should be performed to confirm the performance of

the test, including its prognostic implications.

Keyword: Circulating tumor DNA, IgH gene rearrangement, Diffuse large B-cell lymphoma
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Cord blood screening of common SPTB mutations and
their association with the development of neonatal jaundice

Kritiya Rattanaseksan, Noppawan Tungbuppha, Prathana Kongurai, Kanuengnit Emrat,

Nongnuch Sirachainan, Pharuhad Pongmee, Duantida Songdej

Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Thailand

Background: Hereditary elliptocytosis caused by heterozygosity of three common SPTB mutations
(SPTB-HE), namely SPTB Providence (c.6055T>C), SPTB Buffalo (c.6074T>G), and SPTB Chiang
Mai (c.6224A>G), is the most prevalent form of red blood cell membranopathy in Thailand. While older
individuals with SPTB-HE become asymptomatic, they frequently experience neonatal jaundice atbirth.

Objectives: This study aimed to identify the regional prevalence of SPTB-HE through cord blood
screening and explore its association with developing neonatal jaundice.

Methods: We conducted a cross-sectional study on all neonates born at Ramathibodi Hospital
from March to November 2024. Residual cord blood samples from routine Glucose-6-Phosphate
Dehydrogenase (G6PD) deficiency screening were subjected to identification of the three common
SPTB mutations using a recently developed molecular method with rapid turn-around time. Clinical
data involving neonatal jaundice development were obtained by reviewing medical records.

Results: A total of 1,505 neonates with a mean (SD) gestational age of 37.5 (2.3) weeks were
enrolled. Thirteen neonates were identified as SPTB-HE (SPTB Providence: n=4; SPTB Buffalo:
n=6; SPTB Chiang Mai: n=3), resulting in its prevalence of 0.86%. A significantly higher proportion
of SPTB-HE (69%) compared to non-SPTB-HE neonates (15%) required phototherapy, leading
to an adjusted risk ratio for developing significant jaundice of 5.4 (95%CI 3.7-8.0, p<0.05) SPTB-
HE comprised four percent (9/228) of all neonates with jaundice requiring treatment. The median
(IQR) onset of jaundice [25 (14-41) hours] was earlier and the median (IQR) durationof
phototherapy [2 (1-3) days] was longer in SPTB-HE compared to non-SPTB-HE neonates [onset
of jaundice: 44 (30-68) hours, p<0.05; duration of phototherapy: 1 (1-2) days, p=0.06]. Additionally,
the onset of jaundice, the highest bilirubin level, and the duration of phototherapy of SPTB-HE were
identified as comparable to those of neonates with G6PD deficiency.

Conclusion: SPTB-HE poses a significant risk of developing neonatal jaundice and contributes to
a noticeable proportion of Thai neonates with jaundice requiring treatment. Screening for common
SPTB mutations can be recommended as a part of jaundice work-up, particularly in areas with high

prevalence, for genetic counseling and proper monitoring of neonatal jaundice.

Keywords: Hereditary elliptocytosis, Neonatal jaundice, SPTB mutation
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Clinical characteristics and whole exome sequencing
in essential thrombocythemia patients with negative
for JAK2V617F and CALR mutations

Siraphop Thammayot, Piangrewee Niprapan, Chatree Chai-Adisaksopha,

Adisak Tantiworawit, Ekarat Rattarittamrong

Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Background: Essential thrombocythemia (ET) is a type of myeloproliferative neoplasm (MPN)
characterized by excessive platelet production. Most ET cases involve mutations in the JAK2V617F
or CALR genes. However, approximately 15% of ET patients lack both mutations, referred to "double-
negative ET" and limited research has explored their clinical characteristics and underlying genetic
mutations.

Aims: Primary objective is to compare clinical features, laboratory findings, and treatment outcomes
between ET patients with and without JAK2V617F or CALR mutations. Secondary objective is to
identify novel mutations in double-negative ET patients using whole exome sequencing (WES).

Methods: This cross-sectional study analyzed clinical and genetic characteristics of JAK2V617F-
positive, CALR mutation-positive and double-negative ET patients. Clinical data, and laboratory
findings were compared using appropriate statistical tests. A subset of 15 double-negative ET patients
underwent WES to identify novel mutations.

Results: Of the 212 ET cases diagnosed between January 2007 and December 2024, data were
available for 162 patients. Thirty-nine (24.1%) were double-negative ET, and 15 patients from
this group were selected for WES. Double-negative ET patients were younger than JAK2V617F-
positive patients (mean age 53.7 vs 61.1 years, p = 0.012) and had fewer thrombotic events (5.1%
vs. 9.1%). With the median follow-up time of 159.6 months, median overall survival (OS) was not
reached for CALR-positive, 12.0 years for JAK2V617F-positive, and 13.5 years for double-negative
ET patients. There was no difference regarding other clinical manifestations (asymptomatic, dizziness,
splenomegaly) as well as treatment outcomes (bleeding events, myelofibrosis, leukemic transformation).
WES results of double-negative ET patients will be presented in the meeting.

Conclusions: Double-negative ET patients were younger and had fewer thrombotic events com-
pared to JAK2V617F-positive patients. The median OS of double-negative ET patients was interme-
diate between CALR-mutated and JAK2V617F-mutated ET patients. WES may serve as a valuable
tool for identifying novel mutations that aid in diagnosis and prognostication of double-negative ET.

Keywords: Essential thrombocythemia, Myeloproliferative neoplasms, Whole exome sequencing
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The prevalence of malnutrition and the effects of
nutritional support in patients with diffuse large B-cell
lymphoma (DLBCL), A prospective randomized controlled trial

Sunatcha Coratat', Lalita Norasetthada', Supawan Buranapin®, Pornchalita Komutratananont®

"Division of hematology, Department of internal medicine, Faculty of medicine, Chiang Mai University
®Division of endocrinology, Department of internal medicine, Faculty of medicine, Chiang Mai University
*Nutritionist, Department of internal medicine, Faculty of medicine, Chiang Mai University

Background: Malnutrition exacerbates treatment tolerance and increases complications in cancer
patients, leading to poorer outcomes. One-third of patients with leukemia and lymphoma are
malnourished, contributing to higher mortality rates. In Thailand, DLBCL is the most common lymphoma
subtype, and nutritional support may help improve patient outcomes.

Methods: This prospective cohort study consisted of two parts. The first part assessed the prevalence
of malnutrition in patients with DLBCL, defined as Nutritional Triage (NT) stage 3-4 or serum albumin
< 3.5 g/dL. The second part was an open label, randomized controlled trial that enrolled malnourished
patients, randomly assigning them in a 1:1 ratio to receive either oral nutritional supplementation
or nutritional advice from a dietitian. The primary endpoint was the change in body weight at 12
weeks after randomization. Secondary endpoints included changes in laboratory parameters, such
as serum albumin levels, and hospital-related morbidities.

Results: Between April and December 2024, 47 newly diagnosed DLBCL patients were enrolled,
with 18 (38.3%) identified as malnourished. These patients were randomized to either the nutrition
supplementation group (n=9) or the nutrition advice group (n=9). In the nutritional supplement group,
the mean body weight decreased from 45.4 kg (SD 10.02) at baseline to 42.25 kg (SD 5.32) at
week 12 (P = 0.56). In the nutrition advice group, body weight increased from 57.5 kg (SD 25.98)
to 61 kg (SD 25.21) (P = 0.8). Albumin levels in the nutrition support group increased from 3.01 g/
dL (SD 0.53) to 3.80 g/dL (SD 0.21) (P = 0.017), while the nutrition advice group showed a smaller
increase from 3.22 g/dL (SD 0.28) to 3.53 g/dL (SD 0.43) (P = 0.113). Febrile neutropenia occurred
in 3 patients, and one patient in the nutrition advice group died due to disease progression.

Conclusions: Malnutrition was highly prevalent (38.3%) among patients with newly diagnosed
DLBCL. Nutritional supplementation significantly improved serum albumin levels but did not affect
body weight. The non-nutrition support group experienced higher rates of febrile neutropenia and
mortality. These findings suggest that nutritional support plays a crucial role in managing malnutrition
and improving clinical outcomes in DLBCL patients.
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Non-invasive prenatal testing (NIPT) of Hb Bart’s hydrops
fetalis by using digital PCR analysis of cell-free fetal DNA
in maternal plasma

Supapitch Chanthong’, Kuntharee Traisrisilp Muenphinit®®, Fuanglada Tongprasert™®,

Arunee Phusua”®, Pimlak Charoenkwan"®, Torpong Sanguansermsri”®

'Department of Pediatrics, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand
®Department of Obstetrics and Gynecology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand
*Thalassemia and Hematology Center, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Introduction: Hb Bart’s hydrops fetalis, a severe form of thalassemia, poses significant risks to both
fetuses and pregnant women. Couples at risk have a 25% chance of having an affected child, and
conventional prenatal diagnosis (PND) involves invasive procedures that carry risks of fetal loss.

Objectives: This study aims to evaluate the performance of digital PCR (dPCR) as a non-invasive
prenatal testing (NIPT) method for detecting Hb Bart’s hydrops fetalis due to homozygous Southeast
Asian deletional (SEA-del) alpha-thalassemia.

Material and methods: This prospective study enrolled pregnant women from a couple at risk of
having an offspring with SEA deletional alpha-thalassemia. Cell-free DNA (cf-DNA) was extracted from
maternal plasma. dPCR was used to quantify fetal fraction, SEA-del alpha-thalassemia (mutant) and
wild-type (normal) alleles. The mutant-to-normal (M/N) ratio was compared among the fetuses who
were diagnosed with normal alpha-globin genotype (no SEA-del alpha-thalassemia), SEA-del carrier
and Hb Bart’s hydrops fetalis. Receiver operating characteristic (ROC) analysis was performed to
determine the optimal M/N ratio cutoff for distinguishing Hb Bart’s hydrops fetalis from non Hb Bart’s
fetuses. Fetal genotype was confirmed by standard PCR tests obtained from PND or after birth.

Results: Thirty-three women were enrolled, with a mean gestational age of 17.2+3.0 weeks. There
were 10 fetuses with a normal alpha-globin genotype (30.3%), 15 SEA-del carrier (45.5%) and 8
Hb Bart’s hydrops fetalis (24.2%). The mean fetal fraction was 8.4+2.5% (range 4.4-13.1%) which
correlated significantly with gestational age (r = 0.40, p = 0.02). The mean M/N ratios were 1.110
+0.888 in the normal group, 1.287+0.094 in the SEA-del carrier group, and 1.473+0.161 in the hy-
drops group (p<0.05). An M/N ratio >1.3 yielded 100% sensitivity and 68% specificity (AUC = 0.915).

Conclusions: NIPT using dPCR to measure the M/N ratio of SEA-del alpha-thalassemia from
cf-DNA in maternal plasma, is a promising non-invasive tool for diagnosing Hb Bart’s hydrops

fetalis, supporting improved prenatal care for at-risk pregnancies.

Keywords: Hb Bart’s hydrops fetalis, Non-invasive prenatal testing, Digital PCR
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Anti-thrombocytopenic effect and safety of Carica papaya
Linn leaves in chronic immune thrombocytopenia:
A randomized, double-blind, placebo-controlled pilot study

Taksin Ukkahad'?, Tanapun Thamgrang', Piyarat Pimsi’, and Chonlada Laoruangroj'

'Division of Hematology, Department of Medicine, Phramongkutklao Hospital, Bangkok, Thailand.
*Medical Education Center, Naradhiwas Rajanagarindra Hospital, Narathiwat, Thailand.
3Department of Pharmacy, Faculty of Pharmacy, Silapakorn University, Nakhon Pathom, Thailand.

Background: Carica papaya Linn leaves (CPLL) have traditionally been used to increase platelet
counts in dengue-associated thrombocytopenia. Given the immune-mediated mechanisms in both
dengue and immune thrombocytopenia (ITP), we hypothesized that CPLL might also benefit
patients with chronic ITP. This study aimed to evaluate the efficacy and safety of CPLL in enhancing
platelet counts in chronic ITP, potentially offering a novel alternative treatment option.

Methods: A randomized, double-blind, placebo-controlled pilot study was conducted on chronic
ITP patients aged 18 to 60 years, with platelet counts of 30,000-100,000/mm’ and no concomitant
therapy, to assess the direct effect of CPLL. Participants were randomly assigned to receive either
commercial CPLL (3 oral capsules of 400 mg each, 3 times daily) or a placebo for 14 days.
Follow-up visits were conducted on days 0, 14, 21, and 28 to evaluate treatment outcomes and
potential adverse events. The primary endpoint was defined as achieving a platelet count of >100,000/
mm® by day 28, while the secondary endpoint focused on evaluating the safety profile of CPLL.

Results: Twenty-four patients were enrolled, with 12 assigned to the CPLL group and 12 to the
placebo group. Baseline platelet counts did not significantly differ between the groups (CPLL: 61,000/
mm°vs. placebo: 69,000/mm?’; p=0.876). In the CPLL group, 58.33% of patients reached the primary
endpoint, while one patient (8.33%) in the placebo group achieved this outcome (p=0.027). By day
21, the median platelet count in the CPLL group was 90,000/mm° (IQR 85,500—116,500/mm3),
significantly exceeding the placebo group’s 66,500/mm° (IQR 58,500—73,000/mm>; p<0.001). By day
28, the CPLL group maintained a higher median count of 131,000/mm° (IQR 93,500—145,500/mm°)
compared to 63,500/mm° (IQR 56,500—73,500/mm°) in the placebo group (p<0.001). The analysis
of platelet counts over time showed significantly higher platelet count in the CPLL group compared
to the placebo group (p<0.001). No adverse serious events or rescue therapies were reported.

Conclusion: CPLL demonstrated promising efficacy, safety, and tolerability in increasing platelet
counts in patients with chronic ITP. Larger studies with extended follow-up periods are needed to

assess the durability of the response. (Thai Clinical Trials Registry Number, TCTR20250112010)

Keywords: Carica papaya Linn leaves, Chronic immune thrombocytopenia, Median platelet count
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Vitamin D deciency negatively affects responses
in chronic myeloid leukemia patients treated with
tyrosine kinase inhibitors

Vitida Chuengviroj, Piangrawee Niprapan, Teerachat Punnachet, Nonthakorn Hantrakun,
Sasinee Hantrakool, Thanawat Rattanathammethee, Chatree Chai-Adisaksopha,
Ekarat Rattarittamrong, Adisak Tantiworawit, Lalita Norasetthada, Pokpong Piriyakhuntorn

Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University,
Chiang Mai, Thailand

Chronic myeloid leukemia (CML) is a myeloproliferative neoplasm harboring the hallmark BCR::ABL1
fusion gene, which is targeted by tyrosine kinase inhibitors (TKIs). In addition to its role in calcium
homeostasis, vitamin D has immune-modulating effects. Several small studies have found lower
vitamin D levels in CML patients with inadequate responses to TKIs. However, the prevalence of

vitamin D deficiency and its impact on CML patients remain underexplored.

We conducted a cross-sectional study to evaluate the impact of vitamin D status on treatment
outcomes in CML patients from September 2023 to July 2024 at the Outpatient Hematology Clinic,
Faculty of Medicine, Chiang Mai University. Patients with chronic phase CML who had been
receiving any TKIs for at least 1 year post-diagnosis were eligible. The key exclusion criterion
was a history of receiving vitamin D supplements. Serum 25-hydroxyvitamin D [25(OH)D] levels
were measured at enrollment. Demographic data and response rates of CML were retrospectively
collected. Outcomes measured included the prevalence of vitamin D deficiency in CML patients
and the major molecular response (MMR) rate at any time between the normal and deficient
vitamin D groups. Vitamin D deficiency was defined as serum 25(OH)D below 20 ng/ml. TKI failure
was determined according to the European LeukemiaNet 2013 response criteria. Multivariable
logistic regression analysis was performed using factors with p-values less than 0.10 from univariable

analyses to assess the effect of vitamin D deficiency on the MMR rate.

A total of 124 chronic phase CML patients were enrolled. The prevalence of vitamin D deficiency
among CML patients was 16.1%. Age, sex, comorbidities, and the EUTOS long-term survival
(ELTS) score were not significantly different between the vitamin D-deficient and non-deficient
groups. The TKI failure rate was comparable between groups (25.0% vs 22.1%, p=0.778). The
distribution of TKls used was 74.4% imatinib, 19.0% nilotinib, and 6.6% dasatinib. The duration
of TKI treatment was similar between the deficient and non-deficient groups (mean+SD, 11.1+6.4
vs 11.31£5.5 years, p=0.904). CML patients with vitamin D deficiency had a lower rate of MMR at
any time compared to patients in the non-deficient group (75.0% vs 93.2%, p=0.018). Univariable
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analyses showed that lower age (odds ratio [OR], 0.96; 95% confidence interval [CI], 0.93-1.01;
p=0.080), history of TKI failure or intolerance (OR, 0.20; 95% CI, 0.05-0.70; p=0.012), and vitamin
D deficiency (OR, 0.21; 95% CI, 0.06-0.77; p=0.018) were associated with a lower rate of MMR.
Further multivariable analysis revealed that vitamin D deficiency and a history of TKI failure
or intolerance were significantly associated with a lower MMR rate (adjusted OR, 0.23; 95% ClI,
0.06-0.95; p=0.042 and AOR, 0.18; 95% CI, 0.05-0.68; p=0.012, respectively).

Notably, vitamin D deficiency was significantly associated with a lower MMR rate in CML patients
treated with TKls. Our findings suggest that deficient vitamin D levels could negatively affect molecular

responses in chronic phase CML patients.

Keywords: Chronical myeloid leukemia, Vitamin D deficiency
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Enhancing outcomes of childhood acute lymphoblastic
leukemia in workplace diversity in Thailand: Multicenter
study on behalf of the Thai Pediatric Oncology Group

Samart Pakakasama, on behalf of the Thai Pediatric Oncology Group

Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Mahidol University

The Thai Pediatric Oncology Group (ThaiPOG) has adapted treatment regimens from the Children's
Oncology Group (COG) to enhance outcomes for childhood acute lymphoblastic leukemia (ALL).
This study examined the risk factors and treatment results of pediatric ALL in Thailand. This multi-
center study included newly diagnosed children (<18 years) with ALL in 19 centers between January
1, 2015, and December 31, 2019. Most of the 1,157 patients (97.6%) were treated according to
ThaiPOG protocols. The genetic testing was performed in 71% of patients. The patients were classified
as standard (n = 539), high (n = 402), and very high (n = 130) risks. The 5-year event-free survival
(EFS) and overall survival (OS) rates were 75% (95% confidence intervals (Cl), 72%-77.8%) and
81.7% (95% ClI, 78.9%-84.1%), respectively. The 5-year EFS rates of the standard-, high-, and very
high-risk groups were 78.5% (95% Cl, 74.1%-82.3%), 73.6% (95% Cl, 68.5%-78%) (p = 0.761), and
65% (95% Cl, 55.1%-73.3%) (p = 0.001), respectively, and the 5-year OS rates were 86.9% (95% Cl,
883.1%-89.9%), 77.3% (95% Cl, 72.5%—81.4%) (p = 0.001), and 73.1% (95% Cl, 63.7%-80.4%) (p =
0.001), respectively. The independent risk factors for relapse and death were age >10 years, white
blood cells (WBCs) 250,000/mm3, M2 or M3 marrow status at the end of induction, and high-risk
group. The overall outcome of Thai pediatric ALL has improved after the implementation of new
modified COG treatment protocols. High-risk characteristics of ALL increased adverse outcome risk.

Keywords: Acute lymphoblastic leukemia, Pediatric, Multicenter study
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Real-world (RW) outcomes for brexucabtagene autoleucel
(Brexu-Cel)treatment in patients (Pts) with relapsed or
refractory B-cell acute lymphoblastic leukemia (R/R B-ALL)
by high-risk features and prior treatments: Updated evidence
from the CIBMTR® registry

Kitsada Wudhikarn', Evandro Bezerra®, Yang Yang®, Miguel-Angel Perales®, Nitin Jain®,

Usama Gergis®, Ahmed Aribi’, LaQuisa Hill’, Jessica T. Leonard®, Forat Lut’, Soyoung Kim",
Matthew Bye'®, Zhen-Huan Hu'"', Hai-Lin Wang'?, Zhong-Cheng Luo", Rubina Siddigi'*,

Rita Damico Khalid", Jessica Speiser’?, Marcelo C. Pasquini", Partow Kebriaei® and Lori Muffiy'

1Chulalongkorn University, Bangkok, Thailand;

®The Ohio State University, Columbus, OH;

*Thomas Jefferson University, Philadelphia, PA;

“Memorial Sloan Kettering Cancer Center, New York, NY;

*The University of Texas MD Anderson Cancer Center, Houston, TX;
6Department of Hematology and Hematopoietic Cell Transplantation, City of Hope, Duarte, CA;
7Baylor College of Medicine, Houston, TX;

*Oregon Health & Science University, Portland, OR;

®University of Kansas Health System, Kansas City, KS;

“Center for International Blood and Marrow Transplant Research, Milwaukee, WI;
"Kite Pharma, a Gilead Company, Santa Monica, CA;

1ZKite, a Gilead Company, Santa Monica, CA;

Stanford University, Stanford, CA

Introduction: Brexu-cel is an autologous anti-CD19 CAR T-cell therapy approved for adults with
R/R B-ALL and demonstrated a high completeremission (CR)/CR with incomplete hematologic
recovery (CRi) rate (74%) and median overall survival (OS; 25.6 mo; N=78) with >4 y follow-
up (FU) in ZUMA-3 (Oluwole et al. ASCO 2024). In a RW study of brexu-cel in pts with R/R B-ALL in
the CIBMTR registry (N=150; median FU6.1 mo), CR/CRi and 6-mo OS rates were both 79%, with
safety outcomes consistent with ZUMA-3 (Bezerra et al. ASH 2023). Here, we reportupdated RW
outcomes with longer FU and more pts with key subgroups described.

Methods: Adults with R/R B-ALL treated with commercial brexu-cel from 10/01/2021-12/26/2023
were included from the CIBMTR registry.Key subgroups, including prior treatments, lines of therapy
(LOT), pre-infusion MRD status, and high-risk features (e.g., aged =55 y, ECOG PS>2, >50%
pre-infusion bone marrow [BM] blasts, comorbidities, and poor cytogenetic risk score), were exa ined
in univariate andmultivariate analyses (MVA) for effectiveness and safety outcomes.

Results: A total of 242 pts were included (median FU 7.2 mo); median age 46.8 y (range 18.5-
84.3), 8% <26 vy, 35% =55y, 29% Hispanic, 8%ECOG PS =2, 81% had comorbidities (30% with
moderate/severe pulmonary symptoms at infusion, 10% with history of cardiac comorbidity,and 9%
with ongoing infection at infusion [despite a boxed warning in the US label instructing not to adminis
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ter brexu-cel to pts with activeinfection or inflammatory disorders]), and 11% had >50% pre-infusion
BM blasts (70% had <5%). Pts were heavily pretreated, with median 3prior LOT (interquartile range
[IQR], 2-4; 62% blinatumomab [blina]; 44% inotuzumab ozogamicin [InQ]) and 32% had prior allo-
geneic stem celltransplantation (alloSCT; median 25 mo alloSCT to infusion). Pre-infusion CR/CRi
rate was 39% (24% MRD negative). Median vein-to-veintime was 32 d (IQR, 27-42) and 50% had
bridging therapy. CR/CRIi rate (95% ClI) in evaluable pts (n=239) after brexu-cel was 80% (75-85;
68% [60-76] for 145 pts not in CR/CRIi pre-infusion). Estimated6-mo rates (95% CI; n) of duration
of remission (DOR), relapse-free survival (RFS), and OS were 67% (58-74; 192; 66% [51-77] in 99
pts not inCR/CRIi pre-infusion), 55% (48-62; 242), and 80% (74-84; 242). Of responders, 29% had
subsequent alloSCT (median time to alloSCT, 107.5 d[IQR, 84-157]). In MVA, prior blina, InO, and
LOT had no significant effectiveness associations. Prior alloSCT was associated with improvedDOR
(hazard ratio [HR], 0.22 [95% ClI, 0.10-0.49]) and RFS (HR, 0.62 [95% CI, 0.40-0.96]). Ongoing
infection at infusion was associated withworse CR/CRi (odds ratio [OR], 0.31 [95% CI, 0.10-0.91]),
RFS (HR, 1.80 [95% ClI, 1.02-3.19]) and OS (HR, 2.67 [95% ClI, 1.40-5.10]). There wasincreased
risk of relapse/death for pts not in CR/CRi pre-infusion (HR, 2.08 [95% CI, 1.25-3.45]) vs pts with
CR/CRIi pre-infusion who wereMRD negative. Rates of any Grade (Gr) cytokine release syndrome
(CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS) at 100-d FUwere 81%
(18% Gr 23) and 46% (24% Gr >3). Day 30 prolonged thrombocytopenia and neutropenia rates
(n=224) were 30% and 34%.Cumulative incidence of infection at 3 mo since infusion was 40%. In
MVA, pts with prior alloSCT had higher risk of Gr =3 ICANS (OR, 2.25[95% CI, 1.18-4.27]). Pts with
>50% pre-infusion BM blasts had higher risk (OR [95% CI]) of Gr >3 CRS (6.39 [2.10-19.47]) and
infection (2.14[1.13-4.05]). Other increased risks (OR) included primary refractory disease with any
Gr (8.81) and Gr >3 (3.34) CRS; cardiac comorbidity withGr >3 CRS (3.12); aged =55 y with any Gr
ICANS (4.11); poor cytogenetics with any Gr (1.93) and Gr >3 (2.58) ICANS; moderate/severepul-
monary symptoms at infusion with Gr >3 ICANS (2.35); not in CR/CRIi pre-infusion with prolonged
neutropenia (3.78); and 12-24 mo fromdiagnosis to infusion with prolonged neutropenia (3.32 vs <12
mo) and thrombocytopenia (3.99). Cumulative incidence of non-relapsemortality at 6 mo was 4%.

Conclusions: In the RW, brexu-cel demonstrated high effectiveness and a safety profile consistent
with ZUMA-3 in a broader R/R B-ALL ptpopulation than ZUMA-3. Effectiveness was consistent
across prior treatments and most high-risk features. Age was not detrimental to safety while some
high-risk features, like >50% pre-infusion BM blasts, may require closer monitoring for safety risks.

Keywords: Lymphoid Leukemias, ALL, Adult, Chimeric Antigen Receptor (CAR)-T Cell Therapies,
Diseases, Real-world evidence, Treatment Considerations, Biological therapies, Lymphoid Malignancies,
Study Population, Human
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Outcome of pediatric acute lymphoblastic leukemia using Thai
Pediatric Oncology Group protocols: Single institute experience

Nawachai Lertvivatpong, Piya Rujkijyanont, Chanchai Traivaree, Chalinee Monsereenusorn

Division of Hematology-Oncology, Department of Pediatrics, Phramongkutklao Hospital and College of Medicine,
Bangkok, Thailand.
Email: n.lertvivatpong@gmail.com

Background: Acute lymphoblastic leukemia (ALL) is the most common childhood malignancy. Risk
stratified-based Thai Pediatric Oncology Group (ThaiPOG) treatment protocols were used for Thai
children with ALL since 2014. Treatment outcomes and prognostic factors were retrospectively

described as a single institute experience.

Materials and methods: Pediatric patients with ALL treated with ThaiPOG-ALL protocolsat Phramong-
kutklao Hospital between 2014 and 2019 were retrospectively reviewed.

Results: In all, 50 patients with a median age of 9.64 (range, 0.34-19.81) years were studied. The most
common immunophenotype was pre-B cell ALL (n=42, 84%). The 5-year overall survival (OS) and
event-free survival (EFS) were 80% and 76%, respectively. The major mortality cause was treatment
-related infections (n=7, 14%). Factor associated with survival (p = 0.006) and relapse outcomes

(p < 0.001) was unfavorable cytogenetics.

Conclusions: The outcomes of pediatric ALL in Thailand were desirable compared to those of developed
countries. Cytogenetic tests were mandatory even resource-limited setting in order to stratify the disease
status and designate the treatment protocol accordingly. The main treatment-related mortality resulted

from infectious complications
Keywords: Pediatric acute lymphoblastic leukemia, survival, cytogenetics, infection, Thailan
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Infectious complications in Philadelphia negative adolescent
and young adult (AYA) acute lymphoblastic leukemia (ALL)
patients in the era of pediatric-inspired regimen

Phoutthasin Vongngakesone, Piangrawee Niprapan, Sirichai Srichairatanakool, Nonthakorn Hantrakun,

Teerachat Punnachet, Sasinee Hantrakool, Pokpong Piriyakhuntorn, Chatree Chai-Adisaksopha,
Ekarat Rattarittamrong, Adisak Tantiworawit, Lalita Norasetthada, Thanawat Rattanathammethee

Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Introduction: While pediatric acute lymphoblastic leukemia (ALL) has cure rates over 90%, adult
ALL has a 3-year survival rate of 40-50%. Adolescents and young adults (AYAs) face unique
challenges due to their age and highrisk disease features. Pediatric-inspired regimens have improved
outcomes, but treatment-related toxicities and infections persist as major concerns.

Methods: We conducted a retrospective analysis of AYA-ALL patients treated at Chiang Mai University
Hospital from January 2007 to December 2023. Patients were classified to pediatric-inspired (TPOG)
and adult regimens (Hyper-CVAD or GMALL) group. Data on demographics, infection rates, and
patient outcomes were analyzed, including multivariate logistic regression for infection risk factors.

Results: Among 94 AYA-ALL patients, 62.8% were male, with a median age of 22.9 years; B-ALL
was the most common subtype (58.8%). Of these, 56.4% received TPOG regimen, and 43.6%
received adult regimens. Relapse/refractory disease occurred in 55.3%, more frequently in the adult
regimen (68.3%) than in TPOG (45.3%), p = 0.02. Infectious complications were seen in 79.8%
of patients, with clinically documented infection (CDI) in 61.7% and microbiologically documented
infection (MDI) in 55.3%. The adult regimen had higher overall infectious complications (90.2% vs.
71.7%,p =0.03) and CDI (73.4% vs. 52.8%, p = 0.04). Infection rates peaked during induction (47.8%)
and consolidation (51.8%), with significant differences during consolidation phase, 18 (40.9%) vs.
24(64.9%) patients, p = 0.03. MDI was most frequent in the TPOG group during the induction phase
(19 (79%) vs 5(21%) episodes, p = 0.01), while CDI was more common in the adult regimen group
during the consolidation phase (43(69%) vs 19(30%) episodes, p = 0.001). Gram-negative bacteria
were the most common pathogens (85%), including E. coli (27%) and Salmonella (21%). Fungal
infections were reported in 19.1%, more common in the TPOG group (26.4% vs. 9.8%, p = 0.04).

Conclusion: AYA-ALL patients face a high risk of infectious complications, with adult regimen treatment
associated with greater incidence compared to pediatric-inspired regimens. Fungal infections were
notably prevalent, especially in the TPOG group (19.1%). Despite improved survival rates with
pediatric-inspired regimens, addressing treatment-related toxicities and managing infection risk
isvital to enhance patient care.

Keywords: Acute lymphoblastic leukemia, Adolescents and young adults, Infectious complications
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Successful management of acute promyelocytic leukemia in
the third trimester of pregnancy: A landmark case from
Thailand and review of literature

Sirichai Puttirangsan', B Prasertkanchana', Natnipa Parapob?,
Sirichai Srichairattanakool‘, Thanawat Rattanathammethee'

'Division of Hematology, Department of Medicine, Faculty of Medicine, Chiang Mai University,
Maharaj Nakorn Chiang Mai Hospital, Chiangmai, Thailand

®Division of Maternal-fetal-medicine, Department of Obstetrics and Gynaelogy, Faculty of Medicine,
Chiang Mai University, Maharaj Nakorn Chiang Mai Hospital, Chiang Mai, Thailand

Acute promyelocyte leukemia (APL) during pregnancy is an exceptionally rare occurrence with high
maternal and fetal mortality rate, requiring a highly tailored approach to therapy. We report a case
of a patient diagnosed with acute promyelocytic leukemia (APL) during the third trimester of preg-
nancy, who initially presented with spontaneous ecchymoses. Treatment was initiated with all-trans
retinoic acid (ATRA) and a modified dose of idarubicin, leading to rapid correction of coagulopathy
and complete remission of APL. The patient subsequently underwent induced labor, resulting in an
uncomplicated vaginal delivery without significant hemorrhage and no evidence of embryopathy in
the neonate. To date, no published reports of successful deliveries in patients with APL have been
documented in Thailand. This report highlighted the multidisciplinary approach involving obstetricians,

hematologists, and neonatologists ensured maternal survival and optimal neonatal outcome.

Keywords: 1. Acute promyelocytic leukemia 2. Pregnancy
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A comparison of treatment outcomes bhetween cyclosporin
and chemotherapy in subcutaneous panniculitis-like t-cell
lymphoma (SPTCL): Report from the nationwide multi-center
Thai Lymphoma Study Group

Thitirat Tirachotikul', Udomsak Bunworasate', Chantana Polprasert1, 2, Thanawat Rattanathammethee3,
Nisa Makruasi‘, Anothai Chintabanyat’, Jakrawadee Julamanee®, Archrob Khuhapinant’,

Suporn Chuncharunee®, Nongluck Kanitsap®, Somchai Wongkhantee'®, Kanchana Chansung'",

Juthatip Chaloemwong'?, Pannee Praditsuktavorn'®, Kannadit Prayongratana'®, Tanin Intragumtorncha’

"Division of Hematology, Department of Medicine, Faculty of Medicine, Chulalongkorn University and
King Chulalongkorn Memorial Hospital, Bangkok, Thailand,
®Center of excellence in Translational Hematology, Chulalongkorn University, Bangkok, Thailand,
®Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University,
Chiang Mai, Thailand,
4Departme-nt of Internal Medicine, Faculty of Medicine, Srinakharinwirot University, Ongkharak,
Nakhon Nayok, Thailand,
®Division of Hematology, Department of Medicine, Faculty of Medicine, Navamindradhiraj
University, Bangkok, Thailand,
®Faculty of Medicine, Navamindradhiraj University, Prince of Songkla University, Songkhla, Thailand, 7Division of Hematology,
Department of Internal Medicine, Faculty of Medicine, Siriraj Hospital,
Mahidol University, Bangkok, Thailand,
®Division of Hematology, Department of Medicine, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand,
°Division of Hematology,Department of Internal Medicine, Faculty of Medicine, Thammasat University, Pathumthani, Thailand,
10Department of Internal Medicine, Khonkaen Regional Hospital, Khon Kaen, Thailand,
1'Department of Internal Medicine, Faculty of Medicine, Naresuan University, Phitsanulok, Thailand, 12Medical Education
Center, Nakornping Hospital, University of Phayao, Phayao, Thailand, 13Department of Internal Medicine, Chulabhorn
Hospital, HRH Princess Chulabhorn College of Medical Science, Chulabhorn Royal Academy, Bangkok, Thailand,
“Department of Internal Medicine, Phramongkutklao Hospital and College of
Medicine, Bangkok, Thailand

Background: Subcutaneous panniculitis-like T-cell lymphoma (SPTCL) is a rare subtype of T-cell
lymphomas, with characteristic feature of subcutaneous nodules associated with hemophagocytic
lymphohistiocytosis. Depending on physician’s preference, treatment options of SPTCL are mainly
chemotherapy (CMT) and/or immunosuppressive agents. Chemotherapy usually yields a rapid
clinical response, but side effects, especially infections, are frequently observed, while immuno-
suppressive agents are associated with less complications, but disease response is slower. However,
outcomes between the 2 treatment remedies have not been compared.

Aims: The primary aim of this study was to compare complete remission (CR) rate between SPTCL
patients receiving cyclosporin (CSA)-based regimen (CSA +/- steroid) and CMT. The secondary
aim was to compare the 5-year overall survival (OS) and 5-year progression free survival (PFS).
Additionally, the study also evaluated factors potentially affecting rates of CR, OS and PFS.
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Methods: Clinical data of newly diagnosed patients with SPTCL between 2007-2023 based on
the Thai Lymphoma Study Group Registry were analyzed. Some patients who did not achieve objective
response or had relapse or PD were switch to receive CSP, however the outcomes were analyzed
as the CMT arm. Kaplan-Meier curves were used to compare long-term OS, PFS. Multivariable Cox
regression was computed for significant prognostic factors.

Results: There were 93 patients; 45 cases received CSA-based regimen and 48 cases received
CMT. The median age was 33 (range, 13-81) years with 63 female patients (67.7%). There were
more patients with limited stage at skin in the CSA group (63.8% vs 36.2%, p=0.003), while patients
with hepato- and/or splenomegaly were more frequent in CMT group (56.2% vs 24.5%; p=0.002).
Eighty-five percent of the cases had elevated serum LDH. HLH was present in 25% of cases. Ger-
mline HAVCR2 mutations were detected in 26/33 (78.8%) cases which were not associated with
HLH. Germline HAVCR2 mutations detected were: homozygous Y82C (80.5%), heterozygous Y82C
(11.5%), compound heterozygous Y82C and T101I (4%) and compound heterozygous Y82C and
R89S (4%). The latter variant has not been reported before. The CR rate was significantly higher in
patients treated with CSA (87% vs 58.3%; odds ratio, 6.5 [95%Cl, 2.7-15.3]; p=0.002). At a median
follow-up of 87.8 months (range 0-185), the 5-year OS (98%vs. 87%, p=0.19) and PFS (72.4% vs.
69.2%, p=0.19) favored patients treated with CSA, albeit not statistically significant (as shown in
Figure). Patients treated with CSA also had less PD after the treatment than the CMT group (4.4%
vs. 25%, p=0.006). Neither age, gender, clinical presentations, B symptoms, serum LDH levels and

germline HAVCR2 mutation status were significantly associated with rates of CR, 5-year OS and PFS.
Summary/Conclusion: Compare to CMT, CSA-based regimens result in a better CR rate for patients
with SPTCL. Based on our study, CSA-based regimens are the preferred first-line treatment remedy

for patients newly diagnosed with SPTCL especially in patients with limited cutaneous involvement.

Keywords: Lymphoma, Subcutaneous, T cell lymphoma, Cyclosporin A
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Figure: (A) 5 years overall survival, OS (B) 5 years progression free survival, PFS
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Treatment outcomes of pediatric hemophagocytic
lymphohistiocytosis at Siriraj Hospital in Thailand

Wariya Terawitsarut, Bunchoo Pongtanakul

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

Background: Hemophagocytic lymphohistiocytosis (HLH) is a severe systemic inflammation caused

by uncontrolled activation of immune response. This condition has high mortality rate.

Aims: To study the outcomes of treatment in pediatric HLH and to analyze factors correlated with

outcomes.

Methods: Between January 2007 to December 2022, A retrospective study reviewed data from the
medical records of the patients age from 28 days to 18 years who were diagnosed with HLH at Siriraj
Hospital, Mahidol University in Bangkok, Thailand. All patients were diagnosed with HLH-2004 criteria
and treated with modified HLH 2004 protocol. Familial hemophagocytic lymphohistiocytosis and

macrophage activation syndrome were excluded.

Results: Fifty-seven patients were analyzed. 47 patients (82.5%) had infection-associated hemo-
phagocytic syndrome (IAHS). The 1-year overall survival rate was 47.4%. Mortality rate between
IAHS and malignant associated HLH were no statistically significant (p-value 0.779). Multivariate
logistic regression analysis showed that platelet count <20,000/mm’ (hazard ratio [HR] 2.96, 95%
Cl: 1.12-7.46; p-value 0.021) and high serum ferritin (>10,000 ng/dL) (HR 2.30, 95% CI: 1.10-4.79;
p-value 0.025) were associated with increased mortality rate.

Conclusion: The mortality rate of pediatric patients with HLH was high. Thrombocytopenia less than
20,000/mm® and high serum ferritin more than 10,000 ng/dL are prognostic factors that associated
with higher mortality rate in HLH.
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Clinical utility of a functional precision oncology for
relapsed/refractory hematologic malignancy

Ployploen Phikulsod, Noppadol Siritanaratkul, Archrob Khuhapinant.

Division of Hematology, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand

Background: The prognosis for patients with relapsed and refractory hematologic malignancy is
usually dismal especially when all treatments options have been exhausted. Functional precision
medicine in hematologic malignancies uses cutting-edge technologies goes beyond genetic
profiling and personalize treatment by profiling drug responses on cancer cells. Cytotoxicity
of cells cultured directly with anticancer drugs demonstrate a profile that may guide effective
treatment options. Recent trials have shown the clinical utility of this method for guiding therapy in
aggressive hematologic cancers with improvements in progression-free survival and exceptional
responses observed in some cases. This dual approach of functional and genetic profiling offers
new hope in tailoring effective treatments for patients with resistant or relapsed malignancies.

Methods: Fresh specimens either blood, bone marrow or lymph node were taken and underwent
ex-vivo testing using a matrix of drugs with reported efficacy against each of their cancer type
to identify effective single-drug and combination salvage treatments. The Optim.AI® uses experi-
mentally-derived phenotypic results from less than 200 efficiently designed test combinations and
small data Al to expand to over 530,000 predicted phenotypic outcomes and rank all possible
treatments within a 12-drug panel. Choices of treatments were according to physician discretion.

Results: Among five cases of relapsed and refractory hematologic malignancies included were 1 acute
myeloid leukemia in the elderly, 1 relapsed multiple myeloma, 1 refractory peripheral T cell lymphoma,
1 relapsed mantle cell lymphoma and 1 relapsed mast cell leukemia. All specimens have good viability
after delivered to an oversea laboratory and passed all quality control. Drug combination scores were
generated with a median turn around time of 7 days. Three out of five patients were treated using Optim.
Al° guided therapy. Two of them have on-going responses. One patient died before receiving any therapy.

Conclusions: This study shows that the identification of patient-specific drug combinations through
Op’[im.AI® test is feasible for relapsed/refractory hematologic malignancies within a clinically applicable
time frame. This platform may be useful to guide a treatment strategy in salvaging this group of
patients where outcomes are dismal with no standards of care. The predictive value should be
further validated in a larger cohort.

Keywords: Precision medicine, Leukemia, Lymphoma
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Severe bacterial infection in thalassemia patients: Prevalence,
predisposing factors, causative organism and outcome

Ruttanaporn Taya’, Adisak Tantiworawit2, Harit Thongwitokomarn3

1Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Thailand
®Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Thailand
®Division of Infectious Disease, Department of Internal medicine, Faculty of Medicine, Chiang Mai University, Thailand

Introduction: Thalassemia is one of the most common genetic disorders globally. Currently, bacterial

infections are a leading cause of death in patients with thalassemia.

Method: This retrospective cohort study reviewed data from the Thalassemia database of the Divi-
sion of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University
from September 2013 to September 2023. Thalassemia patients aged > 15 years were included.
Baseline characteristics were analyzed to identify risk factors of severe bacterial infection
using multivariate logistic regression. Severe bacterial infections were defined as a community-
acquired bacterial infection involving a major organ, requiring parenteral antibiotics and/or surgical
intervention, and associated with a National Early Warning Score (NEWS) > 4. Data on causative

organisms, sites of infection, and outcomes were also collected

Result: A total of 208 patients were enrolled in this study with a mean age of 45.34 + 16.05
years and a predominantly female (62.02%), transfusion-dependent (56.73%), those who had
undergone previous splenectomy (36.06%). Severe bacterial infections were identified in 43 out of
208 thalassemia patients (20.7%). Primary bacteremia was the most common infection syndrome
(28%), with Escherichia coli and Klebsiella pneumoniae identified in 20% of cases. The mortality
rate was 9.3% due to infections. Significant risk factors for severe bacterial infection were hematocrit
< 21% (OR = 3.35; 95% CI: 1.30-8.61, p = 0.012), splenectomy > 10 years (OR = 3.82; 95% Cl:
1.02-14.35, p = 0.047), diabetes mellitus (OR = 6.28; 95% CI: 1.31-30.09, p = 0.021), and iron
overload with liver hemochromatosis (OR = 3.13; 95% Cl: 1.07-9.16, p = 0.037).

Conclusion: Severe bacterial infections affected 20.7% of thalassemia patients in this cohort, with
Escherichia coli and Klebsiella pneumoniae being the most common pathogens, typically presenting
as bacteremia. The mortality rate was 9.3%. Major risk factors included severe anemia, prolonged

splenectomy, diabetes mellitus, and iron overload with liver hemochromatosis.

Keywords: Severe bacterial infection, Liver hemochromatosis
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Efcacy and safety of hydroxyurea and
thalidomide therapy in ﬁ-thalassemia patients

Phatsorn Choksomnuk, Suporn Chuncharunee, Pimjai Niparuck,

Pichika Chantrathammachart, Kochawan Boonyawat

Division of Hematology, Department of Medicine, Ramathibodi Hospital, Mahidol University

Background: Beta thalassemia is the most common inherited disorder in Thailand. Treatment
with regular red cell transfusion and iron chelation are standard practice. Combination therapy with
hydroxyurea (HU) and thalidomide has been reported to be effective as a hemoglobin F induction,
resulting in increased hemoglobin levels and reduction in transfusion requirements in beta-thalassemia.

Method: A retrospective study was conducted at Ramathibodi Hospital from January 2023 to
November 2024. Patients treated with HU and thalidomide in transfusion-dependent thalassemia (TDT)
and non-transfusion-dependent thalassemia (NTDT) patients were included. Medical records were
reviewed. Laboratory data and transfusion history were recorded. Good responders were defined as
patients who had an increase of hemoglobin (Hb) 2 g/dL or more or a reduction of 50% or more in
transfusion frequency. Nonresponders were described as having unchanged hemoglobin levels or
no transfusion frequency reduction. Patients who did not meet the above criteria were categorized
as responders.

Results: A total of 50 patients were included, with majority of patients are beta-thalassemia/
hemoglobin E (94%). The median age was 35 (21-75 years), 62% were female, and all female
patients were advised to have contraception. Forty-five patients are TDT. Twenty-three (46%)
patients were splenectomized. Most patients required regular red cell transfusion, 2 units every 8
weeks. All patients received HU 500 mg/day 5 days/week, thalidomide 100 mg/day, and aspirin 81
mg/day. Average increased hemoglobin level is 3.42 g/dL (mean baseline Hb 6.31 g/dL, mean Hb
post-treatment 9.73 g/dL), and 70% of TDT patients become transfusion-independent. Forty-one
(82%) participants were good responders, 6 (12%) were responders, and 3 (6%) were nonresponders.
Most Hb responses were observed within 2 months. All responders continued to receive treatment;
only nonresponders were off treatment. Increases in Hb F levels were observed in all responders,
with an increase in mean Hb F of 2.14 g/dL to 6.13 g/dL. Three events of grade 3 neutropenia were
observed and managed with interrupted and reduced hydroxyurea. No thrombosis was observed.

Conclusions:  Combination therapy showed promising outcomes and may apply to the Thai population
to reduce the transfusion burden in the blood supply shortage era.

Keywords: hydroxyurea, thalidomide, Bthalassemia
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Phenytoin-induced pure red cell aplasia:
Rare and challenging diagnosis

Isarapong Rattana

Division of Hematology, Department of Internal medicine, Maharaj Nakhon Si Thammarat Hospital

Background: Pure Red Cell Aplasia (PRCA) is a rare hematologic disorder characterized by severe
normocytic, normochromic anemia and reticulocytopenia, while other blood cell lineages remain

unaffected. Drug-induced PRCA is uncommon, with phenytoin being a rarely reported cause.

Objective: To describe a case of phenytoin-induced PRCA in a hospitalized patient and highlight
the importance of timely diagnosis and management.

Methods: A review was conducted of the clinical course, laboratory findings, and treatment outcomes
of a 72-year-old male admitted following a traumatic brain injury, who developed severe anemia
during hospitalization. Comprehensive investigations, including bone marrow examination and

exclusion of other causes, were performed.

Results: The patient, with a history of type 2 diabetes mellitus, hypertension, and dyslipidemia,
received phenytoin for seizure prophylaxis post-decompressive craniectomy. Four weeks later, he
developed severe anemia (hemoglobin: 6.6 g/dL) with marked reticulocytopenia (reticulocyte count:
0.3%, absolute 8,760/mcL). Bone marrow analysis showed normocellular marrow with significantly
decreased erythroid precursors (4% of total nucleated cells) and preserved granulopoiesis and
megakaryocytopoiesis. Extensive workup excluded infections, malignancies, and other etiologies,
implicating phenytoin as the likely cause. Phenytoin was discontinued, and supportive care was
provided, including blood transfusions. Hematologic recovery was evident within one week, with
hemoglobin levels increasing to 9.8 g/dL by day 11 and 10.3 g/dL by one month. Reticulocyte
count also improved to 4.6% by day 11.

Conclusion: Phenytoin-induced PRCA is a rare but reversible condition. Early recognition and
discontinuation of the offending drug, along with supportive care, are crucial for favorable outcomes.
This case emphasizes the importance of thorough clinical and medication reviews in hospitalized

patients presenting with unexplained anemia and reticulocytopenia.

Keywords: Pure red cell aplasia, reticulocytopenia, Phenytoin
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Survey on the knowledge about threshold for platelet
transfusion of hematologists and hematology trainees
in Siriraj Hospital

Pavarit Arayasukawat', Parichart Permpikul’, Theera Ruchutrakool’,

Kleebsabai Sanpakit’, Janejira Kittivorapart',

1Departmen'{ of Transfusion Medicine, Siriraj Hospital, Mahidol University, Thailand
2Departmen'{ of Medicine Medicine, Siriraj Hospital, Mahidol University, Thailand
3Departmen'{ of Pediatrics, Siriraj Hospital, Mahidol University, Thailand

Introduction: The demand for platelet products often exceeds the available supply, underscoring
the need for efficient platelet transfusion practices. Achieving this requires a solid understanding,
appropriate attitudes, and effective practices among healthcare providers. This study aimed to assess

the knowledge, attitudes, and practices of hematologists and hematology trainees at Siriraj Hospital.

Methods: Two evaluation methods were employed: first, a structured questionnaire was used to survey
hematologists' knowledge and attitudes regarding platelet transfusions. Second, medical records of
patients who received platelet transfusions between May 1, 2023, and April 30, 2024 were reviewed to
evaluate the real-world practices. The chart review included a sample size of 350 admission records.

Results: Of the physicians surveyed, 14/16 (82.35%) achieved good knowledge scores, and 15/16
(88.24%) demonstrated good attitude scores. Reasonable platelet transfusions comprised 917 out
of 1231 events (74.49%). Bleeding episodes within 3 days of platelet transfusion occurred in 3 out
of 1232 events (0.24%) in the prophylactic group and 84 out of 173 (48.55%) in the therapeutic
group. Platelet alloimmunization was observed in 176 out of 1231 incidents (14.30%) in the prophylactic
group and 30 out of 173 (17.34%) in the therapeutic group.

Conclusion: Our findings revealed the excellent knowledge, attitudes, and practices regarding
platelet transfusions within the hematology department at Siriraj Hospital. The positive outcomes,
demonstrated by the low incidence of post-transfusion bleeding events and the limited occurrence
of platelet alloimmunization, emphasize the effectiveness of current practices. Sustaining these practices

remains essential.

Keywords: Lymphoma, Subcutaneous, T cell ymphoma, Cyclosporin A knowledge, attitude, practices,

platelet, transfusions
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D-dimer levels in provoked and unprovoked venous
thromboembolism in children in Chiang Mai University Hospital

Parichat Arayapitaya, Rungrote Natesirinilkul

Department of Pediatrics, Faculty of Medicine, Chiang Mai University

Background: Venous thromboembolism (VTE) in children has increased over the decades. Unlike
adults with VTE, most children are provoked VTE with identifiable risk factors. Moreover, D-dimer
levels are crucial for diagnosing VTE and predicting recurrence risk based on adult studies. However,
the D-dimer thresholds for predicting outcomes in children remain unclear. This study aimed to
compare initial D-dimer levels between provoked and unprovoked VTE in children, by adult cutoff

levels, and to determine the cutoff level or predicting VTE outcomes in children.

Methods: This single-center, retrospective cohort study reviewed charts of patients under 21
years diagnosed with VTE at Chiang Mai University Hospital from January 1, 2010, to June 30,
2023. Data collection included clinical manifestations, D-dimer levels at diagnosis, and imaging
results. D-dimer levels were compared between provoked and unprovoked groups. The outcome
of clot resolution was assessed by follow-up imaging. D-dimer levels were dichotomized into two

groups based on adult cutoff level >1,500 ng/ml to identified their association with VTE outcomes.

Results: Forty-five children with imaging-confirmed VTE were enrolled, of whom 38 (84.4%)
had provoked VTE. Thrombosis location did not differ significantly in both provoked and unpro-
voked groups while deep vein thrombosis (DVT) were the most common site (57.1% and 57.9%
in unprovoked and provoked groups, respectively). Clot progression, defined as new DVT or
pulmonary embolism (PE), was significantly pronounced in the unprovoked group (50%).
D-dimer levels did not differ significantly between provoked and unprovoked groups. In the provoked
group, diagnostic D-dimer levels were significantly associated with both clot progression and
post-thrombotic events (AUC 0.96, 95% CI1 0.89-1.00 and AUC 0.77, 95% CI 0.60-0.95, respectively).

However, D-dimer was an unreliable marker for predicting clot resolution in children.

Conclusion: D-dimer level was not able to distinguish between provoked and unprovoked VTE in
children.However, initial D-dimerlevels may be useful for predicting clot progression and post-thrombotic
complications in provoked VTE. Future study in larger population is necessary to evaluate the
association between D-dimer levels at diagnosis and at treatment completion and VTE outcomes
in pediatric population.

Keywords: D-dimer, Venous thromboembolism, Children
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Heavy menstrual bleeding in female adelescents
at Chiang Mai University Hospital

Phaksaran Wanginn, Puncharat Khiadsang, Kittanat Phatphoomvong,

Kunanon Chaimongkol, Rungrote Natesirinilkul

Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Background: heavy menstrual bleeding (HMB) is a significant bleeding issue commonly found in
female adolescents leading to iron deficiency requiring iron treatment, hormonal therapy, blood
transfusion and even hospitalization. However, the causes of HMB in this population is various
and the investigations and the management in Thailand are depending on the first health care
professionals (HCPs) expose to the patients. This study aimed to find the causes of HMB
and the management of this condition on Chiang Mai University Hospital.

Methods: a retrospective observational cohort chart review was performed. The data collection
included age at first visit and age of menarche, the investigations, the diagnosis for the cause of
HMB, laboratory tests and pelvic ultrasound and the management patients received. The data were
descriptively analyzed and statistic significant was accepted when p<0.05.

Results: total 98 females with mean age+standard deviation (SD) at 16.1+2.9 years were enrolled.
Mean age+SD at the first HMB was 15.8+2.9 years while the mean age+SD of menarche was 11.9+1.4
years. Pediatrics and Gynecology clinics were the first two common clinics these patients (41.8%
and 36.7%, respectively). Mean pictorial blood loss assessment chart (PBAC)+SD was 205.8+152.4
evaluated in 30 patients (30.6%). Complete blood count (CBC), coagulation tests and ferritin were
the three common investigations in patients with HMB (90.8%, 60.2% and 59.2%, respectively) while
pelvic ultrasound was done in 40 patients with normal finding in most patients. Anovulation was the
most common cause of HMB (45.9%) while bleeding disorders were found in 8 patients (8%). Iron
deficiency was diagnosed in 28 patients (28.6%,). Iron treatment was prescribed in 44 patients while
47 patients received hormonal therapies which were significantly prescribed in gynecology clinic
(p=0.003). Packed red cell was transfused in 7 patients. Hospitalization for HMB was required
in 3 patients (3.1%).

Conclusion: the most common cause of HMB in female adolescents in this study was anovulation.
however, the heterogeneity of investigations led to uncertain definite cause of HMB in some patients.
In addition, the guideline by multidisciplinary team should be developed and implemented to

harmonize the management of patients with HMB in this hospital.

Keywords: Heavy menstrual bleeding, Adolescents, Iron deficiency anemia
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Detection of MRD using IGH assay by NGS after second cycle
of chemotherapy in adult B-lymphoblastic leukemia predicts
poor clinical outcomes; Results from a multicenter study

Chantana Polprasert', Chantiya Chanswangphuwana1, Kitsada Wudhikarn',

Wasithep Limvorapitak’, Thanawat Rattanathammethee®, Thanakrit Piyajaroenkij’,
Sirorat Kobbuaklee', Adisak Tantiworawit®

'Division of Hematology, Department of Medicine, Chulalongkorn University
®Division of Hematology, Department of Medicine, Thammasat University

*Division of Hematology, Department of Medicine, Chiang Mai University

*Division of Hematology Department of Medicine, Ramathibodi Hospital, Mahidol University

Introduction: Measurable residual disease (MRD) after intensive chemotherapy is one of predictors of
poor outcomes in B-lymphoblastic leukemia (B-ALL). Therefore, MRD status has been integrated into
the treatment scheme to individualize treatment for patients with B-ALL. Next-generation sequencing
(NGS) detecting clonal rearrangement of immunoglobulin (Ig) gene has been an increasingly used
technique to determine MRD status. We aim to evaluate the role of MRD monitoring after intensive

chemotherapy in adult B-ALL patients using Ig sequencing and its correlation with treatment outcomes.

Methods: Newly diagnosed adult (age>15 years old) B-ALL patients from 4 university hospitals in
Thailand between 2019 to 2023 were included. DNA was extracted from bone marrow at the
diagnosis, after the first and second cycle of chemotherapy (MRD1 and MRD2) and examined using
NGS to analyze clonal rearrangement of Ig heavy chain (IGH).

Results: A total of 25 B-ALL patients were sequenced for clonality by IGH assay. IGH clonality
was demonstrated at diagnosis in 22 patients (88%) which were subsequently examined for IgH
MRD analysis. The median age at diagnosis was 30.5 years old (15-66), with 11/22 (50%) age older
than 30 years. Unfavorable karyotypes were observed in 8 patients including 6 cases (27%) with
Philadelphia chromosome-positive. There were 11 patients who received adult ALL protocol (adult
ALL and HyperCVAD regimen), while 11 patients received pediatric-inspired regimens. All patients
with Philadelphia chromosomes-positive ALL received imatinib concomitantly with chemotherapy. All
patients achieved morphological complete remission after the first and second cycle of chemotherapy.
Eighteen and 17 cases were evaluated for MRD1 and MRD2 by IGH sequencing, respectively. After a
median follow-up of 12 months (range, 2-61 months), 11/22 (50%) had disease relapse. Patients with
positive MRD by IGH sequencing after second cycle of chemotherapy were significantly correlated
with relapse disease (n=11) or notachieved complete remission (n=1) (p=0.01), while those with positive

MRD after first cycle of chemotherapy were not associated with relapse disease (p=0.43)
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Conclusions: Detection of IgH clonality after second cycle of chemotherapy correlates with inferior
survival in B-ALL. Therefore, those patients should be considered for subsequent treatments, such as

allogeneic stem cell transplantation or monoclonal antibody.

Keyword: Precursor B-lymphoblastic leukemia/lymphoma, Measurable residual disease, Next
generation sequencing
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Biopsy-free score for screening myelodysplastic syndrome
and related diseases in cytopenic patients

Sirilak Sutthinont"?, Sirorat Kobbuaklee®*, Thanawat Rattanathammethee®, Suporn Chuncharunee®,

Wiroj Jiamjarasrangsi', Ponlapat Rojnuckarin®*, Chantana Polprasert™ *

'Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University and King Chulalongkorn
Memorial Hospital, Bangkok, Thailand

*Division of Hematology, Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand

®Division of Hematology, Department of Medicine, Faculty of Medicine, Chulalongkorn University and King Chulalongkorn
Memorial Hospital, Bangkok, Thailand

“Center of excellence in Translational Hematology, Chulalongkorn University, Bangkok, Thailand

*Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand
*Department of Medicine, Faculty of Medicine, Mahidol University Ramathibodi hospital, Bangkok, Thailand

Introduction: Myelodysplastic syndromes (MDS) often present with cytopenia, requiring bone marrow
examsfordiagnosis, whichcanbesubjectiveandchallenging. Thisstudy aimedtodevelopa non-invasive
tool integrating clinical, laboratory, and genetic data to estimate MDS probability in Asian patients

with unexplained cytopenia.

Methods: Data were collected from three University hospitals in Thailand (2018-2023). Participants
wereadults withunexplainedcytopenia. NextGeneration Sequencing targeted a40-genemyeloid panel.

The predictive model was validated using bootstrapping.

Results: The study enrolled 285 participants, including 210 diagnosed with MDS (MDS: 144, MDS/
MPN: 32, AML-MR: 34) and 75 non-MDS controls. The MDS group exhibited more severe anemia
(Hb 8.7 vs. 10.2 g/dL; p<0.001) and lower neutrophil count (1.8 vs. 1.9x109/L; p=0.02) compared
to non-MDS. Higher red cell distribution width (RDW >15%) and >2 mutations were more com-
mon in MDS (75% vs. 44% and 46% vs. 2.7%; p<0.001). The most common gene mutations were
TET2 (42%), SRSF2 (35%), ASXL1 (32%), RUNX1 (25%) and DNMT3A (22%). A univariate anal-
ysis showed that Hb<10 g/dL, ANC<1x109/L, platelet<100x109/L, RDW>15%,>2 mutations, one
of six gene mutations (TET2, ASXL1, SRSF2, RUNX1, TP53, SF3B1), high-risk mutations (NRAS,
NPM1, IDH2, SETBP1, CEBPA, JAK2, IDH1, FLT3, KRAS), and other risk mutations (BCOR,
U2AF1, STAG2, ZRSR2, PTPN11) were significant predictors. The model containing 13 factors
demonstrated an ROC curve area of 0.86. At a probability score of >45%, sensitivity, specificity,
positive predictive value (PPV), and positive likelihood ratio (LR+) for MDS were 90.5%, 42.7%,
81.5%, and 1.6, respectively. A web-based calculator accessible (https://tsh.or.th/mds/calculator/).
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Conclusions: The biopsy-free score is a convenient MDS screening tool for Asian cytopenic pa
tients. Bone marrow biopsy may be deferred when the score is < 45% with appropriate follow-up.

Keywords: Myelodysplastic syndromes, Biopsy-free scoring system, Cytopenia, Genetic mutation,
NGS
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Outcome of hematopoietic stem cell transplantation in
pediatric patients with transfusion-dependent thalassemia
in Thailand

Kleebsabai Sanpakit', Kamala Laohverapanich’, Bunchoo Pongtanakul', Nattee Narkbunnam',

Chayamon Takpradit', Supanun Lauhasurayotin®, Thirachit Chotsampancharoen®, Piya Rujkijyanont’,
and Suradej Hongeng®

'Division of Hematology and Oncology, Department of Pediatrics, Faculty of Medicine Siriraj Hospital,

Mahidol University, Bangkok, Thailand
*Division of Hematology and Oncology, Department of Pediatrics, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University, Bangkok, Thailand
3In’regra’rive and Innovative Hematology/Oncology Research Unit, Department of Pediatrics, Faculty of Medicine,
Chulalongkorn University, Bangkok, Thailand
“Division of Hematology-Oncology, Department of Pediatrics, Faculty of Medicine,

Prince of Songkla University, Hat Yai, Thailand
*Division of Hematology/Oncology, Department of Pediatrics, Phramongkutklao Hospital and

Phramongkutklao College of Medicine, Bangkok, Thailand

Background: Hematopoieticstem-celltransplantation(HSCT)iscurrentlytheeffectivecurative treatment
for transfusion-dependent thalassemia (TDT). This study aimed to identify factors that influence
the outcome of HSCT for TDT.

Methods: A multicenter retrospective study was conducted on 266 HSCTs performed in 249 Thai TDT
patients from 1987-2016, with median follow-up time 102 months.

Results: Most patients had Hb E/ﬁ—TDT (75.9%) and the median age at HSCT was 6.9 years (range
1-19 years). HLA-matched related donors (MR) accounted for 71.8% of HSCTs, predominantly
using bone marrow stem cells (69.5%), myeloablative conditioning with busulfan (Bu)/
cyclophosphamide+antithymocyte globulin  (73%), and graft-versus-host disease (GVHD)
prophylaxis withmethotrexate/cyclosporine (77%). Since 2000, 32 high-risk patients (age >10 years with
hepatomegaly) received pre-HSCT immunosuppressive therapy and underwent reduced-toxicity
conditioning. Graft rejection occurred in 11.6%, and mortality was 9.0%, mainly due to gram-
negative septicemia. The 5-year overall survival (5-yr OS) and event-free survival (EFS) were
91.3 and 81.0%, respectively. Outcome of MR- versus (vs) matched unrelated (MU)-HSCT were
comparable (5-yr OS: 91.5 vs 88.0%; p=0.52 and EFS 82.0 vs 76.2%; p=0.45). Significant im-
provements were noted after 2000 with enhanced pre-HSCT regular transfusion and iron che-
lation, GVHD prophylaxis, and post-HSCT supportive care, and after 2009 with intravenous (V)
Bu replacing oral Bu. Comparing 3 periods of HSCT (P1: 1988-1999, P2: 2000-2009, P3: 2010-
2016), 5-yr OS and EFS improved significantly (OS: 89.4% vs 90.9% vs 93.0%; p=0.74; EFS:
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67.7% vs 82.9% vs 87.2%; p=0.01). HSCT at age <10 years resulted in significantly better 5-yr OS
(93.4% vs 84.8%; p=0.02) and EFS (82.3% vs 71.1%; p=0.04) in all cohort group. However, when
analyzing by the time of HSCT, this effect was significant only in P1. Multivariate analysis identified
pre-HSCT ferritin >2500 ng/mL as adversely affecting OS (HR 2.82; p=0.04) and EFS (HR 3.06;
p<0.01). Low CD34+ cell doses, BM and PB <3x106 and in CB <3x105 cells/kg, adversely impact-
ed EFS (HR 4.17; p=0.01) and oral Bu also negatively impacted OS (HR 2.86; p=0.02). Long-term

complications were affected in 22.7% of survivors with most common in endocrine dysfunctions.

Conclusions: MU-HSCT outcomes were comparable to MR-HSCT in TDT. Pre-HSCT iron overload
management, applying IV Bu in conditioning regimen, and adequate stem cell doses are recom-
mended. Improvement in pre-HSCT transfusion and iron chelation, conditioning regimens, GVHD
prophylaxis, and post-HSCT supportive care can mitigate risks associated with older age at HSCT.

Keywords: Hematopoietic stem cell transplantation, Transfusion-dependent thalassemia, Pediatric
patients
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The inuence of maternal diabetes on the cord blood iron
status at HRH Princess Maha Chakri Sirindhorn Medical Center

Panjarat Sowittayasakul, Runn Vanichnukhor, Saroot Kituncharoen

Faculty of Medicine Srinakharinwirot University

Background: Maternal gestational diabetes (GDM) can impact fetal iron status through various
mechanisms. Infants of diabetic mothers (IDMs) are at an increased risk for developing iron deficiency
(ID) and subsequent neurocognitive impairments. This study aimed to evaluate cord blood ferritin,
transferrin saturation (T sat), hemoglobin level and red cell indices inmaternal GDM.

Methods: This prospective case-control study was conducted at H.R.H. Maha Chakri Sirindhorn
Medical Center from May 2022 to November 2023. A total of 70 pregnant women were included in
the study. Among them, 30 infants were born to mothers without GDM, and 40 were IDMs. In the
group of IDMs, 4 mothers were treated with medical control, while 36 mothers were treated with diet

control. Cord blood ferritin, transferrin saturation, hemoglobin level, and red cell indices were measured.

Results: IDMs tended to have lower cord blood ferritin levels, with a mean of 233.138 pg/L vs.
290.88 lg/L, p-value of 0.063, in IDMs and infants born to mothers without GDM, respectively.
Interestingly, we reported that IDMs whose mothers were treated with medical control had lower
mean cord blood ferritin levels (179.50 lg/L) than the normal value. We found no significant
difference in T sat, hemoglobin level, or red cell indices between the 2 groups.

Conclusion: IDMs, especially IDMs whose mothers need to be treated with medical control, should
be closely monitored for ID anemia. Early diagnosis and treatment of this condition are crucial for

preventing neurocognitive complications and promoting optimal infant health outcomes.

Keywords: Maternal diabetes, Iron status, Cord blood
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Reticulocyte hemoglobin equivalent (RET-He) level in CKD
patients receiving ESA

Saranya Pongudom', Chonnipha Samanmit’, Apinya Wechpradit®

'Department of Internal Medicine, Udonthani Hospital
®Research Center, Udonthani Hospital
*Dialysis Unit, Udonthani Hospital

Background: Functional iron deficiency anemia (FIDA) is common in chronic kidney disease (CKD)
patients on dialysis receiving erythropoiesis-stimulating agents (ESAs). Reticulocyte hemoglobin
content (RET-He) is a promising biomarker for diagnosing FIDA and predicting responses to

intravenous (IV) iron therapy.

Objective: To determine the optimal RET-He threshold for diagnosing FIDA in CKD patients on

dialysis and predicting IV iron therapy response.

Materials and Methods: A prospective study was conducted with 162 CKD patients receiving
ESA therapy at Udonthani Hospital (December 2021-June 2022). Patients diagnosed with FIDA
received weekly 1V iron sucrose for 12 weeks. RET-He levels, hemoglobin (Hb), and hematocrit (Hct)
were evaluated at baseline and follow-up. Receiver operating characteristic (ROC) analysis
identified RET-He thresholds.

Results: For FIDA diagnosis, a threshold of 28.9 pg. showed limited diagnostic utility (AUC 0.41).
Higher thresholds > 32.8 pg. effectively excluded non-FIDA cases, guiding therapy decisions.
Among 51 patients treated with IV iron, 66% responded. A RET-He threshold of 29 pg. predicted
response with sensitivity 62.5%, specificity 52.9%, and a likelihood ratio (LR+) of 1.91.

Conclusion: RET-He <29 pg. predicts IV iron therapy response and a threshold of 32.8 pg. helps
exclude non-responders. RET-He offers a valuable tool for optimizing anemia management in CKD

patients. Further research is needed to refine thresholds and evaluate cost-effectiveness.
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Predicting venous thromhoembolic risk in Thai hospitalized
medically ill patients with Padua predictive score and
IMPROVE score: A prospective multicenter study

Bundarika Suwanawiboon'?, Peemai Amornkanjanawat’, Bunchoo Suntornopas®,

Natthaporn Sasijareonrat*, Chavada Piyabun-yanon®, Pirun Saelue6, Tarinee Rungjirajittranont™?,
Yupa Nakkinkun', Yingyong Chinthammitr'?, and Theera Ruchutrakool"”

'Division of Hematology, “Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University
*Department of Medicine, Faculty of Medicine, Chulalongkorn University

“Division of Medicine, Bangkok Metropolitan Administration General Hospital

®Division of Medicine, Pranangklao hospital, Nonthaburi

*Hematology unit, Division of Internal Medicine, Faculty of Medicine, Prince of Songkla University

Hospitalized, medically ill patients are at increased risk of developing venous thromboembolism
(VTE). Assessing VTE risk in medical patients is essential and may reduce VTE-related mortality.
Previous risk assessment models (RAMSs), including the Padua predictive score (PPS) and the
IMPROVE score (IMPS), demonstrated the discriminatory power for predicting hospital-acquired
VTE in Western patients. However, the usefulness of the PPS and IMPS in Thai patients is unknown.

Methods: A prospective multicenter cohort study was conducted on patients aged >18 years admitted
to general medicine wards. Symptomatic VTE events were determined within 90 days after enroliment.
Patients with alength of stay < 72 hours, ongoing anticoagulant therapy, non-acute medical conditions,
and pregnancy were excluded.

Results: Of 1866 patients screened, 1192 were enrolled. Six hundred and fourteen (51.5%) of the
participants were men. The mean age was 62.4 + 18.5 years. The median body mass index (BMI) and
length of stay were 22.0 (IQR 19.1-25.1) and 9 days (IQR 6-15), respectively. Two (0.2%) and 260
(21.8%) patients had prior VTE and active malignancies, respectively. None of the patients received
mechanical or pharmacological thromboprophylaxis. The median PPS and IMPS on admission were
2.0 (IQR 1.0-5.0) and 1.0 (IQR 0-2.0), respectively. Four hundred and forty-three (37.2%) and Ninety-
five (7.9%) patients were categorized as high-risk for VTE on admission according to PPS and IMPS,
respectively. Fifteen patients (1.3%, 95%CI 0.7-2.1) developed VTE within 90 days after enroliment,
and four (26.7%) were post-discharge VTE. However, there was no statistically significant difference
in median PPS and IMPS among patients with and without VTE. Furthermore, the incidence of VTE
was not significantly different between the high-risk and the low-risk groups in both RAMs. The sen-
sitivity, specificity, positive and negative predictive values of the PPS and IMPS for VTE prediction
in Thai hospitalized medically ill patients were 86.66%, 37.47%, 1.74%, 99.55%, and 73.33%, 36.62%,
1.45%, and 99.08%, respectively. Diabetic ketoacidosis, prior VTE, central venous catheter placment,

and length of stay >10 days were significantly associated with increased risk of VTE.
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Conclusions: The PPS and the IMPS did not accurately predict the risk of VTE in Thai hospitalized
medically ill patients. Further studies are needed to determine the optimal VTE risk assessment models
suitable for Asian medical patients.

Keywords: Medicallyillpatient, riskassessmentmodels, venous thromboembolism, Padua predictive
score, IMPROVE score.
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Clinical parameter and prognosis of subtyping
diffuse large B-cell lymphoma with cell-of-origin

Nisa Makruasi', Chalida Bourpan', Therdkiat Trongwongsa®

'Division of Hematology, Department of Internal Medicine, Faculty of Medicine, Srinakharinwirot University,
Ongkharak, Nakhon Nayok
®Department of Pathology, Faculty of Medicine, Srinakharinwirot University, Ongkharak, Nakhon Nayok

Background: The Cell of Origin (COO) algorithm helps assess prognosis, with Germinal Center
B-Cell (GCB) type generally having a better outlook. However, some GCB patients exhibit poor prog-
nosis due to gene rearrangements like Double Hit lymphoma (DHL). Limited gene testing in routine
practice leaves gaps in data, prompting researchers to seek new treatment approaches for better

patient care.

Materials and Methods: A retrospective descriptive study gathered data from Diffuse Large B-cell
lymphoma (DLBCL) patients at HRH Princess Maha Chakri Sirindhorn Medical Center over 9 years.
Statistical analysis methods included demographic, baseline analysis, review pathology and MYC
gene rearrangement analysis. Survival analysis employed Kaplan-Meier for GCB vs. non-GCB
and DHL vs. non-DHL groups, and Cox Regression for survival factors, with statistical significance
at p < 0.05.

Results: According to the analysis of 75 DLBCL patients, there was no statistically significant
difference in the overall survival rates between the GCB and non-GCB groups (CR in the GCB and
non-GCB groups was 40.9% and 59.1%, respectively; p = 0.082)). Additionally, one case of MYC

gene rearrangement was discovered using FISH investigation.

Conclusion: Patients with DLBCL who are classified as Germinal Center B-cell (GCB) or Non-
Germinal Center B-cell (Non-GCB) by the Hans algorithm do not statistically differ significantly in
their clinical features or prognosis. The clinical features and prognosis of patients with MYC/BCL2
double-hit lymphoma (DHL) cannot be clearly studied due to a lack of data.

Keywords: Non-Hodgkin lymphoma, Cell origin, Hans algorithm, MYC/BCL2 double Hit lymphoma
(DHL)
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Effects of nutritional status on academic achievement among
children with thalassemia at Phramongkutklao Hospital

Panchalee Poovichayasumlit‘, Wilaiporn Chanpreechaz, Chanchai Traivaree1,

Chalinee Monsereenusorn’, Apichat Photia’, Nawachai Lertvivatpong1, Piya Rujkijyanont’

'Division of Hematology-Oncology, Department of Pediatrics, Phramongkutklao Hospital and College of Medicine,
Bangkok, Thailand.
*Division of Nutrition, Department of Pediatrics, Phramongkutklao Hospital and College of Medicine, Bangkok,

Objective: Thalassemia is a chronic hematologic disease that causes chronic anemia with varying
of severity. Children with thalassemia may have malnutrition and cognitive function impairment due
to chronic disease. This study aimed to investigate the effect of nutritional status on academic

performance among children with thalassemia at Phramongkutklao Hospital.

Methods: This cross-sectional study was performed on 47 patients aged 7-18 years old. Growth
parameters and basic laboratory data were collected. Questionnaires were used to assess additional
associated factors such as academic performance, nutritional intakes, etc. Nutritional status was
evaluated using World Health Organization classification.

Results: Among 47 thalassemia patients enrolled in this study, 35 was transfusion-dependent
thalassemia (TDT) and 12 was non-transfusion-dependent thalassemia (NTDT). Thirty (64%) were
male and 17 (36%) were female. The median age at diagnosis was 18 months. The prevalence of
malnutrition was 55.3% (57.1% in TDT and 50% in NTDT). Percent height-for-age (%HA) in malnutrition
group (92.04+5.37) was significantly lower than normal group (98.95+3.3) with p-value of <0.001. In
addition, grade point average (GPA) in malnutrition group (2.93+0.61) was significantly lower than
normal group (3.5+0.51) with p-value 0.002. According to multivariate analysis GPA was a significant
associated factor for malnutrition. Parent income was significantly lower in malnutrition group
(p-valve 0.039).

Conclusion: Malnutrition is common in thalassemia and have significant effect on academic achie-
vement. Exploration of financial situation and providing appropriate supports on the patients might
decrease the burden of malnutrition. Additionally, regular assessment of nutritional status among

those patients are warranted.

Keywords: Thalassemia, Malnutrition, Academic achievement
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The accuracy of a point-of-care coagulation testing
in pediatrics

Supicha Maneekhiew, Nongnuch Sirachainan, and Duantida Songde;j

Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Background: Point-of-care (POC) coagulation tests offer faster results than standard methods,
making them potentially useful for managing acute bleeding or monitoring anticoagulants. However,

studies evaluating their accuracy have shown inconsistent results, especially in pediatric populations.

Aims: This study aims to evaluate the accuracy of POC-coagulation testing compared to standard

coagulation tests (SCT) and to identify its limitations in pediatrics.

Methods: A cross-sectional study enrolled children under 18 years, dividing them into three groups:
preoperative screening, receiving anticoagulants, and sepsis. POC-PT/INR/APTT and SCT were

performed with accuracy, and correlation was analyzed overall and within individual groups.

Result: A total of 148 tests, including 80, 41, and 27 tests from preoperative screening, receiving
anticoagulant, and sepsis groups, respectively, were included in the analysis. The overall agreement
tested by Lin’s concordance coefficient showed moderate agreement for PT (0.66), INR (0.59), and
weak agreement for APTT (0.39). The mean differences between POC and SCT values were -0.26 for
PT, 0.18 for INR, and -2.51 for APTT, mostly within 95% limits of agreement. Strong concordance
was found for warfarin users' PT (0.9) and INR (0.97). Overall clinical accuracy for PT, INR, and APTT
was 80%, 83%, and 34%, respectively. Agreement improved when hemoglobin and platelet counts
were normal.

Conclusion: This study demonstrated strong agreement between POC-PT/INR and SCT-PT/INR
in the warfarin group and moderate agreement for PT and INR across all measurements. However,
POC testing was not sufficiently accurate for APTT. Therefore, POC-PT/INR could be useful in
monitoring patients receiving warfarin. POC was not sufficiently accurate for patients with abnormal

hemoglobin, platelets, or other anticoagulants.

Keywords: Coagulation test, Point-of-care, Pediatrics

*Clinical accuracy for coagulation test defined by; PT: £2.0 sec or 20% if > 10 sec, INR:+0.3 ratio or

15% if > 2.0 ratio, and APTT: %10 sec or 25% if > 40 sec
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The association of HLA-B*5801 genotype and skin reactions
among pediatric patients diagnosed with hematologic diseases
and cancers receiving allopurinol

Parisa Maneechai', Jassada Buaboonam', Cholada Ratanatharathron®, and Kleebsabai Sanpakit'.

'Division of Hematology and Oncology, Department of Pediatrics, Faculty of Medicine, Siriraj Hospital, Mahidol University,
Bangkok, Thailand.
2Departmen’r of Pharmacy, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand.

Background: Allopurinol is effective and commonly indicated for the prevention of hyperuricemia
in tumor lysis syndrome. However, it can cause severe cutaneous adverse reactions (SCARs),
which are associated with a high mortality rate of approximately 11.39%. A major risk factor for
SCARs is the HLA-B*5801 genotype. Previous studies have primarily focused on the prevalence of
HLA-B*5801 in the Thai adult population, with limited data available for pediatric patients. The data
regarding skin reaction in pediatric hematology and oncology with HLA-B*5801 genotype is scarce.

Objectives: To evaluate the association between HLA-B*5801 and cutaneous adverse reactions,
and to determine the prevalence of the HLA-B*5801 genotype in pediatric patients with hematologic
and oncologic diseases receiving allopurinol.

Methods: This cross-sectional study included pediatric patients (0-18 years) diagnosed with hemato-
logic or oncologic diseases and receiving allopurinol, including those with prior exposure and newly
prescribed cases. HLA-B*5801 genotype was performed to assess its association with
cutaneous adverse reactions.

Results: A total of 108 pediatric patients (median age 9.3 years) were included, with 19 (17.6%)
identified as HLA-B*5801 positive. Seventy-five patients (69.4%) received allopurinol before
or during chemotherapy after diagnosis of cancer. The rest of patients received allopurinol during
conditioning regimen of bone marrow transplantation. The majority of patients (86.1%) received
allopurinol for prophylaxis of tumor lysis syndrome. The median duration of allopurinol exposure
was 5 days (range 1-19 days) Only 1 patient without HLA-B*5801 had maculopapularrash
on the face and both forearms on day 2 of allopurinol exposure and was treated with intravenous
antihistamines. None of the patients with HLA-B *5801 had skin reaction.

Conclusions: The short duration of allopurinol exposure in this study likely contributed to the rarity of
cutaneous adverse reactions, regardless of HLA-B*5801 status. Routine HLA-B*5801 testing
may not be necessary before starting allopurinol in pediatric patients with brief exposure durations.
Further studies in large population are needed to confirm these findings.

Keywords: HLA-B*5801, Allopurinol, Skin reaction
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Clinical outcomes in pediatric patients with severe
aplastic anemia treated with Thai guideline

Nachapol Jatuten, Bunchoo Pongtanakul

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

Background: Severe aplastic anemia is a rare yet serious condition observed in both Thailand and
across the globe, with the potential to be life-threatening. Currently, the standard treatments include
matched sibling hematopoietic stem cell transplantation and immunosuppressive therapy in combi-
nation with eltrombopag. However, there are no reports regarding the treatment outcomes of using

eltrombopag alongside immunosuppressive therapy specifically in pediatric patients in Thailand.

Objectives: To investigate the clinical outcomes of pediatric patients with severe aplastic anemia who

received treatment with immunosuppressive therapy and hematopoietic stem cell transplantation.

Methods: This study is a retrospective study of pediatric patients with severe aplastic anemia who

received treatment at Siriraj Hospital from January 1, 2013, to December 31, 2023.

Results: Twenty-seven pediatric patients diagnosed with aplastic anemia, median age of 10.5 years
(range: 5.3 to 12.3 years), comprising 15 females and 12 males. Among the cohort, 23 patients
(85.2%) were diagnosed with severe aplastic anemia, while 4 patients (14.8%) had very severe
aplastic anemia. Thirteen patients (48.2%) received cyclosporin plus ATG, 7 patients (25.9%)
received cyclosporin plus ATG and eltrombopag (EPAG), and 7 patients (25.9%) underwent matched
unrelated donor hematopoietic stem cell transplantation (MUD-HSCT). At three months, partial re-
sponses were noted in 40% of the MUD-HSCT group, 14.7% of the cyclosporin plus ATG plus EPAG
group, and 12.5% of the cyclosporin plus ATG group. By six months, the MUD-HSCT group showed
a complete response rate of 60%, while the no response rate was as high as 83.3% in the cyclosporin
plus ATG group that received a second course of treatment. Overall survival rates were 42.9% (95%
Cl: 9.8-73.4) for the MUD-HSCT group, 62.5% (95% CI: 14.2-89.3) for the cyclosporin plus ATG plus
EPAG group, and 63.6% (95% CI: 29.7-84.5) for the cyclosporin plus ATG group. The overall survival
rate for all patients was 57.8% (95% Cl: 35.7-74.8), with a median follow-up time of 43 months.

Conclusions: This study demonstrates no significant difference in overall survival among the three
groups of treatment. However, the highest non-response rate at six months was observed in the group

receiving cyclosporin plus ATG, necessitating a second course of treatment.

Keywords: Severe aplastic anemia, Immunosuppressive therapy, HSCT
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Clinical outcomes of pediatric osteosarcoma:
Single center study

Patpetra Svasdisant, Chandhanarat Chandhanayingyong, Jassada Buaboonnam

Department of Pediatrics, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand

Background: Osteosarcoma is one of the most common primary malignant bone tumors in children,
with treatment typically consisting of surgery and chemotherapy. Despite advances in management,
pulmonary metastasis remains a major challenge. Additionally, debate persists over the impact of
high-dose methotrexate (HDMTX) versus non-HDMTX chemotherapy protocols on survival outcomes.
This study aimed to evaluate survival outcomes and identify factors associated with poor prognosis

in pediatric osteosarcoma patients.

Methods: A retrospective cohort study was conducted, including patients aged 1-18 years diag-
nosed with osteosarcoma between 2006 and 2024 at the Department of Pediatrics, Siriraj Hospital.
The Kaplan-Meier method was used to estimate 5-year relapse-free survival (RFS) and overall
survival (OS). The log-rank test compared survival rates, and multivariable Cox regression analysis

identified prognostic factors, presented as hazard ratios (HRs) with 95% confidence intervals (Cls).

Results: The study included 132 patients (72 males, 54.5%; 60 females, 45.5%), with a median age
at diagnosis of 11.6 years (range: 2.7-16.4). Femur was the most common primary site (56.8%),
followed by the tibia (21.9%) and humerus (10%). Primary pulmonary metastases were present in
50% of patients. The 5-year OS and RFS rates were 42.8% and 30.8%, respectively. No significant
differences were observed in survival outcomes between HDMTX and non-HDMTX regimens, with
5-year OS rates of 48.1% versus 38.3% (p = 0.733) and RFS rates of 38.5% versus 23.0% (p = 0.352).
Multivariable Cox regression identified humerus tumors and metastases as significant predictors of
worse outcomes. For 5-year relapse-free survival, adjusted HRs were 2.309 (95% CI: 1.135-4.697; p
=0.021) and 6.632 (95% Cl: 2.617-16.808; p < 0.001), respectively. For 5-year OS, adjusted HRs were
3.141 (95% Cl: 1.542-6.398; p = 0.002) and 10.533 (95% ClI: 2.378-46.665; p = 0.002), respectively.

Conclusions: Survival outcomes for pediatric osteosarcoma at our center remain suboptimal compared
to developed countries, particularly among patients with pulmonary metastases. Developing effective

therapies for metastatic disease is critical to improving survival outcomes.

Keywords: Osteosarcoma, Methotrexate, Overall survival
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Outcome of ag with or without idarubicin regimen in children
with refractory or relapsed acute leukemia: A single center
retrospective study

Achiraya Neatpracha, Chayamon Takpradit

Division of Hematology/Oncology, Department of Pediatrics, Faculty of Medicine, Siriraj Hospital,
Mahidol University, Bangkok, Thailand

Introduction: The treatment of relapsed/refractory (R/R) acute leukemia in children remains challenging.
Most patients have already undergone intensive multiagent chemotherapy. We assessed the efficacy
of a combination of fludarabine, high-dose cytarabine, and G-CSF, with or without idarubicin, in children
with relapsed or refractory acute leukemia.

Methods: A retrospective study was conducted on pediatric patients aged < 18 years with R/R acute
leukemia who were treated with FLAG+IDA at our center between January 2012 and December
2022. Patients were identified through chart review. The outcomes evaluated included complete
remission (CR), morphologic remission (MR), overall remission (OR), and adverse events.

Results: Thirty-four patients (23 ALL and 11 AML) were included in the study. The median age
at treatment was 9.4 years (range, 2.5-18.0 years) for patients with ALL and 4.9 years (range, 0.6-17.2
years) for those with AML. Twenty-nine patients (19 ALL and 10 AML) had relapsed disease, while
five patients (4 ALL and 1 AML) had refractory disease. ALL patients: Twelve of twenty-three patients
(52.2%) achieved CR, and two of twenty-three (8.7%) achieved MR after the first course of
FLAGIDA. The OR rate was 60.9%. Eleven of fourteen responder patients subsequently
underwent transplantation. The median duration of remission after FLAGIDA was 6.8 months
(range: 0.9-34.0 months). Among the fourteen responder patients, four are alive and in continuous
remission, with a median remission duration of 13.3 months (range: 7.4-34.0 months). AML
patients: Six of eleven patients (54.5%) achieved CR, and one of eleven (9.1%) achieved MR after
the first course of FLAGIDA. The OR rate was 63.6%. Five of the seven responder patients
subsequently underwent transplantation. The median duration of remission after FLAG+IDA was
23.7 months (range: 2.3-61.7 months). Among the seven responder patients, four are alive and in
continuous remission, with a median remission duration of 57.5 months (range: 22.1-61.7 months).
The most common adverse effects were pancytopenia and infection.

Conclusion: Patient outcomes after treatment with FLAGZIDA for relapsed/refractory acute leukemia
at our center remain consistent with prior reports and support its use as a therapeutic salvage

option prior to consolidation with HSCT.

Keywords: Relapsed or refractory, Salvage therapy, Acute leukemia
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Efcacy and safety of three-factor prothrombin complex
concentrates for the management of oral direct factor
XA inhibitor-associated major bleeding

Pakpoom Rasmeehirun, Tanapun Thamgrang, Rattapan Lamool

Division of Hematology, Department of Internal Medicine, Phramongkutklao Hospital and College of Medicine, Bangkok,
Thailand, 10400

Background: Andexanet alfa is the standard of care for reversing oral direct Factor Xa inhibitors.
However, it is not available in certain countries. In such cases, three-factor prothrombin complex
concentrate (3F-PCC) may serve as an alternative, although evidence supporting its use remains
limited.

Aims: This study aimed to assess the efficacy and safety of 3F-PCC for the management of major
bleeding associated with oral direct Factor Xa inhibitors (rivaroxaban, apixaban, and edoxaban),
focusing on hemostatic efficacy, 45-day all-cause mortality, and thromboembolic events.

Methods: We conducted a retrospective, descriptive study at a single tertiary center. Consecutive
patients who received 3F-PCC for the reversal of Factor Xa inhibitor-associated major bleeding
between 2018 and 2022 were enrolled. The primary outcome was hemostatic efficacy, assessed
using an effectiveness assessment guide modified from Sarode et al. Secondary outcomes in-
cluded the incidence of thromboembolic events and 45-day all-cause mortality. Patient charac-
teristics and outcomes were reported as mean (+ SD), median (+ IQR), or number (percentage).

Result: Forty-seven patients met the inclusion criteria, with a median age of 79 years (IQR: 70-87).
Thirty patients (63.83%) were male. The median length of hospital stay was 6 days (IQR: 3-12). The
proportions of patients with excellent, good, and poor/none hemostatic effectiveness were 48.94%,
38.30%, and 12.77%, respectively. The rates of excellent or good efficacy for each bleeding site were
as follows: 82.6% for gastrointestinal bleeding, 93% for intracranial bleeding, and 83.3% for intramus-
cular bleeding. Twenty-eight patients (59.57%) received red blood cell transfusions. Thromboembolic
events occurred in 8.51% of patients within 45 days, and the 45-day all-cause mortality rate was
24.53%.

Conclusion: For major bleeding associated with Factor Xa inhibitors, 3F-PCC demonstrated high rates
of excellent or good hemostatic efficacy. Therefore, it may be a beneficial alternative where andexanet
alfais unavailable, although the risks of thromboembolism remain uncertain. Clinicians should carefully
weigh the benefits and risks to ensure an acceptable rate of thrombotic events when treating
individual patients.

Keywords: Direct oral anticoagulants, Factor Xa inhibitors, major bleeding, 3-factor prothrombin
complex concentrate
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Incidence of osteoporosis in steroid therapy in patients
with lymphoma: A prospective single-center cohort study

Wichuporn Sirikajornroj', Pornsawan Leosuthamasz, Panacai Silpsamrit1
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®Division of Rheumatology, Department of Medicine, Phramongkutklao Hospital and College of Medicine, Bangkok, Thailand

Background: Lymphoma, a prevalent cancer in Thailand, is often treated with chemotherapy regimens
combined with high-dose corticosteroids. This study focuses on the incidence of osteoporosis inlymphoma
patients and aims to evaluate the impact of corticosteroids on bone mineral density (BMD) and the
relationship between bone biomarkers and BMD.

Material and Methods: A prospective cohort of 64 lymphoma patients diagnosed between July 2023
and February 2024 was evaluated. Following exclusions, 47 patients were analyzed. Dual-energy
X-ray absorptiometry (DXA) was conducted at baseline and one-year post-treatment. The primary
endpoint is the incidence of osteoporosis. Bone biomarkers, including osteocalcin (OC) and procollagen
type | N-terminal propeptide (P1NP), were measured at baseline, six months, and one year after the
start of treatment. Clinical data, such as cumulative corticosteroid dose (CD), were collected to
identify factors that affect BMD changes.

Results: The cohort's median age was 58, with a male predominance (66%). At baseline, 40% of
participants had osteopenia. During treatment, 20% have a decline in bone health, with 8.5% developing
osteoporosis-all postmenopausal women with baseline osteopenia. Additionally, 17% of patients with
normal baseline BMD at diagnosis progressed to osteopenia. Significant BMD and T-score reductions
were observed at the femur, hip, and spine, with the spine showing the most significant decline.
Bone turnover biomarkers increased significantly but did not correlate with BMD reductions. The
cumulative steroid dose averaged 3,798 mg in osteoporosis cases, but no direct association was
found between CD and BMD reduction.

Conclusion: This study shows the significant impact of corticosteroid-containing regimens on bone
health in lymphoma patients, with postmenopausal women and those with baseline osteopenia at
the highest risk. Although biomarkers help monitor bone metabolism, their predictive value for
osteoporosis is still limited. These findings emphasize the importance of early BMD assessment,
ongoing monitoring, and interventions to minimize skeletal complications. The study's implications
for future research and clinical practice are significant.

Keywords: non-Hodgkin lymphoma (NHL), Hodgkin lymphoma (HL), Diffuse large B-cell lymphoma

(DLBCL), Osteoporosis, Glucocorticoid-induced osteoporosis (GIO), Bone mineral density (BMD),
Osteocalcin (OC), Procollagen type | N-terminal propeptide (P1NP), Cumulative dose (CD)
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Effect of time interval from diagnosis to treatment for diffuse
large b-cell lymphoma (DLBCL) on survival: A retrospective
single-centre cohort study

Auchariwan Saensen, Chonlada Laoruangroj

Division of Hematology, Department of Medicine, Phramongkutklao Hospital and College of Medicine, Bangkok, Thailand

Background: Non-Hodgkin’s lymphoma (NHL) is the most prevalent hematological malignancy
globally, with diffuse large B-cell lymphoma (DLBCL) accounting for 30-40% of newly diagnosed
cases. While the prompt initiation of therapy is regarded as critical for optimizing outcomes, the specific
impact of delays in treatment initiation on the prognosis of patients remains unclear. Consequently, this
study investigated the potential effect of diagnosis-to-treatment interval (DTI) on clinical outcomes
in patients with newly diagnosed DLBCL.

Material and Methods: A retrospective cohort study was conducted, involving 150 patients diag-
nosed with DLBCL from January 2018 and December 2022. The primary outcome was the associa-
tion between DTI and overall survival (OS). Secondary outcomes included the identification of other
prognostic factors affecting OS and progression-free survival (PFS). Patients were categorized into
two groups based on DTI duration: shorter (<39 days) and longer (240 days). Statistical analysis
was performed using the Kaplan-Meier method, log-rank test, and Cox proportional hazards models.

Results: The median DTl was 26 days (0—187 days). During the follow-up period, 43 patients died,
while 56 experienced disease progression, with a median follow-up time of 32 months. The 2-year
OS rate was 71.3%, and the 2-year PFS rate was 62.7%. Patients exhibiting a longer DTI (=40 days)
demonstrated superior 2-year PFS (85.4% vs. 52%, p<0.05) and OS (89.6% vs. 62.7%, P<0.05).
Univariate analysis identified B symptoms, high International Prognostic Index (IP1) scores, and bone
marrow involvement as predictors of poorer OS, whereas a longer DTI was associated with improved
PFS. However, multivariate analysis indicated that DTl was not independently predictive of either
OS or PFS.

Conclusion: Treatment initiation delays extending beyond 40 days, do not significantly compromise
clinical outcomes in patients with DLBCL. These findings provide reassurance that, although timely
therapy remains a priority, moderate delays may not detrimentally affect prognosis. Further research
involving a larger cohort is warranted to validate these findings and explore strategies to optimize
treatment initiation timelines while maintaining favorable prognoses.

Keywords: non-Hodgkin lymphoma (NHL), Diffuse large B-cell lymphoma (DLBCL), Diagnosis-
to-treatment interval (DTI), Overall survival (OS), Progression-free survival (PFS)
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Prognostic outcomes of diffuse large B-cell lymphoma patients
with myelocytomatosis oncogene (MYC) and B-cell lymphoma
2 (BCL2) co-expressor
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Background: Non-Hodgkin’s lymphoma (NHL) is the most prevalent hematological malignancy globally,
with diffuse large B-cell lymphoma (DLBCL) accounting for 30-40% of newly diagnosed cases. While
the prompt initiation of therapy is regarded as critical for optimizing outcomes, the specific impact
of delays in treatment initiation on the prognosis of patients remains unclear. Consequently, this study
investigated the potential effect of diagnosis-to-treatment interval (DTI) on clinical outcomes in patients
with newly diagnosed DLBCL.

Material and Methods: A retrospective cohort study was conducted, involving 150 patients diag-
nosed with DLBCL from January 2018 and December 2022. The primary outcome was the associa-
tion between DTl and overall survival (OS). Secondary outcomes included the identification of other
prognostic factors affecting OS and progression-free survival (PFS). Patients were categorized into
two groups based on DTI duration: shorter (<39 days) and longer (=40 days). Statistical analysis
was performed using the Kaplan-Meier method, log-rank test, and Cox proportional hazards models.

Results: The median DTl was 26 days (0—187 days). During the follow-up period, 43 patients died,
while 56 experienced disease progression, with a median follow-up time of 32 months. The 2-year
OS rate was 71.3%, and the 2-year PFS rate was 62.7%. Patients exhibiting a longer DTI (=40
days) demonstrated superior 2-year PFS (85.4% vs. 52%, p<0.05) and OS (89.6% vs. 62.7%, P<0.05).
Univariate analysis identified B symptoms, high International Prognostic Index (IPl) scores, and
bone marrow involvement as predictors of poorer OS, whereas a longer DT was associated with
improved PFS. However, multivariate analysis indicated that DT was not independently predictive
of either OS or PFS.

Conclusion: Treatment initiation delays extending beyond 40 days, do not significantly compromise
clinical outcomes in patients with DLBCL. These findings provide reassurance that, although timely
therapy remains a priority, moderate delays may not detrimentally affect prognosis. Further research
involving a larger cohort is warranted to validate these findings and explore strategies to optimize
treatment initiation timelines while maintaining favorable prognoses.

Keywords: non-Hodgkin lymphoma (NHL), Diffuse large B-cell lymphoma (DLBCL), Diagnosis-
to-treatment interval (DTI), Overall survival (OS), Progression-free survival (PFS)
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Incidence and risk factors of diabetes mellitus in patients
with newly diagnosed Non-Hodgkin lymphoma (NHL) treated
with CHOP based regimen

Preedee Patipanboonnum, Teeraya Puavilai, Hataikarn Nimitphong

Department of Medicine, Ramathibodi Hospital, Mahidol University.

Background: Non-Hodgkin lymphoma (NHL) is the most common hematologic malignancy. The
most commonly used chemotherapy regimen for treatment of NHL is CHOP-based regimen, which
contains a high dose steroid. Patients treated with CHOP-based regimen are at high risk of developing
steroid-induced diabetes mellitus (DM). This study aimed to estimate incidence and identify risk
factors for steroid-induced DM in newly diagnosed NHL patients treated with a CHOP based regimen.

Methods: This prospective study was conducted in newly diagnosed NHL patients who were treated
with CHOP-based regimen at Ramathibodi hospital between May 2023 and Aug 2024. Patients were
followed up during each chemotherapy cycle and for six months after last cycle of chemotherapy.
The primary outcome were the incidence and risk factors for the development of DM. The secondary
outcome was the trend in fasting blood sugar (FBS) and HbA1C levels after receiving CHOP-based
chemotherapy. Data analysis was performed using descriptive statistics included percentage, mean,
and standard deviation. Binary logistic regression analysis was used to analyze factors associated
with DM.

Results: A total of 58 NHL patients were included in this study. The mean age was 62 years, and
57% of the patients were female. The median number of chemotherapy cycles was 6 cycles. 68%
of the patient were diagnosed with DLBCL. Other diagnoses included marginal zone lymphoma,
follicular lymphoma, Burkitt lymphoma, mantle cell lymphoma and chronic lymphocytic leukemia.
The incidence of diagnosed with DM was 8.62% (5 of 58 patients). A significant risk factor of
developed DM was a history of prediabetes at baseline. Patients newly diagnosed with DM had
a mean initial HbA1C levels of 6.13% (range: 5.70-6.46%) and were treated with anti-diabetes
medications. Notably, 80% of patients who developed DM achieved normalization of FBS or HbA1c
levels within 3 months after completing the last cycle of chemotherapy.

Conclusions: The risk of developing DM in NHL patients receiving CHOP-based regimen was
only 8%. The significant risk factor for DM was prediabetes at baseline. Therefore, patients with
prediabetes should be closely monitored with FBS and HbA1c levels during and after treatment

with a CHOP based regimen.

Keywords: Non-Hodgkin lymphoma, CHOP-based regimen, Steroid-induced diabetes mellitus
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Prevalence of iliac compression syndrome in patients with deep
vein thrombosis of the legs in Thais
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Background: lliac compression syndrome (ICS), also known as May-Thurner syndrome (MTS), results
from compression of the left common iliac vein (CIV) by the overlying right common iliac artery.

The true prevalence of ICS remains unknown.

Aims: To study the prevalence of ICS in patients with deep vein thrombosis (DVT) of the legs and
to evaluate the incidence of recurrent DVT and post-thrombotic syndrome (PTS) in ICS patients.

Methods: A retrospective study was conducted. From January 2015 to December 2024, patients
diagnosed with DVT who underwent imaging either CT or MRI of the lower abdomen were included.
The imaging studies were reviewed by radiologists. The widest and narrowest diameters of the left
CIV were measured. ICS was diagnosed when stenosis of the left CIV exceeded 50% in lumen
diameter.

Results: Among 180 patients included, the prevalence of ICS was 37.2% (67/180). In ICS patients,
the median age was 58 years and 62% were female. Left leg DVT was more frequent in ICS patients
compared to non-ICS patients (62.7% vs. 23.9%; P = 0.012). Most patients (74.6%) presented with leg
swelling. Three most common DVT risk factors were immobilization, obesity, and active malignancy
(31%, 25%, and 14%, respectively). There was no significant difference iniliac vein involvement (34.3%
vs. 22.1%; P = 0.073) or extensive DVT (64.2% vs. 62.0%; P = 0.765). Hormonal use was significantly
higher in ICS compared to non-ICS patients (4.5% vs. 0%; P = 0.023). Recurrent DVT was more
frequentin ICS patients (17.9% vs. 4.4%; P = 0.003). There were no differences in pulmonary embolism
(13.4% vs. 20.4%; P = 0.243) or PTS (4.5% vs. 1.8%; P = 0.302) between ICS and non-ICS patients.

Conclusions: The prevalence of ICS in DVT patients in our study was high. ICS was more commonin
younger patients and was associated with an increased risk of recurrent DVT. ICS might be an under-

investigated contributor to DVT and warrants further exploration.

Keywords: lliac compression syndrome, May-Thurner syndrome, Recurrent deep vein thrombosis
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Hemostatic changes and complications in patient undergoing
extracorporeal mechanical membrane oxygenation: A prospective
study in Thailand
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Department of Medicine, Ramathibodi hospital, Mahidol University

Background: Acquired von Willebrand syndrome (AVWS) and FXIII deficiency are acquired bleeding
disorders that are observed in patients undergoing extracorporeal membrane oxygenation (ECMO).
However, monitoring of VWF and FXIII have not been routinely practiced. This study aims to evaluate

the prevalence and progression of AVWS and FXIII deficiency in patients with ECMO support.

Methods: Prospective study was conducted at Ramathibodi hospital between November, 2023
and December, 2024. Patients undergo VA-ECMO and VV-ECMO support were included. Blood
samples were collected at baseline, 24 hours after installation, 72 hours after installation, and 1 hour
after decannulation of ECMO circuit, to obtain VWF parameters and FXIIl level. The diagnosis
of AVWS was made using both a ratio of collagen-binding capacity to VWF-antigen (VWF:CB/VWF:

Ag) and a VWF multimeric analysis.

Results: Twelve patients were included in this study. Seven in twelve patients (64%) were diagnosed
with AVWS. Within 24 hours after implantation, we detected a decline in VWF:CB/VWF:Ag and
loss of high molecular weight (HMW) multimers. A Reduction in FXIIl level was observed. Bleeding
events occurred in 33% of patients; for instance, gastrointestinal bleeding and cannulation bleeding.
25% of patients developed thrombotic complications including deep venous thrombosis, pulmonary

embolism, and catheter-related thrombosis.
Conclusions: AVWS and FXIIl deficiency are observed in 64% and 33% in our study and occurs
within 24 hours after initiate ECMO. Findings from this study highlight the need for monitoring of

VWEF and FXIII activity in patients with ECMO support, especially bleeding patients.

Keywords: Acquired von Willebrand syndrome, Extracorporeal membrane oxygenation, FXIII
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Gene mutation associated with hemolytic anemia in
myelodyplastic syndrome
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Memorial Hospital, Bangkok, Thailand

®Center of Excellence in Translational Hematology, Faculty of Medicine, Chulalongkorn University,
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Introduction: Anemia is the most common clinical manifestation in myelodysplastic syndromes
(MDS) and associated with increased cardiac morbidity and mortality. In addition to red blood cell
underproduction, some MDS patients develop hemolytic anemia, which is linked to poorer clinical
outcomes. The underlying pathophysiological mechanisms of hemolytic anemia in MDS, however,
are not fully understood. Previous studies conducted in western populations showed that mutations
in U2AF1 and EZH2 contribute to hemolysis. However, this has not been studied in Thai population.

Methods: This study employed both retrospective and prospective designs. Next-generation
sequencing (NGS) of a 40-gene myeloid panel was performed on all MDS patients with hemo-
globin (hb) less than 12 g/dL in female and 13 g/dL in male, comparing gene mutations between.
Criteria for hemolysis were absolute reticulocyte count above 75,000 per microliter or 50,000-
75,000 per microliter with other evidence of hemolysis (low serum haptoglobin and elevated serum
LDH). The prevalence and types of hemolysis were assessed. Baseline characteristics, molecular

data and clinical outcomes were compared between those with and without hemolytic anemia.

Results: A total of 93 MDS patients were recruited with a median age of 66 years old. The majority
of MDS patients (60.4%) were low-risk according to R-IPSS. Nineteen cases (20%) were classified
into hemolysis group (3 cases with immune-mediated and 16 cases with nonimmune-mediated
hemolysis). By multivariate analysis, TP53 and IDH2 mutations showed a significant correlation with
hemolysis (p=0.037 and p=0.045), Patients with hemolytic anemia exhibited a trend for poorer response
to erythropoiesis-stimulating agents (ESAs) compared to non-hemolysis group (37.5% vs 50%,
p=0.258).

Conclusion: In Thai MDS patients, hemolysis was detected in 20%. TP53 and IDH2 mutations were
associated with hemolysis. Further studies with larger cohorts are needed to better understand the

underlying mechanisms and explore their therapeutic implications in MDS.

Keywords: Myelodysplastic syndrome (MDS), Hemolytic anemia
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Clinical outcomes of venous thromhoembolism in patients with
hepatobiliary and pancreatic cancer in Thailand: A retrospective
cohort study
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'Center of Excellence in Translational Hematology, Division of Hematology, Department of Medicine, Faculty of Medicine,
Chulalongkorn University and King Chulalongkorn Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand
*Division of Medical Oncology, Department of Medicine, Faculty of Medicine, Chulalongkorn University and

King Chulalongkorn Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand

Background: Venous thromboembolism (VTE) is an important complication in hepatobiliary and
pancreatic (HBP) cancers. While currentguidelines recommend low-molecular-weight heparin (LMWH)
or direct oral anticoagulants (DOACs), these cancers were underrepresented in supporting trials,
and data on their clinical outcomes remain limited.

Aims: To evaluate the clinical outcomes in HBP cancer-associated VTE.

Methods: This retrospective cohort study included adults diagnosed with VTE and active hepato-
cellular carcinoma, cholangiocarcinoma, or pancreatic cancers during 2013 - 2023. Patients were
categorized into four treatment groups: (1) LMWH, (2) DOAC, (3) warfarin, and (4) no anticoagu-
lation. The primary outcome was the first recurrent VTE. The secondary outcomes included major
bleeding and all-cause mortality. The cumulative incidence of outcomes was calculated at 3, 6, and
12 months. Cox proportional-hazards models were used to estimate the hazard ratios with 95%ClI.

Results: Of 748 patients screened, 422 were eligible (LMWH, N=220; DOACs, N=8; warfarin,
n = 11; and no AC, N=183). Baseline characteristics and outcomes are shown in Table 1. The
6-month cumulative rates of outcomes were as follows: first VTE recurrence 7.3% (LMWH, 6.4%;
DOACs, 12.5%; warfarin, 9.1%; no anticoagulation, 8.2%), major bleeding 11.1% (LMWH, 14.5%;
DOACs, 12.5%; warfarin, 18.2%; no anticoagulation, 6.6%), and all-cause mortality 34.8% (LMWH,
40.5%; DOACs, 12.5%; warfarin, 18.2%; no anticoagulation, 30.1%). Compared to no anticoag-
ulation, LMWH showed no statistically significant difference in VTE recurrence (HR 0.71, 95% CI
0.38-1.33) and major bleeding (HR 1.43, 95% CI 0.83-4.49). Subgroup analysis showed a signif-
icant difference in VTE recurrence only in patients diagnosed between 2019 and 2023 (Figure 1).

Conclusion: Patients with VTE associated with HBP cancers have a substantial risk of recurrence and
major bleeding. While LMWH was the most common type of anticoagulant prescribed, its benefits over

no anticoagulation remain uncertain, highlighting the need for further research in this group of cancers

Keywords: Cancer-associated VTE, anticoagulant, venous thrombosis
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Figure 1. Kaplan-Meier cumulative event rate of (A) VTE recurrence in LMWH versus no anticoagulation (B) Major bleeding in LMWH versus no

anticoagulation (C) Overall survival in LMWH versus no anticoagulation (D) VTE recurrence stratified by cancer type (E) VTE recurrence
stratified by year of VTE diagnosis. Comparative effectiveness across different anticoagulants was not performed due to the small numbers of
DOACSs and warfarin groups. VTE, venous thromboembolism; LMWH, low-molecular-weight heparin; DOACs, direct oral anticoagulants.
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Post-treatment cognitive function and quality of life assessment
comparing between primary central nervous system lymphoma
and non-CNS lymphoma patients in complete remission
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Background: Primary Central Nervous System Lymphoma (PCNSL) survivors usually experience
cognitive impairments, particularly in attention and executive function, caused by treatments and prior
CNS lesions which affect their quality of life.

Objective: This study aims to compare the post-remission cognitive functions and health-related
quality of life (HRQoL) between high-dose methotrexate treated PCNSL patients and other types
of lymphoma without CNS disease patients.

Methods: Twenty patients with PCNSL in complete remission and twenty non-CNS lymphoma
survivors were enrolled. Neurocognitive assessments include Montreal Cognitive Assessment
(MOCA) test, digit span test, symbol search, and Wisconsin card sorting test-short form (WCST-64).
The HRQoL was evaluated by using EORTC QLQ-C30 and EORTC QLQ-BN20 questionnaires.

Results: The median age of PCNSL and non-CNS lymphoma survivors were 60 (range 34-87)
and 60 (range 42-78) years old, respectively. Education at a bachelor's degree and beyond was
found in 55% of PCNSL patients and 45% of non-CNS lymphoma patients. The median duration
between complete remission and cognitive/HRQoL assessment was 37 months in PCNSL group
and 14 months in control group. Eighty percent of PCNSL patients received whole brain radiother-
apy. No difference in the mean MOCA score between PCNSL and non-CNS lymphoma patients
was detected (21.6 vs. 23.7, respectively). Using MOCA test, 63% of PCNSL patients and 60% of
non-CNS lymphoma patients were identified as mild cognitive impairment. Comparing PCNSL and
non-CNS lymphoma groups, there was no statistically significant difference in the mean score of
attention, visuospatial attention and executive function. However, 68% of PCNSL patients and 45%
of non-CNS lymphoma patients scored the symbol search (visuospatial attention) below the aver-
age. The standard score of perseverative response and error (executive function) was lower than
average in 78% of PCNSL patients and 45% of non-CNS lymphoma patients. The HRQoL showed
no difference in functional scale, symptom scale and brain tumor specific QoL between both groups.
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Conclusion: PCNSL survivors may increase the rate of cognitive impairment specifically in visuospatial
attention or executive function, without affecting HRQoL compared to non-CNS lymphoma survivors.
A larger study is needed.

Keywords: PCNSL, Cognitive impairment, Quality of Life
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by ow cytometry: Results from the nationwide Thai Lymphoma
Study Group
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Introduction: Accurate diagnosis of chronic lymphocytic leukemia (CLL) is essential in order to deliver
proper management. While recent advancements in flow cytometry have improved diagnostic
precision, challenges persist in distinguishing atypical CLL cases. This study aimed to identify appropriate
markers that can enhance diagnostic accuracy and prognostic evaluation in CLL.

Methods: Blood or bone marrow from patients presenting with persistent lymphocytosis (>5 x1 Os/pL)
was collected. Flow cytometric analysis was performed using a customized CLL panel to assess the
performance of CD markers expression for CLL diagnosis. Clinical and laboratory data were also
evaluated.

Results: A total of 228 patients were included in the study, with 206 patients in the CLL group
and 22 patients in the non-CLL lymphoproliferative disorders (LPD). Non-CLL LPD group was
comprised of follicular lymphoma (FL) (36.4%), marginal zone lymphoma (MZL) (27.3%), mantle
cell lymphoma (MCL) (27.3%), diffuse large B-cell lymphoma (DLBCL) (4.5%), and lymphoplas-
macytic lymphoma (LPL) (4.5%). The combination of CD5, CD19, and CD200 for diagnosing CLL
in the exploratory cohort demonstrated a sensitivity of 82.5% (95% ClI, 76.6-87.4) and a spec-
ificity of 90.9% (95% CI, 70.8-98.9). In addition, weak positivity of surface immunoglobulin was

documented in 90.3% of all cases. In the final predictive model, which incorporated five markers
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(CD5, CD19, CD200, CD31, and CD11c), both specificity and positive predictive value (PPV) for CLL
diagnosis approached 100% (95% CI, 84.6-100 and 95.5-100, respectively). CD38 was identified
as an independent predictor of increased relapse risk, while leukocyte-associated immunoglobulin-
like receptor (LAIR) expression was associated with a decreased relapse rate. Conclusion: Expression
of CD5, CD19, and CD200 by flow cytometry demonstrated a highly sensitive and accurate diagnostic
utility for CLL. Adding both CD31 and CD11c to the predictive model further improved diagnostic
specificity, reaching as high as 100%. The identification of relapse-associated markers provides

valuable insights for personalized treatment strategies.

Keywords: Chronic lymphocytic leukemia, Flow cytometry, CD markers
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Genetic signatures and treatment outcomes in acute myeloid
leukemia with hyperleukocytosis: A comprehensive analysis
of 444 patients
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Background: Acute myeloid leukemia (AML) with hyperleukocytosis presents a significant clinical
challenge, yet the relationship between genetic alterations and treatment outcomes remains poorly
understood. Comprehensive studies examining the impact of hyperleukocytosis on survival and
its genetic associations are limited.

Objectives: To evaluate clinical outcomes in AML patients with hyperleukocytosis versus non-hyperleu
kocytosis under different treatment intensities and to investigate associated genetic alterations.

Methods: We analyzed 444 newly diagnosed AML patients, excluding acute promyelocytic leukemia,
biphenotypic leukemia, and blastic plasmacytoid dendritic cell neoplasm. Patients received intensive
chemotherapy (n=207) or non-intensive treatment (n=237). Hyperleukocytosis was defined as initial
white blood cell count >50,000 cells/pL. Clinical outcomes and genetic mutations were compared
between groups.

Results: In the intensive chemotherapy group, hyperleukocytosis patients showed similar complete
remission rates (69.6% vs. 77.5%, p=0.458) and survival outcomes (median overall survival (OS): 10
vs. 12.5 months, p=0.326; median disease-free survival (DFS): 8 vs. 10 months, p=0.134). However,
in the non-intensive treatment group, hyperleukocytosis patients had significantly higher mortality
(69.6% vs. 54.4%, p=0.025) and worse survival (median OS: 0 vs. 2.5 months, p<0.001; median
DFS: 0 vs. 3 months, p<0.001). Hyperleukocytosis was strongly associated with specific muta-
tions, including NPM1 (31.8% vs. 7.8%, p<0.001), FLT3-ITD (30.6% vs. 9.3%, p<0.001), and TET2
(28.2% vs. 12.4%, p=0.001) while showing lower frequencies of TP53 (2.3% vs. 16.3%, p=0.001)
mutations. Functionally, hyperleukocytosis patients exhibited higher rates of mutations in signaling
genes (66.3% vs. 40.2%, p<0.001) and DNA methylation-related genes (54.1% vs. 35.1%, p=0.003).

Conclusion: Our findings demonstrate that hyperleukocytosis impacts survival differently based on
treatment intensity and is associated with distinct genetic profiles. While not a poor prognostic factor
in intensive chemotherapy patients, it significantly worsens outcomes in those receiving non-intensive
treatment. These results provide important evidence for risk stratification and treatment selection
in AML patients with hyperleukocytosis.

Keywords: Acute myeloid leukemia, Genetic alterations, Hyperleukocytosis
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Siriraj Hospital
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Introduction: Heparin-induced thrombocytopenia (HIT) is a hypercoagulable condition associated
with a high risk of thrombotic events. However, patients may still face bleeding complications, despite
the thrombotic risk. While most studies concentrate on thrombosis, bleeding is often underreported,

especially within the Asian population.

Aim: To assess the incidence of bleeding and thrombotic complications and identify factors

associated with the outcomes

Methods: We conducted retrospective and prospective cohort studies on patients with suspected

or confirmed HIT at Siriraj Hospital from January 2004 to December 2024.

Results: A total of 41 patients were enrolled, with a mean age of 66.8 years and a comparable
male-to-female ratio. Sixteen (39%) were admitted to the ICU, including 33 patients with confirmed
HIT and 8 with suspected HIT (positive for either an immunoassay or the heparin-induced platelet
aggregation test). Five patients had HIT with thrombosis. Among the 29 patients (70.7%) with renal
impairment, 13 had newly diagnosed acute kidney injury (AKI), and 16 had pre-existing chronic
kidney disease (CKD), 14 of whom developed AKI during admission. Treatments included 25
patients receiving fondaparinux (62.1% in the renal group and 58.3% in the non-renal group), 5
receiving regional citrate (all in the renal group), 1 receiving warfarin, and 10 who did not receive
anticoagulation. The mortality rate was 29.3%, with one patient without anticoagulation developing
a pulmonary embolism. Overall, the bleeding incidence was 1.22% per day, with 26.8% of patients
(11/41) experiencing bleeding. Focusing on bleeding patients, 10 out of 11 had renal impairment.
The incidence was comparable between patients with confirmed and suspected HIT, with rates of
24.2% and 37.5%, respectively (P = 0.658). Seven of the 11 patients had major bleeding according
to ISTH criteria. Among fondaparinux-treated patients, 28% (7/25) experienced bleeding events,
nearly all of whom had renal impairment. Factors associated with bleeding included pre-existing CKD
(HR 2.78, P = 0.095) and SLED treatment (HR 4.60, P = 0.008).
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Conclusions: Our study highlighted a high bleeding risk in HIT patients, especially those with renal
complications. Tailored management strategies are essential, particularly in regions with limited access
to renal-safe non-heparin anticoagulants.

Keywords: Heparin-induced thrombocytopenia, Bleeding, Thrombosis

Thai Clinical Trials Registry identifier: TCTR20241227001
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Rate of advance care planning in refractory or early relapsed
aggressive B-cell non-Hodgkin lymphoma and classical Hodgkin
lymphoma at Siriraj Hospital
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Background: The prognosis for patients with aggressive B-cell non-Hodgkin lymphoma (BNHL) or
classical Hodgkin lymphoma (cHL) is favorable. However, patients with refractory or early relapsed
(RR) BNHL or cHL have poor outcomes if they do not undergo autologous stem cell trans-
plantation (ASCT). Advance care planning (ACP) enables these patients to express their care
preferences at the end of life. Studies have shown that integrating early palliative care into standard
treatment improves quality of life and overall survival in patients with solid malignancies. However,
research on palliative care in hematologic malignancies remains limited. This study aimed to
examine the rate of ACP among patients with RR BNHL and cHL.

Methods: A retrospective analysis of patients aged 15 years or older diagnosed with RR BNHL or
cHL was conducted at Siriraj Hospital from January 2008 to December 2022.

Results: Among the 383 patients, including 79.4% with BNHL and 20.6% with cHL, the median age
was 54 years with 47% males. Patients were divided into three groups: Group A, receiving intensive
treatment without ASCT (66.1%), Group B, receiving less-intensive therapy (17.2%) and Group C,
receiving intensive treatment with ASCT(16.7%). ACP completion rates were 47.8% in Group A,
62.5% in Group B and 9.1% in Group C (P=0.001). The median time from the diagnosis of RR lym-
phoma to ACP was 212 days in Group A and 70 days in Group B (P=<0.001), The median time from
ACP to death was 15 days in Group A and 17 days in Group B (P=0.899). Comparing ACP com-
pleters with non-completers, 25.7% versus 13.6% received chemotherapy within 30 days of death
(P=0.225), and 3% versus 9.1% died in the ICU (p=0.156). Among ACP completers, 78.9% expressed
a preference for palliative treatment, and 97.7% successfully received palliative care at the end of life.

Conclusions: Patients with RR BNHL and cHL often undergo intensive chemotherapy for the expec-
tation to be cured. Therefore, these patients had a low rate of ACP and significant delays in its
implementation. Among patients who completed ACP, the majority expressed a preference for palliative

treatment and received it as desired at the end of life.

Keywords: Lymphoma, Advance care planning
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Thrombin generation assay changes after prothrombin complex
concentrates reversal in patient receiving direct oral anticoagulants
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Background: According to the efficacy, safety and convenience of administration, direct FXa
inhibitors are increasingly used nowadays. However, problems with using of direct FXa inhibitors, es-
pecially major bleeding or pre-operative preparation are serious. Management of these complications
remains challenge. Andexanet alfa, an antidote of direct FXa inhibitors, is a specific and effective
reversal agent but is not universally available. Most of the clinical practice guidelines recommend the
use of 4-factor prothrombin complex concentrates (4PCCs) as an alternative management strategy.
Although 4PCCs have been confirmed to be effective hemostatic agents in these situations, the
changes of thrombin generation after 4PCCs administration have not been extensively studied.

Method: Patients currently taking direct FXa inhibitors and having major bleeding or being prepared
for an emergency surgery were enrolled. After informed consent, patients were given 50 units/kg of
4PCC and had blood tests for drug level and thrombin generation assays (TGAs) at 15-30 minutes
immediately before and after 4PCC administration. Demographic information, clinical responses,
volume of blood loss and mortality rate at 30 days were analyzed. Drug level and the changes of

TGAs before and after 4PCCs administration were compared.

Results: Fifteen patients with the median age of 77.87+12.48 years were enrolled. Male was
slightly predominant. Eighty percent of patients were non-valvular atrial fibrillation. Ten patients
presented with major bleeding, and 5 patients required emergency operation. All patients achieved
hemostatic control with 4PCC. However, 6 patients (40%) received additional hemostatic supports
as determined by their physicians. Plasma drug level at pre and post 4PCC infusion were not
different. Significant shortening of lag time by 1.15 minutes (95% CI -2.22 to -0.08; p value 0.036)
and significant increase of endogenous thrombin potential (ETP) by 463.90 nMeminute (95% CI
204.95-722.84; p value 0.002) were detected. Three patients died from complications unrelated to
4PCCs. No thrombotic complication was reported during hospitalization.

Conclusion: 4PCCs can shorten lag time and increase ETP, which well correlated with hemostatic

control in patients receiving direct FXa inhibitors. Additional studies specifically targeting in an
assessment of clinical endpoints and TGAs should be performed to further confirm these findings.

Keywords: Thrombin generation assay, Prothrombin complex concentrates, Direct oral anticoagulants

273 /‘\ @e



PP- 23

Comparison of genetic proling between myelodysplastic syndrome
(MDS) and pre-MDS patients and the study of genetic mutation
predicting response to low-dose erythropoietin therapy
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Background: Myelodysplastic syndromes (MDS) are clonal hematopoietic disorders characterized by
ineffective hematopoiesis and risk of progression to acute myeloid leukemia. Pre-MDS conditions
show dysplastic features in >10% of blood cells, but the genetic relationship between pre-MDS
and MDS remains unclear.

Method: In this retro-prospective cohort study, patients diagnosed with MDS and pre-MDS underwent
bone marrow studies, cytogenetics, and Next Generation Sequencing (NGS). Data on hemoglobin
levels and ESA response were collected to evaluate relationships between genetic profiles and

clinical outcomes.

Result: Among 350 patients (178 females, 172 males), 171 had MDS and 179 had pre-MDS.
The mean age was comparable between groups (MDS: 69.87 + 14.55 years; pre-MDS: 70.47
+ 12.28 years, p=0.672). Laboratory findings showed significant differences between MDS and
pre-MDS groups in WBC (3700 vs. 4600 cells/mm®, p=0.003), ANC (1965 vs. 2490 cells/mm’,
p=0.005), and platelet counts (103 vs. 160 x10°/mm°®, p<0.001). EPO treatment patterns differed
significantly (50.9% in MDS vs 35.2% in pre-MDS, p=0.003), with higher initial doses in the MDS
group (10000 vs. 5000 units/week, p=0.004). Hemoglobin levels were consistently lower in MDS
patients at baseline (9.00 vs. 9.90 g/dL), 3 months (9.11 vs. 10.42 g/dL), and 6 months (9.69
vs. 10.88 g/dL), all p<0.001. Nine genes were identified as more likely presence in MDS com-
pared to pre-MDS: ASXL1 (p=0.01), DDX41 (p=0.039), IDH2 (p=0.033), RUNX1 (p<0.001), SF3B1
(p<0.01), SRSF2 (p=0.005), TET2 (p=0.008), TP53 (p=0.003), and U2AF1 (p=0.001). ESA re-
sponse patterns revealed RUNX1 (p=0.012), SF3B1 (p=0.006), and SRSF2 (p=0.031) showed sig-
nificantly associated with poor response to low-dose ESA (<10,000 units/week) of the entire cohort.

Conclusion: This comprehensive analysis identifies several mutations more commonly found in
MDS than pre-MDS. Additionally, mutations in splicing factor genes (SF3B1, SRSF2) and RUNX1

are associated with poor response to low-dose ESA therapy,

Keywords: MDS, Erythropoietin, Genetic mutation

274 /‘\ @e



PP- 24

Disease characteristics and treatment response in plasmacell
disorders patients based on genetic abnormalities from
uorescense in situ hybridizationrigin

Watcharamon Theerabunyakul, Chutima Kunacheewa

Division of Hematology, Department of Medicine, Siriraj Hospital, Mahidol University, Bangkok

Background: Multiple myeloma (MM) represents the third most common hematologic malignancy
in Thailand. Patient prognosis is strongly associated with cytogenetic abnormalities detected through
fluorescence in situ hybridization (FISH). This study aimed to evaluate the proportion of genetic
abnormalities, clinical characteristics of high-risk FISH findings, and treatment responses in MM

patients at Siriraj Hospital.

Methods: This retrospective and prospective study included 113 patients diagnosed with MM or
plasma cell leukemia between January 2020 and December 2023 who underwent cytogenetic testing

by FISH. The study analyzed their clinical characteristics, treatment regimens, and survival rates.

Results: High-risk cytogenetics, as defined in R-ISS, were detected in 20/113 patients (18%), com-
prising t(4;14) in 12%, t(14;16) in 1%, and del(17p) in 7% of cases. Chromosome 1 abnormalities have
recently been recognized as high-risk genetic markers, with gain1g21 and amp19g21 detected in 34%
and 20% of patients, respectively. Patients with high-risk cytogenetics showed distinct clinical char-
acteristics compared to their non-high-risk counterparts. They demonstrated significantly elevated
globulin levels (7.2 vs 5.0 g/dL, P=0.005) and M-protein levels (5.0 vs 2.4 g/dL, P = 0.001), while had
lower platelet counts (171.9 vs 222.6 x103/uL, P = 0.028). Eighty-one percent of patients received
bortezomib-based regimens as the first-line therapy. Over a median follow-up period of 25 months,
the overall cohort achieved a median PFS of 24 months and median OS of 91 months. Patients with
high-risk FISH abnormalities demonstrated a median PFS of 30 months and median OS of 87 months.
While individual genetic abnormalities generally showed no significant impact on survival outcomes
compared to FISH-negative cases, amp1g21 was significantly associated with poor prognosis,
resulting in shorter PFS (11 vs 26 months, P = 0.026) and reduced OS (44 months vs NR, P = 0.042).

Conclusion: This study reveals the prevalence of cytogenetic abnormalities detected by the FISH
panel at Siriraj Hospital. Patients with amp1g21 demonstrated inferior survival outcomes compared
to FISH-negative patients, highlighting the importance of FISH testing in identifying high-risk genetic

factors that influence MM patient survival and guide treatment decisions.

Keywords: Fluorescence in situ hybridization, Multiple myeloma, Cytogenetic abnormalities
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Is bone marrow biopsy needed for diagnosis of acute leukemia?

Supakarn Boonnumma _and Yingyong Chinthammitr

Division of Hematology, Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok

Background: Bone marrow examination is an important procedure for diagnosing acute leukemia
(AL). At Siriraj hospital, both bone marrow aspiration (for smear interpretation and flow cytometry)
and biopsy remain routine diagnostic procedures. The benefit of bone marrow biopsy (BMBX) in
addition to bone marrow aspiration (BMA) for diagnosis of AL is unclear. This study aimed to
determine the diagnostic concordance between bone marrow aspiration and bone marrow biopsy

and the added diagnostic benefit from bone marrow biopsy in cases of AL.

Methods: This retrospective study included patients diagnosed with AL who underwent both BMA
and BMBx. Data were collected from electronic medical records between 2013 and 2023. The type

of AL was classified as acute myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL).

Results: The study included 281 cases of AL (148 cases of AML and 133 cases of ALL). Diagnostic
concordance between BMA and BMBx was observed in 82.2% of cases (88.5% in AML, 75.2% in
ALL). Diagnosis of AL could be established based solely on BMA in 84.3% of cases (92.6% in AML,
75.2% in ALL). BMBx added more data (including the definite diagnosis, presence of myelofibrosis,
and dysplastic feature) in 19.2% of cases, especially in cases with dry tap from BMA (81.4%) or

fluid/clotted marrow (33.3%).
Conclusion: Bone marrow aspiration plays a highly sensitive role in the diagnosis of acute leukemia
especially in AML. In this study, it showed 82.2% diagnostic concordance with bone marrow biopsy.

Bone marrow biopsy is obviously beneficial in cases with dry tap from bone marrow aspiration.

Keywords: Acute leukemia, Bone marrow biopsy, Evaluation
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Prevalence and clinicopathologic characteristics according to
cell of origin subtypes among patients with peripheral T cell
lymphoma

Phartsakorn Charoensaksawan'*, Narittee Sukswai’*, Kitsada Wudhikarn'

* Contributed equally as co-first authors

'Division of Hematology and Center of Excellence in Translational Hematology, Department of Medicine,
Faculty of Medicine, Chulalongkorn University
“Department of Pathology, Faculty of Medicine, Chulalongkorn University

Introduction: Peripheral T-cell lymphoma (PTCL) encompasses diverse histological subtypes with
varying prognoses. Cellular origin classification, including PTCL-GATAS, PTCL-TBX21, and PTCL-
unclassifiable, using an immunohistochemistry (IHC) algorithm, has been associated with outcomes
following CHOP-like chemotherapy. However, data on cellular origins in Thai PTCL patients remain
limited. This study evaluates the prevalence of these subtypes and their relationship with clinico-
pathological features and outcomes.

Methods: This bidirectional cohort study included PTCL patients diagnosed at King Chulalongkorn
Memorial Hospital from 2557 to 2567. Baseline characteristics, details of chemotherapy, and outcomes
were collected. Tissue samples underwent IHC staining with GATA3, CCR4, TBX21, and CXCR3
antibodies and were classified into PTCL-GATAS3, PTCL-TBX21, or PTCL-unclassifiable cellular origin
subtypes using a previously published algorithm (Amadore C, et al. Blood, 2019). Correlations between
cellular origin and outcomes were analyzed.

Results: Fifty-one PTCL patients (12 PTCL-NOS, 15 AITL, 22 ALCL and 2 MEITL) were included,
with a median age of 58.3 years. Advanced-stage disease was noted in 56.9% of cases, and 37.2%
presented with high-intermediate to high-risk disease according to the Prognostic Index for T cell
lymphoma. IHC positivity was observed for GATA3 (17.6%), CCR4 (27.4%), TBX21 (19.6%), and
CXCR3 (41.2%), with 31.4% negative for all markers. Based on the algorithm, 13.7%, 54.9% and
34.3% were classified as PTCL-GATA3, PTCL-TBX21, and PTCL-unclassifiable, respectively. Of 51
patients, 34 (66.7%) received anthracycline-based regimens, most commonly CHOP (18/34, 52.9%)
and CHOEP/E-POCH (7/34, 20.6%). At a median follow-up of 13.6 months, 26 patients (51%) had
died. The median overall survival (OS) was 37.4 months, with a 1-year OS of 67.5%. By cellular
origin, median OS was 14 months for PTCL-GATAS, 46.2 months for PTCL-TBX21, and not reached
for PTCL-unclassifiable with corresponding 1-year OS of 51.4%, 76.5%, 57.8%, respectively.
PTCL-GATAS3 was associated with significantly worse OS (HR 3.54, 95% CI 1.35- 9.28, P=0.01).

Conclusion: This study highlights the distribution of PTCL subtypes based on cellular origin in
Thai patients, with a predominance of the PTCL-TBX21 subtype. PTCL-GATAS3 was associated
with poor outcomes. IHC-based classification of cellular origin may aid in risk stratification. Validation
in larger cohorts is needed to refine its role in risk assessment and management.

Keywords: Peripheral T cell lymphoma, Cell of origin, Outcome
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Associations of markers of coagulation, brinolysis and
inammation with post thrombotic syndrome

Worapapas Chalermsuwiwattanakan and Ponlapat Rojnuckarin

Division of Hematology, Department of Medicine, Faculty of Medicine, Chulalongkorn University and
King Chulalongkorn Memorial Hospital, Thai Red Cross Society

Background: Post-thrombotic syndrome (PTS) is a common (20-50%) chronic debilitating complication
of deep vein thrombosis (DVT). Previous studies suggested that hypercoagulation and inflammation
played important roles. However, the effects of impaired fibrinolysis, which may cause prolonged

persistence of thrombus, has not been investigated.

Objectives: To study the associations of fibrinolysis by euglobulin lysis time (ELT), coagulation by
D- dimer and inflammation by high sensitivity - CRP (hs-CRP) with moderate-to-severe PTS in DVT

patients

Methods: We enrolled DVT patients taking anticoagulants at the hematology outpatient unit between 1,
January and 31, December 2024. The clinical characteristics, laboratory tests and PTS status by

Villalta scale were assessed.

Results: The cross-sectional study included 104 patients with the median (IQR) of 41.5(8.5-84)
months after acute DVT. The mean age was 56+15.3 years and 52% were female. Warfarin, DOACs
and LMWH were taken in 56.7%, 36.5% and 6.7%, respectively. PTS developed in 88 patients (84.6%)
comprisingmild (21.1%), moderate (49.0) and severe PTS (14.4%). Comparing cases with Moder-
ate-to-severe PTS versus No-mild PTS, the ELT was significantly longer (273 vs. 237 minutes, respec-
tively; P < 0.01). The D-dimer and hs-CRP levels showed higher levels without significant difference

between these two groups (440 vs. 396 ng/L; P=0.703 and 1.80 vs. 1.65 mg/dL; P=0.233, respectively)

Conclusion: Hypofibrinolysis was associated with PTS in DVT patients who were taking anticoagulants.

Future prospective cohort studies are warranted to confirm this result.

Keywords: Post thrombotic syndrome, Euglobulin lysis time, High sensitivity CRP, D- dimer, Villalta scale

278 /‘\ @e



PP- 28

Generation of immortalized erythroid progenitor cell line
from hematopoietic stem cells derived from [3’-thalassemia
(CODONS 41/42) with hemoglobin E disease

Thaw Naing Zin"?, Pinyaphat Khamphikham®®

"Master of Science Program in Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai University,
Chiang Mai, Thailand

*Division of Clinical Microscopy, Department of Medical Technology, Faculty of Associated Medical Sciences,
Chiangmai University, Chiang Mai, Thailand

*Hematology and Health Technology Research Center, Department of Medical Technology, Faculty of Associated
Medical Sciences, Chiang Mai University, Chiang Mai, Thailand

S—thalassemia is caused by a mutation in the B—globin gene (HBB) on chromosome 11. Codons
41/42 (-TTCT) is one of the most common ﬁ—thalassemia mutations in Thailand, causing the
absence of B—globin production, also known as BO—thaIassemia. Coinheritance of ﬁo-thalassemia
and hemoglobin E (BO—thaIassemia/HbE) accounts for 50% of severe B—thalassemia cases globally,
with high prevalence in Southeast Asia, especially Thailand, where 3,000 children born annually and
living 100,000 patients are estimated. The study of deep molecular pathology and drug discovery
in this common BO—thaIassemia/HbE disease is notably restricted by the shortage of patient-
derived materials and the unavailability of appropriate cell line models. In this study, we generated
an immortalized erythroid cell line from peripheral blood CD34+ hematopoietic stem cells of a Thai
woman affected by ﬁo-thalassemia [codons 41/42 (-TTCT)] and HbE [codon 26 (G>A)]. To im-
mortalize the cells, we produced lentivirus carrying Tet-inducible construct to express HPV16 E6/
E7 genes, which extended proliferation and self-renewal in a serum-free medium supplemented
with doxycycline. We then examined the specific biological properties and characteristics of the
produced immortalized erythroid cell line by identifying the immortalization of erythroid progenitor
cells through subculturing for more than 60 days. Flow cytometry analysis demonstrated that the cells
highly expressed CD71 and CD235a, corresponding to basophilic erythroblasts in Wright-Giemsa
staining. This cell line was also capable of differentiating into enucleated red blood cells in a specific
medium. Together, this study produced the first human cellular model for common BO—thaIassemia/

HbE, providing a sustainable platform for studying disease mechanisms and therapeutic strategies.

Keywords: BO—ThaIassemia/HbE, HPV E6/E7, Erythroid progenitor cells
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