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UVODNI SLOVO

Véazené kolegyné, vazeni kolegové!

Zdravime vSechny, ktefi se U€astni meetingu Hematologie 2024. Jednim z cild je poskytnout prehled toho nového, co se udalo
v hematologii v roce 2023 vcetné shrnuti poznatkd ze sjezdu Americké hematologické spole¢nosti, ktery se konal minuly mésic.
K tomu jsme pozvali vyznamné zahraniéni i ¢eské hematology. DalSim zdsadnim cilem je predstavit Uspéchy ceské hematologie
v roce 2023 tak, jak byly presentovany na vrcholnych evropskych i svétovych akcich oboru.

VSichni se v nasledujicich tfech dnech mohou presvédcit, ze ¢eskd hematologie je na mezindrodnim poli Uspé$na. Doufame,
Ze klinici se sezndmi s pracemi experimentéalnich hematologl a ti zase oceni vysledky transla¢nich a klinickych studii, a to jak
na prednaskach, tak i v posterové sekci. Tu jsme pro letosni rok vylepsili nékolika inovacemi a jsme zvédavi na vase hodnoceni.
Stejné tak doufame, Ze kromé prednaskovych sekci a posterd navstivite i specialisované workshopy Meet-the-Expert, jejichZz témata
sahaji od vzacnych chorob pres residudlini nemoc, klinické otazky tykajici se hemostazy az k uméni psani grantd. Jsme radi, ze se
také velmi zajimavym zpUsobem rozsifuje oSetfovatelska sekce a stala se nedilnou soucasti setkani.

Véfime, ze si uZijete konferenci, kterd je mimoradna svou zajimavosti a aktudlnosti a umoznuje bezprostfedni setkdvani, vyménu

informaci a navazovani dalsi spoluprace

( / croanl

Marek Trnény Jan Trka
Pfedseda Programového vyboru Pfedseda Védeckého vyboru
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PORADATEL

SPOLEK CESKYCH LEKARU
V PRAZE CLS JEP

pod zastitou:
Ceské hematologické spoleénosti CLS JEP

Ceské spoleénosti pro trombézu a hemostazu
CLS JEP

ve spolupréci s:

I. interni klinikou - klinikou hematologie VFN
a 1. Iékarské fakulty UK v Praze

Ustavem hematologie a krevni transfuze

Klinikou détské hematologie a onkologie
FN Motol a 2. Iékarské fakulty UK v Praze

Hematologickou klinikou FN Kralovské
Vinohrady a 3. Iékarské fakulty UK v Praze

VYBORY

PROGRAMOVY VYBOR

- predseda
Marek Trnény
1.LF UK a VFN Praha

- ¢élenové

Anna Jonasova
1.LF UK a VFN Praha
Kamila Polgarova
1.LF UK a VFN Praha
Tomas Stopka

1.LF UK a VFN Praha
Cyril Salek

UHKT Praha

Jan Zuna

2.LF UK a FN Motol Praha

VEDECKY VYBOR

- predseda
Jan Trka
2.LF UK a FN Motol Praha

- ¢lenové

Meritxell Alberich-Jorda
UMG AV CR Praha
Monika Belickova

UHKT Praha

Vladimir Divoky

UP Olomouc

Michael Doubek

LF MU a FN Brno

Jan Fri¢

UHKT Praha

Eva Fronkova

2.LF UK a FN Motol Praha
Ondrej Hrusak

2.LF UK a FN Motol Praha
Tomas Jelinek

LF OU FN Ostrava
Markéta Kalinova

3.LF UK a FNKV Praha
Magdalena Klanova

1.LF UK a VFN Praha
Pavel Klener

1.LF UK a VFN Praha

Katefina Machova Polakova

UHKT Praha

Marek Mraz

LF MU Brno

Jan Novak

3.LF UK a FNKV Praha
Adam Obr

UHKT Praha

Ale$ Obr

LF UP a FN Olomouc

Miroslav Penka

LF MU a FN Brno

Peter Salaj

UHKT Praha

Julia Starkova

2.LF UK a FN Motol Praha
Jan Stary

2.LF UK a FN Motol Praha
Michal Simiéek

LF OU a FN Ostrava
Martin Spacek

1.LF UK a VFN Praha
Pavel Zak

LF UK a FN Hradec Kralové

- garanti oSetrovatelského
programu

Darja Hrabankova

1.LF UK a VFN Praha
Lenka Turkova

3.LF UK a FNKV Praha
Lucie Vylitova

UHKT Praha

Jitka Wintnerova

2.LF UK a FN Motol Praha
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HODNOTITELE ABSTRAKTU

Meritxell Alberich-Jorda - UMG AV CR Praha Marek Mréaz - LF MU Brno

Monika Beli¢kova - UHKT Praha

Vladimir Divoky — UP Olomouc

Michael Doubek - LF MU a FN Brno

Jan Fri¢ - UHKT Praha

Eva Fronkova — 2.LF UK a FN Motol Praha
Ondrej Hrusak - 2.LF UK a FN Motol Praha
Tomas Jelinek — LF OU FN Ostrava

Anna Jonasové - 1.LF UK a VFN Praha
Markéta Kalinova — 3.LF UK a FNKV Praha
Magdalena Klanova - 1.LF UK a VFN Praha
Pavel Klener - 1.LF UK a VFN Praha
Katefina Machova Polakova - UHKT Praha
Heidi Mécikova - 3.LF UK a FNKV Praha

Jan Novak — 3.LF UK a FNKV Praha
Adam Obr - UHKT Praha

Ale§ Obr - LF UP a FN Olomouc
Miroslav Penka - LF MU a FN Brno
Kamila Polgarovéa - 1.LF UK a VFN Praha
Julia Starkovéa — 2.LF UK a FN Motol Praha
Jan Stary - 2.LF UK a FN Motol Praha
Cyril S&lek — UHKT Praha

Martin Spagek - 1.LF UK a VFN Praha
Tomas Stopka - 1.LF UK a VFN Praha
Jan Trka - 2.LF UK a FN Motol Praha
Marek Trnény — 1.LF UK a VFN Praha

Védecky vybor konference dékuje vsem, ktefi se podileli na hodnoceni abstraktd.
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ORGANIZACNI
ZAJISTENI
KONFERENCE

Meritis, s.r.o.

Obrovského 644

141 00 Praha 4

e-mail: phd2024@meritis.cz

Alzbéta Matéjovska
organizace konference
tel.: 731 109 563
matejovska@meritis.cz

Dita Bilkova

sponzoring, vystavovatelé
tel.: 739 571 536
bilkova@meritis.cz

tel.: 272 774 065
www.phd.cz

Jitka Dobrevova
registrace, ubytovani
tel.: 737 287 522
dobrevova@meritis.cz
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VIRGO
(blok v AJ)

STREDA
17.1. 2024 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
13:15-14:45 15:00-16:30 17:00-19:00
ZE;T'P// R 11:15-12:00  12:15-13:00 Blok | Blok Il SLAVNOSTNi ZAHAJENI
NADIR RECISTRACE = AbbVie Roche Edulv(acnl';v)rogr'am _ Edulv(acnl';v)roglzam _ ) EHA Presit{ent N 19:30
o Pfednaskova 3 Pfednaskova = Hefmanského prednaska =
@ sdéleni - sdéleni - Neuwirtova prednaska Spole¢ensky
D = o=
- £ g b vecer
E 2 2 (hotel Clarion,
sal = 12:15-13:00 = = restaurace Veduta)
TYCHO)// 8:30-19:00 > 11:15-1200
) Bristol Myers
KEPLER REGISTRACE Pfizer Squibb
CTVRTEK
18. 1. 2024 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
11:00-12:30 14:45-16:20 16:45-18:15
saly 7:30-19:00 8:30-9:15 9:30-10:30 Blok Il 13451430 Blok IV Blok V
ZENIT/ REGisTRACE | Janssen- Meet the expert Edukaéni program o Edukacni program Edukaéni program
NADIR Cilag workshop 1 Yednaskova ovartis A g tednaskova : :
zahraniéni hosté P 18:15 » 19:00
sdéleni (blok v AJ) sdéleni Posterova  Pokracovani
sekce - diskuse, vecefe
> > prezentace (sal Meridian + foyer)
3 8 (sal Meridian)
syl 5201000  830-9:5 9:30-1030 g 11:00-12:30 - 13:45-15:30 ©
TYCHO/ . - - Meet the expert £ Osetiovatelsky 3 Osetrovatelsky g
o y
KEPLER REGISTRACE  ESUCERIER workshop 2 é program | program Il é
4 9:30-10:30
saly § 7.20_g 20— 14-
LEO/ 7:30-8:15 Meet the expert 13:30-14:30
Amgen workshop 3 Gilead
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PATEK
19.1. 2024 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
p=] p=]
3 3 12:00-13:30
saly B g:00-13:30 gs0-10q5 @ 10N1H Blok VI
ZENIT/ REGISTRACE AstraZeneca S Meettheepert 2 o program
NADIR &2 workshop 4 8 - —
K .2 Vybér z publikaci
(=W (=W
=]
y 9:00-10:30 3
sal . ) [5] 0012
TYCHO)// 8:00-13:30 Osetrovatelsky S DD
_
KEPLER |  RECISTRACE program Il &  OSetfovatelsky program IV
workshop R 13:30
[~ v ,
ZAKONCENI
KONFERENCE,
=] o v
3 20— 11- 3 OBED
saly R g00-13:30 8:30-9:15 9:30-10:15 f‘g LtH e ety f‘g
LEO/ REGISTRACE Swixx Swixe 2 Ms\?;rihs%g;p; " -
VIRGO Biopharma Biopharma 3 8
>2 (bIOkVAJ) >8
o o
10:30-11:30
saly B g.40-13:30 -
AQUARIUS/ el gt Legenda:
TAURUS REGISTRACE workshop 6
PREDNASKY EO1 - E13

PREDNASKOVA SDELENI{
PREDNASKY 001 - 012

VYBER Z PUBLIKACI

MEET THE EXPERT
WORKSHOP 1 -6

OSETROVATELSKY PROGRAM

SATELITNi SYMPOZIA
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Schize vybord a jednani na zakladé osobniho pozvani

STREDA 17. 1. 2024

— SALONEK STELLA (3. PATRO, vedle registrace)

09:00 - 11:00
Schuze vyboru Ceské hematologické spoleénosti CLS JEP

FIREMNi ADVISORY BOARDY:

stfeda 17. 1. 2024 - Swixx Biopharma s.r.o. (salének Aquarius)
patek 19. 1. 2024 - AbbVie s.r.o. (sal6nek Stella)

CTVRTEK 18. 1. 2024

—> SALONEK ZODIAC (2. PATRO)

7:30 - 8:15
Zasedani HEMATOLOGIE-online.cz

— SALONEK STELLA (3. PATRO, vedle registrace)

12:30-13:30
Schoze vyboru Transplantaéni sekce CHS CLS JEP

—> SALONEK AQUARIUS (3. PATRO)

12:30 - 13:30
Zasedani redakéni rady ¢asopisu Transfuze
a Hematologie Dnes

PATEK 19. 1. 2024

— SALONEK STELLA (3. PATRO, vedle registrace)

7:30 - 8:30
Schoze vyboru Ceské spoleénosti pro trombézu
a hemostazu CLS JEP

8
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streda 17. 1. 2024

STREDA 17. 1. 2024

11:15-12:00 Satelitni sympozia

AbbVie s.r.o. (saly Zenit/Nadir)
Pfizer, spol. s r.o. (sély Tycho/Kepler)

12:15-13:00 Satelitni sympozia

Roche s.r.o. (sély Zenit/Nadir)
Bristol-Myers Squibb spol. s r.o. (saly Tycho/Kepler)

— SALY ZENIT + NADIR

13:15-14:45
Odborny program - Blok |

Predsedajici: Mécikova H. (Praha), Obr A. (Olomouc), Sykorova A.
(Hradec Kralové)

13:15-13:20

Predstaveni poster(: Stopka T. (Praha)

13:20 - 13:43

EO1 H Co nového prinesl kongres ASH 2023 v oblasti NHL?
Trnény M. (Praha)

13:43 - 13:58

Al || ASH 2023
Single Cell RNA Sequencing Enables Identification of Mantle
Cell Lymphoma Subclones with Drug-Resistant Profiles Already
at Diagnosis and May be Used for Therapy Prognostication and
Personalization
Kazantsev D. (Praha) a spol.

13:58 -14:13

o3 |l ASH 2023
Risk of central nervous system vs systemic relapse in patients
with diffuse large B-cell lymphoma treated with R-CHOP:
What should we focus on?

Zikmundova M. (Praha) a spol.
14:13 - 14:28

ol | ASH 2023 ]
Epcoritamab SC + R-mini-CHOP Leads to High Complete
Metabolic Response Rates in Patients with Previously Untreated
Diffuse Large B-Cell Lymphoma Ineligible for Full-Dose R-CHOP:
First Disclosure from Arm 8 of the EPCORE NHL 2 Trial
Belada D. (Hradec Kralové) a spol.

14:28 — 14:45
EO2 [ Jakeé jsou vyzvy v Iéc¢bé Hodgkinova lymfomu
I na prahu roku 2024
Janikova A. (Brno)

14:45 - 15:00 Prestavka

15:00 - 16:30
Odborny program — Blok Il

Predsedajici: Belickova M. (Praha), Machova Poldkova K. (Praha), Simicek M.
(Ostrava)

15:00 - 15:05

Predstaveni poster(: Stopka T. (Praha)

15:05-15:25

EO3 J Mnohocetny myelom - jsme souéasti prelomové dekady
Minarik J. (Olomouc)
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15:25-15:40

L [l ASH 2023

Asciminib (ASC) Add-On to Imatinib (IMA) Demonstrates
Sustained High Rates of Ongoing Therapy and Deep
Molecular Responses (DMRs) With Prolonged Follow-Up in the
ASC4MORE Study

Mayer J. (Brno) a spol.

15:40 - 15:55

SLL | EHA 2023

Combinatory therapy of asciminib and ponatinib was effective
in treatment of CDX model of blast phase CML
Cufik N. (Praha) a spol.

15:55-16:10

ol | EHA 2023/

Multiomics profiling of extramedullary multiple myeloma tumors
and their microenvironment
Zihala D. (Ostrava) a spol.

16:10 - 16:30

EO4 JJ Myelodysplasticky syndrom/neoplazie - co pfinesl
rok 2023 a novinky z ASH meetingu
Jonasova A. (Praha)

16:30 - 17:00 Prestavka na kavu

17:00 - 19:00
SLAVNOSTNi ZAHAJENiI KONFERENCE

Predsedajici: Cetkgvsky P. (Praha), Hrabankova D. (Praha), Gumulec J. (Ostrava),
}Sozék T. (Praha), Sramkova L. (Praha), Trka J. (Praha), Trnény M. (Praha),
Zak P. (Hradec Kralové)
17:00-17:30
Zahajeni konference

17:30-18:00
SPECIALNi PREDNASKA
EHA president: Almeida A. (Lisboa; Portugal):
UPDATES ON DIAGNOSIS OF MYELODYSPLASTIC/
MYELOPROLIFERATIVE NEOPLASMS

18:00 - 18:30
HERMANSKEHO PREDNASKA
Hochhaus A. (Jena; Germany):
EVOLUTION OF THE MANAGEMENT OF CHRONIC MYELOID LEUKEMIA

18:30 - 19:00
NEUWIRTOVA PREDNASKA
Ganz T. (Los Angeles; USA):
IRON HOMEOSTASIS AND ITS DISORDERS, FROM ANEMIA TO
HEMOCHROMATOSIS

19:30 Spolecensky vecer (restaurace Veduta, 2. patro)
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CTVRTEK 18. 1. 2024

7:30 - 8:15 Satelitni sympozium

ctvrtek 18. 1. 2024

9:30-10:30

Amgen s.r.o. (saly Leo/Virgo)

8:30 - 9:15 Satelitni sympozia

—> SALY LEO + VIRGO (BLokVAJ

Meet the expert workshop 3:
MRD v lymfoidnich malignit

Janssen-Cilag s.r.o. (saly Zenit/Nadir)
AstraZeneca Czech Republic s.r.o. (sdly Tycho/Kepler)

9:30-10:30

— SALY ZENIT + NADIR
Meet the expert workshop 1:

Zivot ohrozujici krvaceni

Salaj P. (Praha) & Pafizek A. (Praha), Durila M. (Praha)

9:30 - 10:30

— SALY TYCHO + KEPLER
Meet the expert workshop 2:

Funkéni ovérovani vzacnych poruch - postupy, modely,

racionalni pristup

Fronkova E. (Praha) & Shadman M. (Seattle; USA), Jelinek T. (Ostrava),

Klener P. (Praha)

10:30-11:00 Prestavka na kavu

Skvérova Kramarzova K. (Praha) & Horvéthovd M. (Olomouc), Vikova M. (Brno)

¢
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ctvrtek 18. 1. 2024

11:00-12:30

— SALY ZENIT + NADIR
Odborny program - Blok Il

Predsedajici: Cetkovsky P. (Praha), Doubek M. (Brno), Penka M. (Brno)
11:00 - 11:05

12:30 - 13:45 Obéd (hotelova restaurace Veduta, 2. patro)

13:30 - 14:30  Satelitni sympozia

¢

13)>

Predstaveni poster(: Starkova J. (Praha)

11:05-11:25

EO5 |JJ Trombéza - ASH 2023
Gumulec J. (Ostrava)

11:25-11:40

Novartis s.r.o. (sdly Zenit/Nadir, 13:45-14:30)
Gilead Sciences s.r.o. (saly Leo/Virgo, 13:30-14:30)

14:45 - 16:20

Odborny program — Blok IV  (/okvAJ)

Pfedsedajici: Divoky V. (Olomouc), Stopka T. (Praha), Spadek M. (Praha)
14:45-15:15

ol | ASH 2023 ]

Spolehliva detekce klinicky vyznamnych variant v genu TP53
s alelickou ¢etnosti pod 10%: Mezinarodni studie Evropské

vyzkumné iniciativy pro CLL (ERIC)
Pavlova S. (Brno) a spol.

11:40-11:55

EO7 | Mastocytosis and hypereosinophilic syndrome
Hermine O. (Paris; France)

15:15-15:45

EO8 [ Chronic lymphocytic leukemia
Shadman M. (Seattle; USA)

15:45-16:15

o[ | EHA 2023 |
FOXO1-RICTOR AXIS induces adaptive increase in akt

activity during BCR inhibitor therapy in CLL: implications for

combination therapy

Ondrisova L. (Brno) a spol. — OCENENE SDELENI MLADYCH HEMATOLOGU

11:55-12:10

009 § EL¥IFE]

Impaired HSC fitness and accelerated leukemogenesis in

a mouse model of chronic inflammation

Grusanovic¢ S. (Praha) a spol. — OCENENE SDELENI MLADYCH HEMATOLOGU

12:10-12:30

E0O6 [ Diagnostika a Iééba hemofagocytujici lymfohistiocytozy

Stary J. (Praha)

E09 | Clonal hematopoiesis
Shlush L. (Rehovot; Israel)

16:20 — 16:45 Prestavka na kavu
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16:45 - 18:15 18:15-19:00  Posterova sekce - prezentace (sal Meridian)

Odborny program - Blok V

Predsedajici- Hrusak O. (Praha), Salek C. (Praha), Srémkova L. (Praha) 19:00 Pokraéovani diskuze nad postery, ve&efe
(sal Meridian + foyer)

16:45 - 16:50
Predstaveni poster: Starkova J. (Praha)

16:50-17:10
E10 JJ AML ve svétle ASH 2023
Jindra P. (Plzeri)

17:10-17:25

N | ASH 2023
Distinct Cellular, Transcriptional, and Mechanistic Properties
Determine HSC Fate During Emergency Granulopoiesis
Vanickova K. (Praha) a spol.

17:25-17:40

RN | ASH 2023 ]
Independent Prognostic Value of DNA-based Minimal Residual
Disease Assessment in Unselected Populationbased Cohort of
Pediatric Acute Myeloid Leukemia
Trka J. (Praha) a spol.

17:40 - 17:55

012 JJ Non-virally Produced CD19 Chimeric Antigen Receptor-T Cells
with Enhanced Tscm-like Immunophenotype for Therapy of
Refractory B-cell Malignancies
Otahal P. (Praha) a spol.

17:55-18:15
E11 JJ T-lymfocyty s chimérickym antigennim
receptorem — novinky v terapii lymfomo

Polgarova K. (Praha)
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POSTEROVA SEKCE

Moderovana diskuse:
¢tvrtek 18. 1. 2024 od 18:15 do 19:00 hodin, sal Meridian

Nemaligni hematologie (Postery PO1 - PO4)

Diskusi Fidi: Volejnikova J. (Olomouc), Zivny J. (Praha)

PO1

Chronic inflammation promotes extramedullary hematopoiesis via
upregulation of matrix methalloproteinase 9 [T WIFE]

Kuzmina M. (Praha) a spol.

P02

Metabolomic profiling confirms the key role of oxidative stress in the
pathophysiology of Diamond-Blackfan anemia [X[;IPIiPE])
Jahoda 0. (Olomouc) a spol.

PO3

Management chirurgickych vykond u pacientt s dédiénym deficitem
FVII - 15leta praxe ve Fakultni nemocnici Ostrava [Ej1; P Pk
Hrdli¢kova R. (Ostrava) a spol.

P04

Uncovering the origins of embryonic hematopoiesis
Simové M. (Vestec) a spol.

A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU <( 15

Myeloproliferace (Postery PO5- PO8)

Diskusi fidi* Cufik N. (Praha), Zackova D. (Brno)

PO5

Somatic Mutations in Cancer-related Genes Were Observed More
Frequently in AYA CML Patients Compared to Elderly at Diagnosis,
Whereas the Frequency Was Markedly Higher in Elderly Patients During

TKI Treatment [EIFIFE]

Krizkova J. (Praha) a spol.

Po6

Expression and interactions of antiapoptotic proteins were associated
with sensitivity of TKI resistant CML clones to BH3-mimetics

25th Annual John Goldman Conference on CML

Burda P. (Praha) a spol.

PO7

Analysis of factors influencing the decision to stop TKI treatment in
CML patients in deep molecular response [T WIFE)
Semerad L. (Brno) a spol.

P08

Real world population-based data from nationwide registry support the
existence of accelerated phase in newly diagnosed chronic myeloid
leukemia (CML) patients even in tyrosine kinase inhibitors (TKIs) era

Horriak T. (Brno) a spol.
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Mnohocetny myelom (Postery P09 - P14)

Diskusi Fidi* Sedlak F. (Praha), Zihala D. (Ostrava)

P09

Real-World Outcomes of 2149 Newly Diagnosed Transplant-Eligible

Multiple Myeloma Patients [IIL.WIFE]
Popkova T. (Ostrava) a spol.

P10

Vysledky lIééby nemocnych s Waldenstromovou makroglobulinémii
na Klinice hematoonkologie FN Ostrava v letech 2013-2022
Kascak M. (Ostrava) a spol.

P11

Real-world evidence on prognostic value of minimal
residual disease in multiple myeloma: Czech experience

IMS 2023

Muroriova L. (Ostrava) a spol.

P12

Newly detected TP53 gene deletion in repeatedly
examined patients with multiple myeloma (MM)

14th European Cytogenomics Conference

Pavlistova L. (Praha) a spol.

P13

Srovnani tripletU s lenalidomidem (DRD, KRD a IRD) u relabovaného
a refrakterniho mnohoéetného myelomu v realné klinické praxi

Minafik J. (Olomouc) a spol. [EX1IFIVED

A SVETOVE HEMATOLOGIE
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P14

Molekularné cytogeneticka analyza nadorového genomu pacientd

s mnohocetnym myelomem zamérena na vysSetieni prestaveb gend IGL,
IGK a MYC.

Bryjova L. (Brno) a spol.

Lymfomy | (Postery P15 - P20)

Diskusi fidi- Dura$ J. (Ostrava), Hané&kova V. (Olomouc)

P15

Progression of Disease within 2 Years Predicts Poor Survival in Patients

with Classic Hodgkin Lymphoma [LE;FIFE]
Kredatusova A. (Olomouc) a spol.

P17

Biomarker Driven Strategies for Targeted Elimination of Hypoxia

Adapted Lymphoma Cells [LSFIFE]
Klener P. (Praha) a spol.

P18

Do the control cohorts of phase Ill randomized trials reflect the real-
world results of DLBCL patients? [LXIFIFE]
Vodicka P. (Praha) a spol.

P19

DLBCL patients’ journey: from symptoms to diagnosis LS FIFE]
Vodicka P. (Praha) a spol.
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P20

Diagnosis to treatment interval is the most significant prognostic factor
compared to symptoms to treatment as well as to contact to treatment

intervals in DLBCL patients [ EZFIFE])
Vodicka P. (Praha) a spol.

Lymfomy Il (Postery P21 - P25)

Diskusi fidi: Havranek O. (Praha), Zikmundova M. (Praha)

P21

Celotélové MR vysetieni ve stagingu u pacientt s difdznim
velkobunéénym B lymfomem

Lambert L. (Praha) a spol.

P22
The Outcome of DLBCL Patients with Testicular Involvement - Real

World Data [EXIFIFPE]

Mocikova H. (Praha) a spol.

P23

Potransplantacni lymfoproliferace u détskych pacientt
po transplantaci solidnich organus - pres 20 let zkuSenosti ve FN Motol

The 13th Biennial Childhood Leukemia and Lymp
Rackova M. (Praha) a spol.

P24

Microbiota diversity in patients with diffuse large B-cell lymphoma and
immune-privileged sites lymphoma [[[¢)|SV{ipk]
Dlouha L. (Praha) a spol.

KAM NAS ROSOUVA TO NEJLEPSI Z CESKE
A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU <( 17

P25

Genomic aberrations detected in circulating tumor DNA from
cerebrospinal fluid and plasma of patients with primary and secondary
CNS lymphomas with negative flowcytometry

Mareckova A. (Brno) a spol.

Chronicka lymfocytarni leukemie (Postery P26 - P29)

Diskusi Fidi Mrdz M. (Brno), Simkovié M. (Hradec Kralové)

P26

The interplay between BcR signaling and p53 pathway upon DNA
damage in primary CLL cells [)[¢ 880 1pk]
Pesova M. (Brno) a spol.

P27

Abstract Title:Unveiling the Spectrum of Genetic Alterations in
Relapsed/Refractory CLL Patients on Targeted Inhibitors: A Prospective

Unicentric Study [\T[¢8 8 opX]
Ecsiové D. (Hradec Krélové) a spol.

P28

Real-world Effectiveness and Safety of Tixagevimab/Cilgavimab Lower
Dosage Regimen in Pre-Exposure Prophylaxis in Patients Undergoing
Treatment for Chronic Lymphocytic Leukemia

Simkovié M. (Hradec Krélové) a spol.

P29

Cytogeneticky screening pacienty s chronickou lymfocytarni leukémii
lIééenych inhibitorem Brutonovy tyrozinkinazy

Ondrouskova E. (Brno) a spol.
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Myelodysplasticky syndrom | (Postery P30 - P33)

Diskusi fidi: Zemanova Z. (Praha), Rohon P. (Brno)

P30

MUTATIONS OF SF3B1 GENE AND ITS SIGNIFICANCE ON PATIENTS WITH
MYELODYSPASTIC SYNDROMES (MDS) [ op 2 Y ETEE
Zemanova Z. (Praha) a spol.

P31

Molecular Mechanisms Underlying Abnormal Activation of T Cells in
Idiopathic Aplastic Anemiaand Hypoplastic Myelodysplastic Neoplasms

Lenertova Z. (Praha)

P32

THE KEAP1-NRF2 REDOX PATHWAY IS OF CENTRAL IMPORTANCE
DURING 5-AZACYTIDINE THERAPY AND THE DEVELOPMENT
OF RESISTANCE VIA A SPECIFIC SET OF PROTEIN OXIDATIVE

MODIFICATIONS [T/ .WIFE)

Pimkova K. (Vestec) a spol.

P33

DIFFERENT MUTATIONS IN SF3B1 GENE HAVE SPECIFIC
TRANSCRIPTOMICCHARACTERISICSINMYELODYSPLASTICNEOPLASMS

(ASH 2023

Trsova I. (Praha) a spol.

KAM NAS POSOUVA TO NEJLEPSI Z CESKE

OBSAH SCHEMA PROGRAMU <<

Myelodysplasticky syndrom Il (Postery P34 - P37)

Diskusi fidi- Cermak J. (Praha), Minafik L*. (Praha)

P34

Accelerated Progression in Lower-Risk Myelodysplastic Neoplasms:
Attenuated Cell Cycle, DNA Damage Response, and Augmented
Oncogenic Transcriptome Signatures

Kaisrlikova M. (Praha) a spol.

P35

The role of clonal hematopoiesis variants in the development
of myeloid neoplasms post cytotoxic therapy — case series

EHA Scientific Meeting on MDS/MPN/AML

Bohunova M. (Brno) a spol.

P36

SINGLE-CENTER EXPERIENCE WITH LUSPATERCEPT THERAPY IN
LOW-RISK MYELODYSPLASTIC SYNDROME (LR-MDS) PATIENTS WITH
TRANSFUSION DEPENDENCE REFRACTORY TO ERYTHROPOIETIN

THERAPY [ ovlop R ETEET

Jondsova A. (Praha) a spol.

P37

SALVAGE VENETOCLAX COMBINATION THERAPY IN PATIENTS WITH AML
TRANSFORMATION AFTER AZACITIDINE THERAPY FAILURE FOR HIGH-
RISK MDS - SINGLE-CENTER EXPERIENCE.

Minarik L. (Praha) a spol.

18)>
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Akutni lymfoblastova leukemie (Postery P38 - P43)

Diskusi ridi: Folber F. (Brno), KuZilkova D. (Praha)

P38

Distinct Pattern of ABL1 Genomic Breakpoints in Chronic Myeloid
Leukemia and BCR::ABL1-Positive Acute Lymphoblastic Leukemia:
Analysis of 884 Patients with minor and Major BCR::ABL1 Fusion

Zuna J. (Praha) a spol.

P39

L-ASPARAGINASE BY-PRODUCT GLUTAMATE IMPEDES THE EFFECT
OF CHEMOTHERAPY BY AUGMENTING GLUTATHIONE BIOSYNTHESIS

Hlozkova K. (Praha) a spol.

P40
ULTIMATE CLARIFICATION OF THE RELATIONSHIP BETWEEN

ASPARAGINE SYNTHETASE ACTIVITY AND SENSITIVITY OF LEUKEMIA TO

L-ASPARAGINASE [ WIFE]

Hlozkova K. (Praha) a spol.

P41

Alterace IKZF1 maji negativni vliv na dosazeni ¢asné molekularni
odpovédi a celkové preziti u dospélych pacientd s BCP-ALL lééenych
podle protokolu GMALL 07/2003 [ -WIFE])

Polivkova V. (Praha) a spol.

A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU <<

P42

Therapy of adult patients with acute lymphoblastic leukemia based
on pediatric-inspired protocols in the Czech Republic in 2007-2020

(EHA 2023 ]

Sélek C. (Praha) a spol.

P43

Prvni zkusenosti s vyuzitim metody digitalni MLPA u dospélych
pacientU s B-prekurzorovou akutni lymfoblastovou leukemii
Virzalova Z. (Brno) a spol.

Akutni myeloidni leukemie (Postery P44 - P48)

Diskusi fidi: Lysak D. (Plzeri), Vélka J. (Praha)

P44
ALDH1A as a therapeutic target in Acute Myeloid Leukemia

Shaikh M. (Praha) a spol.

P45

Single-cell analysis reveals gene expression heterogeneity in stemness

marker CD99 in AML patients before and after induction therapy

Gmucova H. (Plzeri) a spol.

P46

Hematological disorders in patients with constitutional chromosomal

ELO g ENTAAN 14th EUROPEAN CYTOGENOMICS CONFERENCE

Valeridnova M. (Praha) a spol.

19>>
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P47
NK cells as supportive treatment in different lines of AML therapy

(ESH AML 2023

Szabova J. (Praha) a spol.

P48

BAALC and XAGE1 are alternative markers of measurable residual
disease in acute myeloid leukemia patients [|3:1; W0 EP 1P X]
Cerovska E. (Praha) a spol.

Bunécna terapie a transplantace (Postery P49 - P54)

Diskusi Fidi: Mihélyové J. (Ostrava), Srémek J. (Plzers)

P49

Characterization of Infectious Complications During the Expected
Duration of Cytokine Release Syndrome (CRS) in Patients Receiving
CAR T Cell Therapy — Are we Over-Treating with Anti-Microbials?

Tandem Meetings

Mihalyova J. (Ostrava) a spol.

P50

Trends in Allogeneic Hematopoietic Cell Transplantation over the past
21 years - a single centre analysis [[3:]1 P4 PE]
Jindra P. (Plzeni) a spol.

P51

UTILIZATION OF NK CELLS IN PREVENTION OF RELAPSE AFTER
HEMATOPOIETIC STEM CELL TRANSPLANTATION - CLINICAL STUDY

PHASE IB/Il {21 apr ik

Srémek J. (Plzeri) a spol.

A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU << 20

P52

AUTOLOGOUS STEM CELL TRANSPLANTATIONS (ASCT ) IN YEARS
1993-2022 - 1 CENTRE EXPERIENCE OF EBMT REPORTS PROCESSING

EBMT 2023

Trnkova M. (Praha) a spol.

P53

Software algorithm for HLA-loss relapse detection using NGS data from
HLA genotyping
Vrana M. (Praha) a spol.

P54

Audit system during COVID-19 pandemic - remote auditing as
a challenge for both pages? [3:] v rk]
Steinerova K. (Plzer) a spol.
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patek 19. 1. 2024

PATEK 19. 1. 2024

8:30 - 9:15 Satelitni sympozium

Swixx Biopharma s.r.o. (saly Leo/Virgo)

9:30 - 10:15 Satelitni sympozia

AstraZeneca Czech Republic s.r.o. (saly Zenit/Nadir)
Swixx Biopharma s.r.o. (saly Leo/Virgo)

10:30-11:30

— SALY ZENIT + NADIR
Meet the expert workshop 4:

Konzultacni hematologie

Dulicek P. (Hradec Kralové) & Gumulec J. (Ostrava)

10:30-11:30

—> SALY LEO + VIRGO (BLoKvAJ)
Meet the expert workshop 5:

Vzacné choroby

Kozak T. (Praha) & Hermine O. (Paris, France) & Stary J. (Praha)

10:30-11:30

— SALY AQUARIUS + TAURUS (BLoKVAJ)
Meet the expert workshop 6:

Tips and tricks in Grant writing
Alberich-Jorda M. (Praha) & Mraz M. (Brno)

11:30-12:00

OBSAH

Prestavka na kavu

SCHEMA PROGRAMU

¢
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patek 19. 1. 2024

12:00 - 13:30

— SALY ZENIT + NADIR
Odborny program - Blok VI
Predsedajici: Cermék J. (Praha), Hajek R. (Ostrava), Zuna J. (Praha)

12:00 -

12:20

E12 |

Autoimunitni hemolytické anémie
Cervinek L. (Brno)

Vybér z nejlepsSich publikaci ¢éeskych autoru v roce 2023

12:20 -

12:35

BPO1 I

12:35 -

More Than 2% of Circulating Tumor Plasma Cells
Defines Plasma Cell Leukemia-Like Multiple

(YEITI Il JOURNAL OF CLINICAL ONCOLOGY

Jelinek T. (Ostrava)

12:50

BP02|

NGS better discriminates true MRD positivity for
the risk stratification of childhood ALL treated
on an MRD-based protocol

Svatori M. (Praha)

12:50 - 13:05

BP03I

Discovery of Potent and Exquisitely Selective Inhibitors
of Kinase CK1 with Tunable Isoform Selectivity

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION

Janovska P. (Brno)

13:05-13:25

¢

22

E13 J AIHA a Evans syndrom v détském vékv -
soucasny pohled na diagnostiku a Ié¢bu
Sukova M. (Praha)

13:25-13:30

Diskuse

13:30 ZAKONCENIi KONFERENCE
Trka J. (Praha), Trnény M. (Praha)

Obéd (hotelova restaurace Veduta, 2. patro)

SAVE THE DATE!

Srdeéné Vas zveme
na 25. prazské hematologické dny - HEMATOLOGIE 2025
Termin: 22. - 24. 1. 2025
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&tvrtek 18. 1. 2024

CTVRTEK 18. 1. 2024

11:00 - 12:30
— SALY TYCHO + KEPLER

Osetiovatelsky program | - Nutri¢ni péce
v hematoonkologii

Predsedajici: Andraskova V. (Brno), Balikova M. (Praha)
11:00-11:20

13:45 -15:30

Osetfovatelsky program Il - Bezpecna péce
zameérena na mekke cile

Predsedajici: Mlateckova L. (Praha), Turkova L. (Praha)

13:45-14:30

ESO5 ] Krizova pfipravenost ve VFN — reakce na ozbrojeného Utoénika
Milateckova L. a kol. (Praha)

14:30 - 15:15

ESO1 ] Nejéastéjsi nutricni problémy pacientd po transplantaci
krvetvornych bunék
Prihodova M. (Brno)

11:20-11:40

ESO06 ] Psychosocialni intervenéni tym Fakultni nemocnice
Hradec Kralové
Necasova A. (Hradec Kralové)

15:15-15:30

ESO02 ] Nutricni péce u déti podle druhu lécby
Balikova M. (Praha)

11:40-12:00

ESO03 | Modifikace neutropenické diety ve FN Brno
HloZzankova J. (Brno)

12:00 - 12:20

ES04 | Stravovani sterilni a polosterilni — moznosti a vyznam v lécbhé

Balikova M. (Praha)
12:20-12:30

Diskuse

12:30 - 13:45 Obéd (hotelova restaurace Veduta, 2. patro)

Diskuse
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patek 19. 1. 2024

PATEK 19. 1. 2024 S05

Inspirace osSetrovatelské péce z Princes Maxima centru
v Utrechtu
Jurcikova P. (Praha)

Mezigeneracni spoluprace sester
Matouskova T., Foktikova K., Novotna S. (Praha)

Kdyz se fekne firemni kultura
Koriarik M. (Ostrava)

Osetfovani PICC katetr0 na Klinice hematoonkologie FNO
Bestova D., Erteltova M. (Ostrava)

Minchhausendv syndrom by proxy u matky pacienta Iééeného
na KDHO 2. LF UK a FN Motol
Schramm F., Vejsadové P, Vichova J., Svojgr K., Lelové Z. (Praha)

ZAKONCENIi KONFERENCE A OBED

SAVE THE DATE!

Srdecéné Vas zveme
na 25. prazské hematologické dny - HEMATOLOGIE 2025
Termin: 22. - 24. 1. 2025

9:00 - 10:30
A S06
— SALY TYCHO + KEPLER
Osetiovatelsky program lll. - Workshop Paliativni péée
S07
ESO07 I »Hodnotova Anamnéza: Klicova dovednost pro kvalitni

zdravotni pééi”

Rusinova K., Zavadova I. (Praha) S08
10:30-11:00 Prestavka na kavu S09
11:00 - 13:00
Osetrovatelsky program IV - Varia 13:00
Predsedajici: Hrabdnkova D. (Praha), Vylitova L. (Praha), Wintnerova J. (Praha)

S01 Vyznam ECP pfi feSeni potransplantacnich komplikaci

Vodickova P, Marxova M., Kabatova Maxova K. (Plzer)

S02 | Transplantace krvetvorby u sclerosis multiplex
Toman D., Konarik M. (Ostrava)

S03 | Asparaginaza znama neznama
Vedrova J., Rozsivalova P. (Praha)

S04 | Pilotni projekt Upravy lécivych pripravkd sestrou

specialistkou na KDHO
Peter J. (Praha)
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obbvie

11:15-12:00 SALY ZENIT / NADIR

DEJME PACIENTUM S CLL SANCI
NA OBDOBI BEZ LECBY!
Predsedajici:

prof. MUDr. Michael Doubek, Ph.D.

VENETOKLAX V LECBE CLL VE SVETLE
AKTUALNICH DAT Z KLINICKYCH STUDII

prim. MUDr. Martin Spagek, Ph.D.

(Ustav lékar'ské biochemie a laboratorni diagnostiky, VFN Praha)

POZNEJTE PRAVDU: CO SI LEKARI

A PACIENTI MYSLI O LECBE CLL?

MUDr. Martin Simkovi&, Ph.D.

MUDr. Dominika Ecsiova

(IV. interni hematologicka klinika, LF UK a FN Hradec Kralové)

PACIENT S CLL VE 2. LINII TERAPIE
prof. MUDr. Michael Doubek, Ph.D.
(Interni hematologicka a onkologicka klinika FN Brno)

OBSAH SCHEMA PROGRAMU <<

@ Pﬁzer

11:15-12:00 SALY TYCHO / KEPLER
VYVOJ V LECBE HEMATOLOGICKYCH MALIGNIT

POSUN V LECBE AKUTNi LYMFOBLASTICKE LEUKEMIE
MUDr. Frantisek Folber, Ph.D.

POSUN V LECBE MNOHOCETNEHO MYELOMU
prof. MUDr. Mgr. Jifi Minarik, Ph.D.

27
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STREDA 17.1.2024

Roche)

12:15-13:00 SALY ZENIT / NADIR

PO 20 LETECH ZMENA SoC V 1L DLBCL JE TU!
aneb kdyz statistika neni nuda....

Moderator a Uvodni slovo:
prof. MUDr. Marek Trnény, CSc.

PROC 20 LET CEKANI STALO ZA TO?

CO NOVEHO PRINASI POLIVY PACIENTUM
S NELECENYM DLBCL?

JAK SPRAVNE INTERPRETOVAT
VYSLEDKY STUDIE POLARIX?

Diskutovat a hledat odpovédi na otazky budou:

doc. MUDr. David Belada, Ph.D. — z pohledu klinika
(FN Hradec Kralové)

Mgr. Adam Svobodnik, Ph.D. - z pohledu statistika
INFEKCE JAKO NEJCASTEJSi KOMPLIKACE
LECBY HEMATOONKOLOGICKEHO PACIENTA

prim. MUDr. Vaclava Adamkova, Ph.D.
(VFN Praha)

Pro U€astniky sympozia bude pfipraveno obédové obcerstveni.

A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU <<

STREDA 17.1.2024

dl Bristol Myers Squibb’

12:15-13:00 SALY TYCHO / KEPLER

JAKE JSOU NOVE MOZNOSTI LECBY MDS, AML
A MF V PODMINKACH CESKE KLINICKE PRAXE?

Predsedajici:
doc. MUDr. Mgr. Cyril Salek, Ph.D.

POTVRZUJi DATA REBLOZYLU V CESKE KLINICKE
PRAXI VYSLEDKY Z REGISTRACNI STUDIE U MDS?
doc. MUDr. Anna Jonasov4, Ph.D.

ONUREG ZLEPSUJE PREZITi NEJEN U MLADSICH AML
PACIENTU, ALE | V SUBPOPULACI NAD 75 LET
doc. MUDr. Barbora Weinbergerov4, Ph.D.

28)>

INREBIC JAKO NOVE HRAZENA LECBA U MYELOFIBROZY:

PRVNI KLINICKE ZKUSENOSTI Z REALNE PRAXE
MUDr. Petra Bélohlavkovd, Ph.D.
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CTVRTEK 18. 1. 2024
AMGEN

7:30-8:15 SALY LEO / VIRGO

CE O PACIENTA V CASNE

OPTIMALNI PEC]
PRIC REGIONY

FAZI ITP NA
Predsedajici:
prof. MUDr. Tomas Kozak, Ph.D., MBA

ZAVERY Z ITP AKADEMIE 2023 PRO LECBU CASNE ITP

”(m»

JAKA JE REALITA POUZIVANI 5
KORTIKOSTEROIDU V LECBE ITP V CR?
MUDr. Jaromir Gumulec

JAKE JSOU MOZNOSTI LECBY ITP
V PODMINKACH NECENTROVE PECE?
MUDr. Dagmar Gran¢arova

Panelova diskuze:

prof. MUDr. Tomas Kozak, Ph.D., MBA
MUDTr. Libor Cervinek, Ph.D.

MUDr. Dagmar Grancéarova

MUDr. Jaromir Gumulec

Pro UCastniky sympozia bude pfipraveno obc&erstveni.
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CTVRTEK 18. 1. 2024 CTVRTEK 18. 1. 2024

S
janssen )' Oncology
PHARMACEUTICAL CompaNIES oF (ohmsom(Jomion

8:30-9:15 SALY ZENIT / NADIR 8:30-9:15 SALY TYCHO / KEPLER
AKTUALNI TEMATA V MANAGEMENTU CLL ROLE C5 INHIBITORU V LECBE PACIENTU S PNH
) .. Moderator:
AKTUALNI TEMATA V MANAGEMENTU CLL prof. MUDr. Pavel Zék, Ph.D.
prof. MUDr. Marek Trnény, CSc. (FN Hradec Kréalové)

(I. interni hematologicka klinika, VSeobecna fakultni nemocnice v Praze)

JAK SEL CAS... DLOUHODOBE ZKUSENOSTI

NOVEL THERAPY SIDE EFFECT PROFILE MANAGEMENT S C5 INHIBITORY V LECBE PNH
prof. Nikola Bulj, MD, Ph.D. prof. MUDr. Pavel Zak, Ph.D.
(Department for cardiology, University hospital centre (FN Hradec Kralové)

“Sestre milosrdnice”, University of Zagreb, School of Medicine)

) PRICINY ANEMIE U PACIENTU S PNH
KOMBINOVANA TERAPIE CLL prof. MUDr. Jaroslav Cermak, CSc.

S OMEZENOU DOBOU PODANi (UHKT Praha)

prof. MUDr. Michael Doubek, Ph.D. X .

(Interni hematologicka a onkologicka klinika, Fakultni nemocnice Brno) RAVULIZUMAB JAKO PRVNI VOLBA U PACIENTU S PNH
MUDr. Libor Cervinek, Ph.D.
(FN Brno)
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CTVRTEK 18. 1. 2024

), NOVARTIS

13:45-14:30 SALY ZENIT / NADIR
ASH TIMES - NOVINKY A TRENDY

Moderéator:
prof. MUDr. Tomas Papajik, CSc.

OD CELKOVEHO PREZITi KE KAZDODENNIMU
ZIVOTU ANEB CO DALE ZLEPSOVAT NA POLI CML
doc. MUDr. Daniela Z&&kova, Ph.D.

RUXOLITINIB V LECBE PV - CO
VSECHNO JESTE NEVIME?
MUDr. Petra Bélohlavkova, Ph.D.

FOLIKULARNI LYMFOM - U KOHO A KDY
ZVAZIT LECBU POMOCI CAR-T
MUDr. Kamila Polgarov4, Ph.D.

NOVA DOPORUCENI EBMT PRO LECBU GvHD
prim. MUDr. Jan Vydra, Ph.D.

A SVETOVE HEMATOLOGIE

CTVRTEK 18. 1. 2024

¥J GILEAD

Creating Possible

13:30-14:30 SALY LEO / VIRGO

MANAGEMENT NEZADOUCICH UCINKU
PO CAR T U PACIENTU LECENYCH V CESKYCH
CENTRECH A NASLEDNA PECE

CASNE NEZADOUCI UCINKY POCAR T
A JEJICH MANAGEMENT
MUDr. FrantiSek Folber, Ph.D.

CYTOPENIE PO CAR T A JEJi MANAGEMENT
MUDr. Robert Pytlik, Ph.D.

NASLEDNA PECE O PACIENTY PO CAR T LECBE
A PRIPADNA USKALI
doc. MUDr. David Belada, Ph.D.

¢
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PATEK 19. 1. 2024
6 SWIxx BioPharma

Modern Medicines for All

8:30-9:15 SALY LEO / VIRGO

BRUKINSA: NOVA KAPITOLA V LECBE
VASICH PACIENTU S CLL

Predsedajici:
prof. MUDr. Michael Doubek, Ph.D.
(Interni hematologicka a onkologicka klinika, FN Brno)

ZANUBRUTINIB IN CLL - A NEW STANDARD OF CARE
Zahranicni host:

prof. Med. Clemens Wendtner

(Klinik Schwabing, Minchen)

CO MUZEME OCEKAVAT OD ZANUBRUTINIBU
V NASI KLINICKE PRAXI?

MUDr. Martin Spacek, Ph.D.

(I. interni klinika — klinika hematologie 1.LF a VFN)
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PATEK 19. 1. 2024

9:30-10:15 SALY ZENIT / NADIR
CALQUENCE - JINY BTK INHIBITOR?

Predsedajici:
MUDr. Martin Spacek, Ph.D.
(1. LF UK a VFN Praha)

ELEVATE RR - ZALEZi NA VOLBE BTK INHIBITORU?
MUDr. Anna Panovska, Ph.D.
(FN Brno)

Kazvistiky:

AKALABRUTINIB U NEMOCNE S MUTACI
GENU TP53 V PRVNI LINII LECBY CLL
MUDr. Anna Panovska, Ph.D.

(FN Brno)

ZMENA BTK INHIBITORU: CESTA K VYSSi KVALITE
ZIVOTA S UDRZENIM TERAPEUTICKE UCINNOSTI
MUDr. Martin Simkovi¢, Ph.D.

(FN Hradec Kralové)

AKALABRUTINIB V LECBE PACIENTA S CLL
A KARDIOVASKULARNIM RIZIKEM

MUDr. Petra Obrtlikov4, Ph.D.

(1. LF UK a VFN Praha)

A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU

PATEK 19. 1. 2024
6 SWlXX BioPharma

Modern Medicines for All

9:30-10:15 SALY LEO / VIRGO

VYXEOS: KDY ZVOLIT LIPOSOMALNiI FORMU,
INTENZIVNI LECBY AML U VASICH PACIENTU?

Predsedajici:
prof. MUDr. Pavel Z&k, Ph.D.
(IV. interni hematologicka klinika LF UK a FN Hradec Kralové)

AML TREATMENT 2024: HOW TO
TREAT HIGH-RISK DISEASE?

Zahranicni host:

prof. Christoph Réllig, MD, MSc

(University hospital Carl Gustav Carus, Drazdany)

VYXEOS - ZKUSENOSTI S LECBOU V UHKT
MUDr. Jan Valka, Ph.D.
(Ustav hematologie a krevni transfuze, Praha)
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EO1

| Co nového prinesl kongres ASH 2023 v oblasti NHL?
Marek Trnény
l.interni klinika 1.LF UK a VFN Praha

Rok 2023 nepfinesl néjaké naprosto zlomové vysledky v oblasti Non-
Hodgkinovych lymfom0 (NHL). Z pohledu dostupnosti terapie se vSak vyrazné
rozSifily moznosti [éCby a to i v prvni linii DLBCL, kdy rezim polatuzumab-ve-
dotin R-CHP (Pola-R-CHP), ziskal, po registraci v roce 2022, od 1.12.2023
Uhradu i v CR pro nemocné s DLBCL s vy$$im rizikem. V 1é&bé relapsy je moz-
né pouzit CAR T-cell terapii pro nemocné s DLBCL, u nichz selhala terapie
do 12 mésic0, byly registrovany, byt zatim nemaji Uhradu, bispecifické proti-
latky glofitamab a epcoritamab, a kombinace lenalidomid tafasitamab. Stejné
tak u folikularnich lymfomU se od roku 2022-2023 zacina pouzivat CAR T-cell
terapie, bispecificka protilatka mosunetuzumab, byt ta nemé Uhradu. V tomto
kontextu se pak dale prohlubuje snaha o molekularné biologickou charakteri-
zaci jednotlivych podtyp0 a pochopeni pficin rezistence.

Na vyro€nim sjezdu Americké hematologické asociace bylo prezentovano té-
meér 800 sdéleni zabyvajicich se Non-Hodgkinovymi lymfomy (NHL) od pa-
togeneze, molekularni biologie pfes léCbu az po vysledky v rediné klinické
praxi a socialni a ekonomické souvislosti pé¢e o nemocné s lymfomy. Oproti
predchozim sjezdOm zde nebyla az na vyjimky prezentovana data, kterd maji
potencidl zdsadnim zpUsobem ménit dosavadni algoritmy lé¢by NHL. SpiSe
bychom mohli oznacit prezentovana data za fadu krokd smérem k vyuziti mo-
lekularné biologickych znalosti k personalizaci 1é¢by, dal$i posun od 1é¢by za-
lozené na chemoterapii k 1é€bé vyuzivajici cilené 1éky a imunitni systém. Je
zfejmé, Ze jakykoli vybér z prezentovanych praci je navysost subjektivni a ze
nékdo dalsi by vybral tfeba prace jiné. Rozdélil jsem prace do péti skupin.

1. ct DNA:
Prvni skupina se tyka biologie lymfom0 a tzv . tekuté biopsie. Zde stoji
za zminku nékolik sdéleni. Jednak to je prace Jardina a spol (abst. 169), kdy

jsme na souboru 443 pacient0 ze studie POLARIX ukdzali, Ze existuje velmi
dobra shoda mezi muta¢nim profilem stanovenym pomoci WES na diagnos-
tické tkani a profilem definovanym na zakladé analyzy ctDNA. Prestoze byly
jisté odchylky, molekularné definované podskupiny DLBCL ze ctDNA a tkané
mély stejné preziti a ctDNA by tak mohla byt vyuZita k molekularné genetic-
ké charakterizaci DLBCL. Vyuziti ctDNA jako metody monitorovani MRD bylo
demonstrovano jak na real world datech z terapie prvni linie (abst 69), kdy
se zd4, Ze pfi multivariani analyze hodnoceni jak interim tak konec¢né odpo-
védi pomoci PET/CT a zaroven MRD pomoci ctDNA, vychazi jako nezavisly
prognosticky faktor jen MRD zaloZena na ctDNA. V praci (abst. 225) zamére-
né na hodnoceni dosazeni MRD odpovédi pomoci ctDNA po CAR T-cell 1éCbé
(liso-cel) ve studii Transform ukdzal Ash Alizadeh, Ze Ize pacienty, ktefi do-
sadhnou kompletni metabolické remise (CMR) rozdélit do skupiny s negativni
pomoci MRD a pozitivni MRD. Pacienti s CMR a negativni MRD maji signifi-
kantné lepSi prognézu, nez pacienti s CMR, ale pozitivni MRD. Posledni, ale
velmi zajimavou praci, na kterou v této ¢asti chci upozornit je prace ze skupi-
ny Ashe Alizadeha (abst. 245), ktera ukazala, ze pomoci aplikace novych me-
tod (EPIC-Seq, fragmentomickych signald a VAF - variatnich alelickych frakci)
Ize dosdhnout pomoci genové exprese odvozené z cirkulujici DNA obdobné
klasifikacni shody rdznych lymfomovych podtypU jako pfi pouziti genové ex-
prese diagnostické tkaneé.

2. DLBCL

Ve druhé skupiné vénované terapii DLBCL mé zaujaly zejména préce vénova-
né star§im nemocnym. Jednalo se jak o [éCbu prvni linie kiehkych nemocnych
s DLBCL (abst. 855) nevhodnych k terapii antracykliny (n 108), ti byli IéCeni
kombinaci mosunetuzumab a polatuzumab vedotin s velmi dobrym efektem
s dosazenim celkové odpovédi v 80% a kompletni remise v 61%. Nezadouci
UCinky s fatalnim koncem byly zaznamenany u 15 nemocnych (14%), z nich
se v8ak u 8 jednalo o Umrtni zpUsobné COVID 19. Ve druhé préaci (abst.105)
byly prezentovany vysledky 1é€by lisocelem ve 2.linii u nemocnych s DLBCL
(median véku 74 let), ktefi méli néjakou kontraindikaci k vysokodavkované te-
rapii s autologni transplantaci. Pravdépodobnost PFS a OS v 18 mésicich byla
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43% a 59% resp. V soucasné dobé existuji data o UcCinnosti bispecifickych
protilatek v situaci selhani predchozi CAR T-cell terapie (fada dalSich dat se
objevila i na ASH meetingu). Studie o G¢innosti CAR T-cell terapie poté, co se-
IZe bispecificka protilatka v8ak neexistuji. V retrospektivni analyze (abst. 105)
s vyuzitim kontrolni parované kohorty z francouzského registru se ukazalo, ze
predchozi 1é¢ba bispecifickou protilatkou nesnizuje efekt CAR T-cell terapie.
Zajimavou a ,provokativni“ praci prezentoval M. Shadman (abst. 781), kdy
na souboru vice nez 600 pacientl ze CIBMTR registru demonstroval, Ze po-
kud pacient s relabovanym DLBCL dosahne CMR ma lepsi Sanci na vyssi PFS
ve 2 letech pokud je autologné transplantovan, nez kdyz je 1é¢en CAR T-cell
(71% vs 48%). Je to dano zejména nizSim rizikem relapsu (23% vs 46%). Je
nutné vSak poznamenat, Ze se celkové preziti nelisi, i kdyz by to bylo mozné
pfi takovém rozdilu v PFS predpokladat.

3. MCL

Ve tfeti ¢asti bych chtél zminit prace tykajici se lymfomu z plastovych bu-
nék (MCL). Jak prvni je nutné z mého pohledu komentovat randomizova-
nou studii Sympatico (LBA-2), v niz byli randomizovani pacienti s R/R MCL
do experimentalni vétve kombinace venetoclax (po dobu dvou let) s ibrutini-
bem do progrese nebo toxicity (I+V) a vétve kontrolované placebem (po dobu
dvou let) v kombinaci s ibrutinibem (l) do progrese nebo toxicity. Kombinace
I+V vedla k signifikantnimu snizeni rizika progrese nebo Umrti (HR 0,65;
p=0.005). Kombinace I+V vedla dale k vy$§imu procentu dosazenych CR,
del$i dobé do nasledné lécby a ke zlepSeni v Fadé dalSich parametrd s tim,
Ze celkové preziti v dobé hodnoceni vysledkd zlepSeno nebylo (HR 0,85; p
0,35). Déle byla zajimava studie BOVen (abst. 738), ktera testuje kobmina-
ci zanubrutinibu, obinutuzumabu a venetoclaxu u dosud nelécenych pacientd,
ktefi vS8ak museli splfiovat definici vysoce rizikového MCL daného pfitomnosti
TP53 mutace. Tato kombinace vedla k pravdépodobnému 75% PFS a 87% 0OS
v 16 mésicich. Dalsi prace, které mé zaujaly se vénovaly updatu studie s pir-
tobrutinibem (abst. 981). Pouziti CAR T-cell (brexucel) je dostupné i v CR, ale
z nasi zkuSenosti vyplyv4, Ze dovést pacienta k podani tohoto pfipravku neni
vUbec jednoduché. Také se ukazuje, Ze pacienti s negativnimi prognostickymi

rysy maji signifikantné nizsi benefit z podani brexucelu. Na sjezdu byl prezen-
tovan update studie ZUMA-2 v kombinaci se studii ZUMA-18 (abst. 106) s vy-
sledky konzistentnimi s pfedchozimi analyzami, s pravdépodobnosti medianu
celkového preziti témér 4 roky. Vysledky z redlné praxe u 500 pacientd léce-
nych v 84 centrech v USA byly prezentovany v nasledujici praci (abstr. 107).
S kratkym medianem sledovani 12 mésicU byla pravdépodobnost PFS a OS
v 1 roce 62% a 75%. Pacienti s negativnimi prognostickymi rysy (TP53, kom-
plexni karyotyp, vySsi Ki67, vysoké MIPI) méli horsi prognézu, obdobné jako
v praci Wanga (JCO 2023), i kdyz se rozdil zda byt ne tak vyrazny.

4. PTCL

V oblasti perifernich T lymfomd (PTCL) mé zaujaly prace s dualnim inhibito-
rem EZH2 a EZH1 valemetostatem (abst. 302) a ¢inska studie s JAK1 inhi-
bitorem golidocitinibem (abst. 305), v obou pfipadech s Cetnosti celkovych
odpovédi kolem 44% a s medidnem PFS 5,5 mésice.

V oblasti folikularnich lymfom0 byla prezentovana fada praci ukazujicich uziti
bispecifickych protilatek, CAR T-cell terapie, kombinaci v€éetné tazemetostatu
a dalSich latek, ale asi pro mé s nejmensim momentem prekvapeni.

5. Ceské prace

V neposledni fadé je zapotfebi pfipomenout 7 praci ¢eskych autord z ASH
a 2 prace Ceskych autorU z International Conference on Malignant Lymphoma
(ICML). Tyto préce jsou také prezentovany na tomto meetingu a jsou uvede-
ny na konci literatury.
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Literatura

ctDNA

Abst. 169: Jardin F et al: Plasma Circulating Tumor DNA (ctDNA) as an Alternative
to Tissue DNA for Genotyping of DLBCL: Results from the POLARIX Study

Abst. 69: Sworder BJ et al: Prognostic Utility of Minimal Residual Disease (MRD)
after Curative Intent Induction Therapy for DLBCL: A Prospective Real-World
Ctdna Study

Abst. 225: Stepan L et al: Circulating Tumor DNA Dynamics as Early Outcome
Predictors for Lisocabtagene Maraleucel as Second-Line Therapy for Large B-Cell
Lymphoma from the Phase 3 TRANSFORM Study

Abst. 245: Mutter JA et al: Inferred Gene Expression By Cell-Free DNA Profiling
Allows Noninvasive Lymphoma Classification

DLBCL

Abst. 855: Olszewski JA et al: Mosunetuzumab and Polatuzumab Vedotin
Demonstrates Preliminary Efficacy in Elderly Unfit/Frail Patients with Previously
Untreated Diffuse Large B-Cell Lymphoma

Abst. 105: Sehgal AR et al: Lisocabtagene Maraleucel as Second-Line Therapy
for R/R Large B-Cell Lymphoma in Patients Not Intended for Hematopoietic Stem
Cell Transplant: Final Analysis of the Phase 2 PILOT Study

Abst. 228: lacoboni G et al: Efficacy of Chimeric Antigen Receptor T-Cell Therapy
Is Not Impaired By Previous Bispecific Antibody Treatment in Patients with Large
B-Cell Lymphoma

Abst 781: Shadman M et al: Autologous Transplant (auto-HCT) Is Associated with
Improved Clinical Outcomes Compared to CAR-T Therapy in Patients (pts) with
Large B-Cell Lymphoma (LBCL) Achieving a Complete Remission

MCL

LBA-2: Wang M et al: Ibrutinib Combined with Venetoclax in Patients with
Relapsed/Refractory Mantle Cell Lymphoma: Primary Analysis Results from the
Randomized Phase 3 Sympatico Study

Abst. 738: Kumar A et al: A Multicenter Phase 2 Trial of Zanubrutinib,
Obinutuzumab, and Venetoclax (BOVen) in Patients with Treatment-Naive,
TP53-Mutant Mantle Cell Lymphoma

Abst. 981: Cohen JB et al: Pirtobrutinib in Relapsed/Refractory (R/R) Mantle
Cell Lymphoma (MCL) Patients with Prior cBTKi: Safety and Efficacy Including
High-Risk Subgroup Analyses from the Phase 1/2 BRUIN Study

Abst. 106: Goy A et al.: Outcomes of Patients with Relapsed/Refractory Mantle
Cell Lymphoma (R/R MCL) Treated with Brexucabtagene Autoleucel (Brexu-cel) in
ZUMA-2 and ZUMA-18, an Expanded Access Study

Abst. 107: Kambhampati S. et al. : Real-World Outcomes of Brexucabtagene
Autoleucel (Brexu-cel) for Relapsed or Refractory (R/R) Mantle Cell Lymphoma
(MCL): A CIBMTR Subgroup Analysis of High-Risk Characteristics

JCO: Wang Y et al: Brexucabtagene Autoleucel for Relapsed or Refractory Mantle
Cell Lymphoma in Standard-of-Care Practice: Results From the US Lymphoma
CAR T Consortium. JCO. 2023 May 10;41(14):2594-2606

PTCL

Abst. 302: Horwitz SE et al.: Efficacy and Safety of Valemetostat Monotherapy
in Patients with Relapsed or Refractory Peripheral T-Cell Lymphomas: Primary
Results of the Phase 2 VALENTINE-PTCLO1 Study

Abst. 305: Song Y et al.: Golidocitinib in Treating Refractory or Relapsed
Peripheral T- Cell Lymphoma: Full Analysis of the Multinational Pivotal Study
Results (JACKPOT8)

Ceské prace ASH 2023 a ICML 2023:

Abst. 3004 (001): Kazantsev D et al: Single Cell RNA Sequencing Enables
Identification of Mantle Cell Lymphoma Subclones with Drug-Resistant Profiles
Already at Diagnosis and May be Used for Therapy Prognostication and
Personalization

Abst. 4479 (002): ZikmundovAd M et al: Risk of Central Nervous System Vs.
Systemic Relapse in Patients with Diffuse Large B-Cell Lymphoma Treated with
R-CHOP: What Should We Focus on?

Abst. 4374 (P17): Klener P. et al: Biomarker Driven Strategies for Targeted
Elimination of Hypoxia Adapted Lymphoma Cells

Abst. 4485 (P18): Vodicka P et al.: Do the Control Cohorts of Phase Ill Randomized
Trials Reflect the Real-World Results of DLBCL Patients?

Abst. 3140 (P19): Vodicka P et al.: DLBCL Patients’ Journey: From Symptoms to
Diagnosis
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Abst. 4510 (P20): Vodicka P et al: Diagnosis to Treatment Interval Is the Most
Significant Prognostic Factor Compared to Symptoms to Treatment As Well As to
Contact to Treatment Intervals in DLBCL Patients

Abst. 4482 (P22): Mocikova H et al: The Outcome of Diffuse Large B-Cell
Lymphoma Patients with Testicular Involvement - Real World Data

ICML abst. 196 (P24): Diouha L et al: MICROBIOTA DIVERSITY IN PATIENTS WITH
DIFFUSE

LARGE B-CELL LYMPHOMA AND IMMUNE-PRIVILEGED SITESLYMPHOMA

ICML abst. 514 (P25): Mareckova A. et al: GENOMIC ABERRATIONS DETECTED
IN CIRCULATING TUMOR DNA FROM CEREBROSPINAL FLUID AND PLASMA OF
PATIENTS WITH PRIMARY AND SECONDARY CNS LYMPHOMAS WITH NEGATIVE
FLOWCYTOMETRY

EO02

Jakeé jsou vyzvy v léébé Hodgkinova lymfomu
na prahu roku 2024

Souhrn z konference ASH 2023

Andrea Janikova

FN Brno

UVOD:

Klasicky HodgkinOv lymfom patfi k nej¢astéjsim lymfoidnim malignitdm dét-
ského a mladého dospélého véku. Onemocnéni patfi k velmi Uspésnym ka-
pitolam onkologie s vysokou [é¢ebnou odpovédi po kombinaci chemoterapie
a eventualné radioterapie. Aktualné se pohybuje 10-leté preziti kolem 80%
a predpoklada se, Ze jistou skupinu pacientU Ize takto zcela vylégit (1). Zd4 se,
Ze potencial chemoterapie a radioterapie byl u Hodgkinovy choroby jiz prak-
ticky vy€erpan. Do 1é€by vstoupily nové modality jako konjugovana protilat-
ka anti CD30 s monometylauristatinem E - brentuximab vedotin a skupina tzv.
check-point inhibitord (anti PD-1: nivolumab, pembrolizumab). Navzdory vice
nez trojndsobnému zlepseni 5-letého preziti pacientd s Hodgkinovym lymfo-
mem za uplynulych 60 let, vyvstavaji vS8ak nové cile, které je tfeba vyresit.

Na prvnim misté nepochybné stoji onéch 15-25% pacientd s refrakternim
a relabujicim onemocnénim, déle jsou to pacienti sice v dlouhodobych re-
misich (=vyléceni), ktefi vSak umiraji pfedCasné v dusledku pozdni toxici-
ty chemoterapie a radioterapie. DalSi skupinou s neuspokojivymi vysledky
jsou pacienti starsi 65/70 let s komorbiditami, ktefi nejsou Unosni pro podani
standardni chemoterapie.

RELABUJICI A REFRAKTERNI HODGKINUV LYMFOM

BV (brentuximab vedotin) a protilatky anti PD-1 (tzv. check-point inhibitory)
predstavuji nové U¢inné Ié¢ebné moznosti, kterd zvolna nahrazuji v 1é¢ebnych
kombinacich chemoterapii (respektive jednotlivé slozky) a presouvaji se také
stale vice do ¢asnéjSich linii [éCby, jak vyplyva i z recentnich vysledkd studie
SGN35-027 zkoumajici efektivitu BV a nivolumabu s AD (adriamycin+dakar-
bazin) (2, 3). Check-point inhibitory maji také patrné chemosenzitizujici Uci-
nek (na rozdil od predlééeni BV) a jejich pfedchozi podani mdze vyznamné
zlepsit vysledky autoTx u relabujicich pacientd (PFS), jak doklada robustni ret-
rospektivni analyza 981 pacientd (4).

Nicméné i pres znacnou efektivitu Ize identifikovat skupinu refrakternich ne-
mocnych i na tyto Iéky. Jakou perspektivu maji tito tzv. double refrakterni ne-
mocni, a lze jim vibec néco nabidnout? Retrospektivni analyza 158 pacientd
ze 14 americkych akademickych center studovala osud dvoijité refrakternich
(75%, BV a PD-1) nebo téch, ktefi tuto l1écbu netolerovali (25%). Tito ne-
mocni méli median véku 33 let, 80% z nich mélo pokroc¢ilou chorobu a medi-
an predchozich linii 1é¢by byl 3. Cast pacientd (99/158) byla Ié&ena BV/anti
PD-1 opakované (,rechallenge”), avSak median doby do progrese byl v obou
pripadech kratky cca 180 dni, bez vyznamného rozdilu, median celkového
preziti (pocitdno od refrakterity/intolerance) byl avSak 7.4 roku. Pfi analyze
autofi pacienty rozdélili dle typu nasledné lécby aloTx (n=28), CAR-T CD30
(n=23) a pacienty léCené jinak (n=107). Rozdily v celkovém preZiti ve 3 letech
byly zna¢né. Po aloTx a CAR-T CD30 byly vcelku srovnatelné 89% a 85%,
av$ak pacienti [é€eni jinak dosahli pouze 46% (5).
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Z novych |éciv, kterych je v rbznych fazich klinického zkouseni celd fada, je
tfeba zminit tislelizumab, coz je jeden z novych IgG4 check-point inhibito-
r0 (antiCD47). V klinické studii fAze 1 byl zkouSen s IMMO1 (timdarpacept;
SIRPa IgG1) u velmi téZzce predlécenych pacientd s cHL (medidan predchozi
lécby 4), s dosazenim celkové odpovédi (ORR) 62.5%, 17% kompletnich re-
misi, @ 100% Urovné kontroly nemoci, pfi velmi pfiznivém bezpecnostnim pro-
filu (6).

Moznosti celularni terapie cilené na CD30 predstavila pilotni studie s modifi-
kovanymi NK burikami (,CAR-T like”), které byly ziskany z pupeénikové krve,
nasledné expandovany a modifikovany bispecifickou protilatkou AFM13 (an-
tiCD30/CD16A). U 42 tézce predléCenych pacientd (median predchozich linii
lé¢by 7) s rdznymi CD30+ lymfomy bylo podanim téchto NK bunék dosazeno
celkové odpovédi u 93% nemocnych s 67% CR. | kdyZz median EFS byl pouze
10 mésicU, median celkového preziti nebyl dosazen (7).

REDUKCE POZDNi TOXICITY

Plicni toxicita bleomycinu je dobfe zndm4, pfesto Udaje o dlouhodobé objek-
tivni toxicité chybéji. Robustni subanalyza studie RATHL zaméfena na paci-
enty s Hodgkinovym lymfomem Ié¢enych kombinaci s bleomycinem (ABVD,
BEACOPP) a bez bleomycinu (AVD) sledovala parametry plicnich funkci (ze-
jména plicni difGze) po dobu 5 let od ukonceni 1é¢by u cca 1200 nemocnych.
Studie ukazala, Ze pokles plicni difuze po ABVD vs. AVD je dlouhodobé setr-
valy a je signifikantni jesté 5 let po ukongeni IéCby. Vysledky tedy podporuji
snahy o minimalizaci/eliminaci bleomycinu z Ié€ebnych kombinaci (8).

LECBA STARSICH NEMOCNYCH

Pacienti, ktefi z rznych divodd nemohou absolvovat konvenéni chemotera-
pii v plnych davkach &i ji nemohou dostat vibec, predstavuji velkou vyzvu.
ReZimy s redukovanymi davkami (tzv. ,mini“ varianty) dosahuji jakési kont-
roly nemoci u cca 50-60% nemocnych (9, 10). Mortalita pacientd starSich
60 let je po ABVD v prvni linii mnohonasobné vyssi nez-li u pacientd mlad-
Sich (9.3% vs. 0.3%; p.001; 11). épatné vysledky jsou na vrub komorbidit

(zejména kardiopulmonalnich, DM), Castéji pokrocilému onemocnéni, toxicity
antracyklin0 a bleomycinu.

Moderni rezimy typu BV-AVD navzdory skvélym celkovym vysledkdm dosa-
huji u starSich pacientd (260 let) 5-letého PFS 67.1%, coz je vcelku podobny
vysledek jako po ABVD (61.6%; 12). Vyrazné horsi vysledky jsou spojeny s po-
mérné vyznamnou toxicitou. V tomto ohledu se jevi perspektivni kombinace
zaloZzené na check-point inhibitorech (nivolumabu). Na ASH 2023 byly prezen-
tovany oCekavané vysledky randomizované studie faze 3 (S1826) srovnavaji-
ci U¢innost a bezpe€nost kombinace BV-AVD versus Nivo-AVD u pokrogilych
cHL, subanalyza srovnavajici pacienty nad 60 let (n= 48 vs. 49). Kombinace
BV-AVD se jevila jako vyznamné toxi¢téjsi (vice infekénich komplikaci, sepsi,
vice neuropatii) oproti kombinaci Nivo-AVD, kterd se naopak zda také U&in-
n&jSi s 1-jednoletym PFS 93% vs. 64%, ktery se promita také do mensiho po-
¢tu Umrti s jednoletym OS 95% vs. 83%. Kombinace Nivolumabu s AVD tedy
predstavuje na zakladé studie faze 3 patrné novy standard lécby starSich ko-
morbidnich pacientd s pokro¢ilym klasickym Hodgkinovym lymfomem (13).

ZAVER:

Lécba Hodgkinovy choroby se nadéle vyviji. Se vstupem novych Ié¢iv se patr-
né budou v nejbliz&i dobé opét ménit na zakladé vysledkd studii faze 3 dopo-
ru€eni smérem ke kombinacim s jednoznacéné niz&i toxicitou obsahujici G¢inna
cilena léciva.

Rovnéz Ize s potéSenim konstatovat, Ze i v oblasti preklinické i ¢asného klinic-
kého vyzkumu je mnoho potencialné zajimavych lé¢ebnych modalit jako bis-
pecifické protilatky nebo NK CAR-T-like preparaty.
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MNOHOCETNY MYELOM - JSME SOUCASTI
PRELOMOVE DEKADY

Jifi Minarik

Hemato-onkologicka klinika Lékarské fakulty Univerzity
Palackého v Olomouci a Fakultni nemocnice Olomouc

Mnohocetny myelom (MM) je nddorové onemocnéni krvetvornych bunék, cha-
rakterizované pfitomnosti klondlnich plazmocytd v kostni dfeni (210%) nebo
bioptickym zachytem plazmocytomu (kostni ¢i mimokostni formy) a souCasné
pfitomnosti alespon jednoho kritéria aktivity (myeloma defining event, MDE).
[1-3]
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Mezi MDE patii
- pfitomnost orgdnového postizeni CRAB:
+ C - hyperkalcemie (>0,25mmol/I nad horni limit nebo >2,75mmol/I)
* R - renalni insuficience (Kreatinin >177umol/l nebo clearance kreatininu
<40ml/min)
* A - anémie (pokles Hb >20g/I pod fyziologickou hodnotu nebo Hb <100g/I)
* B - myelomova kostni (,bone*) nemoc (jedno a vice osteolytickych loZisek
na RTG, CT nebo PET/CT)
- pfitomnost alespor jednoho tzv. biomarkeru malignity:
« Infiltrace kostni dfené 260% klonalnich plazmocytd
* Pomér dominantnich (involved) a nedominantnich (uninvolved) volnych
lehkych Fetézc v séru 2100
+ Pfitomnost >1 fokalni Iéze (= 5 mm) pfi vySetfeni celotélovou MR

Uvedend kritéria odrazeji doporuceni mezinarodni myelomové pracovni sku-
piny (IMWG, International Myeloma Working Group) z roku 2014, kterd mezi
aktivni onemocnéni indikované k lé¢bé prifazuji na podkladé biomarkerd ma-
lignity téz ¢ast rizikovych nemocnych s doutnajicim mnohocetnym myelomem
(smoldering multiple myeloma, SMM). [1] V nékterych zdrojich jsou téz pro
zjednodus$eni nazyvana jako SLiM CRAB kritéria (S = ,sixty percent of plasma
cells in bone marrow*, Li = ,,serum light chain ratio 2100“, M = ,magnetic reso-
nance imaging detecting >1 focal lesion”)

Charakteristickym znakem MM je produkce monoklondlniho imunoglobulinu
(paraproteinu, MIG) nebo jeho strukturalnich komponent (tj. lehkych fetézc0 k
nebo A) prokazatelnych v séru a/nebo v moéi. Ackoli jde o typicky znak, Fadici
MM mezi monoklonalni gamapatie, nejde o podminku ke stanoveni diagnézy,
nebot’ u malého procenta nemocnych nemusi byt MIG detekovan vibec (tzv.
asekre¢ni forma myelomu).

MM je druhou nejCastéjsi hematologickou malignitou (po nehodgkinskych
lymfomech), s narUstajici incidenci a prevalenci. V sou&asnosti je v CR in-
cidence 6,3/100 tis. obyvatel/ rok s medianem véku 69 let. [2] Zasadni je

jeho odliseni od monoklondlni gamapatie nejistého vyznamu (MGNV, MGUS)
a SMM, nebot’ uvedené jednotky se v sou€asnosti na rozdil od MM nelédi,
maji v8ak rdzné riziko transformace do aktivniho onemocnéni.

Tabulka 1. Diferencialni diagnostika MM, SMM a MGUS

MGUS SMM MM

<10% Pbv kostnidfeni A | 210% Pbv KD NEBO 210% PbvKD NEBO

MIG < 30 g/I A | MIG 230g/I MIG 230g/I

nepfitomnost MDE A nepfitomnost MDE A pfitomnost MDE
NELECi SE LECBA

MGUS - monoklonalni gamapatie nejistého vyznamu
SMM - doutnajici mnohocetny myelom

MM -, aktivni“ mnohocetny myelom

Pb - klondini plazmatické buriky

MIG - monoklonalni imunoglobulin

MDE — myeloma defining events, kritérium aktivity MM

Kromé zdsadniho posunu v diagnostice onemocnéni, resp. v indikaci 1é¢by
jesté pred vypuknutim projevd orgdnového postizeni, jsme v poslednich le-
tech svédky prelomovych zmén, tykajicich se prfedevsim lé€ebnych pfistup.
| nadéle jsou nemocni rozdélovani na podkladé véku a celkového stavu kon-
dice na tzv. transplantabilni, ktefi jsou schopni podstoupit vysokodavkovanou
terapii s podporou transplantace krvetvornych bunék (HD-ASCT), a na ne-
transplantabilni jedince, pro néz by uvedeny pfistup byl rizikovy. Prvni velkou
zménou bylo zafazeni 1ékU s tzv. biologickym mechanismem G¢inku. Jiz prv-
ni generace imunomodulaénich 1ékd (IMiDU) a inhibitord proteasomu (PI) ved-
la k vyznamnému prodlouZeni doby do progrese i celkového preziti. Behem
kratké doby tak byl zcela vytla¢en jak rezim MP (melfalan, prednison), kte-
ry dlouhych 30 let pInil roli ,zlatého standardu lé¢by*“, tak i chemoterapeutic-
ké rezimy pouzivané pfi indukci pfed HD-ASCT ¢i v rdmci naslednych relapsu.
Kombinace PI a IMiDU se stala novym zlatym standardem a pfinesla delsi
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mediany doby bez progrese (progression free survival, PFS) nezli byl median
celkového preziti (overal survival, OS) v éfe konvencni chemoterapie.

Dalsim velkym zlomem bylo zavedeni monoklonalnich protilatek, zejména
proti molekule CD38 na povrchu myelomovych plazmocytd. Dlouhou dobu se
marné hledala vhodna protilatka, kterd by u MM méla tak zasadni UcCinek, jako
tomu bylo v pfipadé rituximabu u B-bunéénych lymfom0. Prvni skute¢né G¢in-
nou protilatkou u MM byl elotuzumab (protilatka proti CS1 receptoru), zasad-
ni posun v prognéze ale pfinesl pfedev§im daratumumab, jehoZ kombinace
v souCasnosti pronikaji do indukéni 1éEby MM a vyznamné méni ukazatele lé-
¢ebné odezvy i preziti.

V soucasnosti se vyvoj lécby mnohoCetného myelomu ubird dvéma velkymi
sméry. Tim prvnim je zefektiviiovani stavajicich 1é¢ebnych postupd pomoci
kombinac¢nich rezim0 a vstupu nové generace Iékd ,s biologickym mecha-
nismem U¢inku“. Mezi takové patii napr. léky modulujici ligazu E3 cereblonu
(CELMoDs, Cereblon E3 Ligase Modulatory Drugs), zejména iberdomid a me-
zigdomid. Oba léky jsou zatim pfedem hodnoceni v klinickych studiich faze
1-2, kde prekvapuji vysokou U€innosti jak u novych (NDMM), tak u relabuji-
cich (RRMM) pacientd s MM. Kombinace IberVD u netransplantabilnich nové
diagnostikovanych pacientd dosahovala v recentné publikované studii faze
12 celkovou lé¢ebnou odezvu (ORR) 100 % s dosazenim velmi dobré parci-
alni remise (VGPR) ¢&i lepSi odezvy u 87,5% nemocnych. [4] Podani mezig-
domidu s bortezomibem ¢&i karfilzomibem u nemocnych s RRMM vedlo k ORR
podle vySe davky u 77,8 — 90,9 % nemocnych, prestoze vétSina nemocnych
byla predlécenych inhibitorem proteasomu a refrakternich k IMiDim. [5]
Pozornost je upirana téz k u B-lymfoproliferaci znamému venetoclaxu, kte-
ry prokazal efekt u MM s pfitomnosti t(11;14). Jde o prvniho zastupce z této
skupiny [ékUd, ktery u RRMM dosahl doby bez progrese pres 20 mésicd kro-
mé kombinaci s lenalidomidem. V recentné publikované studii faze 2 s kar-
filzomibem a dexametazonem byla 1é€ebnd odezva az 95% a median PFS az
42,4 mésicu. [6]

Druhym smérem je tzv. bunécnd terapie, resp. imunoterapie v uz8im slova
smyslu, s vyuzitim CAR bunék (chimeric antigen receptor) ¢i pomoci bispe-
cifickych protilatek, které mobilizuji vlastni efektorové burnky nemocného.

V pokracujici studii CARTIUDE-4 byli nemocni refrakterni k lenalidomidu ran-
domizovani k podani CAR-T bunécného produktu cilta-cel oproti volbé Iéka-
fe (rezimy PVd, DPd). V rameni s CAR-T bunkami nebyl dosazen median PFS
oproti 11,8 mésicdm s hazard ratio (HR) 0,26 (p < 0.0001) s vysokym podilem
celkovych lé¢ebnych odpovédi (ORR 84,6 % vs 67,3 %) i procentem negativi-
ty zbytkové nemoci (MRD negativita v 60,6 % vs 15,6 %). [7] Jednou z hlav-
nich nevyhod CAR bunéc¢né terapie je délka pfipravy CAR produktu. Soucasné
trendy proto cili na zkraceni doby vyroby a umoznéni ¢asného podani tera-
pie. Nékterd z publikovanych dat ukazuji i na moznost vyroby do 9-14 dn0
se zachovanim vysoké U&innosti produktu. [8] Velmi slibné jsou téZ vysled-
ky u bispecifickych protilatek, které jsou UC€inné i u nemocnych s rizikovymi
prognostickymi faktory, coz dokladuje i systematické review Ucinnosti bispe-
cifik u nemocnych s pfitomnosti extramedularniho onemocnéni. [9] VétSina
molekul bunééné terapie v soucasnosti cili na povrchovou molekulu BCMA,
jsou ale zkoumany i jiné potencialni cile, s nemalou UspéSnosti. Zaméreni
na receptor GPR5CD vedlo k ORR 66,7% odezvé i u nemocnych predlécenych
BCMA cilenou lé€bou veetné ADC (antibody-drug conjugate), bispecifickych
protilatek ¢i CAR-T bunék. [10]

Je zfejmé, ze 1éCebné pfistupy u MM pfinaSeji vyznamné zlepSeni UCinnos-
ti i celkového preziti nemocnych, coz se odrézi i na vzestupu prevalence a ma
dopad téz na verejné zdravi. [11] O to vice je pak v posledni dobé vénova-
na pozornost optimalizacim |éCebnych strategii a hledani novych vyzev, kte-
rymi nyni bezesporu jsou relabujici onemocnéni &i pfitomnost nepfiznivych
prognostickych zmén. Lze oCekdvat, Ze se v budoucnu bude lé¢ba upirat
i na nemocné s neaktivni/doutnajici formou myelomu pfipadné i s rizikovou
monoklondlni gamapatii, s cilem predchazeni symptomatickému onemocnéni
jeSté ve fazi premaligni. Jiz nyni ale vidime, Ze jsme zdaleka nedoséahli konce
diagnostickych ani Ié¢ebnych moznosti; nové perspektivy ndm oteviraji dalsi
nahled na onemocnéni a pacientim prinaseji novou nadéji.

Za podpory MH CZ — DRO (FNOI, 00098892).
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Myelodysplasticky syndrom/neoplazie - co prinesl
rok 2023 a novinky z ASH meetingu

Anna JonaSovéa

1.Interni klinika, klinika hematologie VFN a 1. LF UK Praha

1. Prognostifikace, klasifikace, molekularné
geneticka data a klinika

V Uvodni &asti souhrnu novinek za rok 2023 a v prehledu duUlezitych dat
z ASH meetingu se budu vénovat implementaci molekularné genetickych dat
do prognostifikace a upfesnéni klasifikace. Na prvém misté cituji data rozsah-
Ié mezinarodni prace, ve které byl shromazdén soubor 3 233 diagnostickych
vzork0d myelodysplastického syndromu (MDS) nebo pfibuznych myeloidnich
novotvar( z Mezindrodni pracovni skupiny pro prognézu MDS (1). Na basi
molekularné genetickych a cytogenetickych zmén definovali autofi 18 gene-
tickych/molekularnich skupin, které odrazeji geneticky zaklad onemocnéni
a maji jisté i velky prognosticky vyznam. Prognosticky vliv blastd v kostni dfe-
ni se v jednotlivych genetickych podskupinach liSil, coz naznacuje, Ze klinic-
ky dopad zvySeného poctu blastd zavisi na genetickém kontextu. Molekularni
taxonomie odvozena v této studii je klinicky relevantni a bude slouzit jako
podklad pro budouci klasifika¢ni schémata. Genetické podskupiny a jejich
prognosticky vliv jsou zobrazeny v obrazku 1.

Obréazek 1.

S novym pfistupem, ktery plyne z hromadicich se informaci pfedevsim co se
molekularné genetickych dat ty€e souvisi i nutnost harmonizace novych klasi-
fikaci a lepsi upfesnéni jednotlivych podskupin v rdmci obou klasifikaci. Opét
jde o rozsdhlou mezinarodni multicentrickou studii analyzujici retrospektivni
data pacientU s diagnézou MDS (n=7017) a AML (n=1002) podle kritérii WHO
2016 (2). Je zrejmé, ze pro kliniky jakysi “zmatek” 2 klasifikaci je neudrzitel-
ny, a navic chybi jista specifikace skupin nové klasifikace, coz se zvlasté tyka
podskupin geneticky determinovanych. Prikladem mUze byt SF3B1 skupina
z WHO 2022 kde dal§i mutace Ci cytogenetické zmény u téchto pacientd mo-
hou zcela zménit jejich kliniku, prognézu a potfebu terapie. Jde o prvni po-
kus fuze/ harmonizace WHO 2022 a ICC 2022 u MDS. Pomoc pfi jejich pouziti
v klinice a postup pfi diagnostice ukazuje nasledujici tabulka.
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Z oralni sekce ASH meetingu byla také zajimava prace upresnujici postave-
ni mutaci kohezinového sytému (3). Mutace gen0 z kohezinového komplexu
a modulatord STAG2, RAD21, SMC1A, SMC3 a PDS5B jsou pravdépodobny-
mi genetickymi pficinami (mezi jinymi) MDS, akutni myeloidni leukemie (AML)
a MDS/myeloproliferativnich neoplazii (MPN). Neni v8ak dobfe znédmo, zda
r0zné mutace podjednotek kohezinu maji spole¢né charakteristiky onemoc-
néni a prognosticky dopad.

Analyza souboru 4 439 pacientd z Dana Faber Cancer Institute a Mnichovkych
laboratofi identifikovala podskupinu 790 pacientd s mutaci kohezinu, coz je
dosud nejvétsi soubor pacientd s mutaci kohezinu. Provedli retrospektivni
analyzu vyskytu, klinického obrazu, genomického prostredi a klinickych vy-
sledkd specifickych pro urcitou kohezinovou podjednotku. Vysledky analyzy
specifické pro jednotlivé podjednotky ukazuji, Ze zatimco mutace STAG2 jsou
charakteristické pro sekundarni AML vznikajici z MDS a jsou spojeny s vy-
znamné horsi prognézou, mutace RAD21 jsou spojeny s de novo AML a lep-
§im prezitim (viz graf 1).

Graf 1

Velmi zajimava byla prace specifikujici postaveni urcitého typu mutace TP53
u nemocnych s 5g- syndromem (4). Analyzovano bylo 682 nemocnych.
Zjisténo bylo, ze vétSinou nastésti byt mutace TP53 je z podskupin MDS u 5g-
relativné ¢asng, v mensim procentu jde o nepfiznivou multihit mutaci.

Autofi vytvorili uzite¢né skore rizika (MDS-del5q skére) pro vyvoj AML s péti
proménnymi, z nichz kazdé byla pfifazena jind vaha na zakladé regresnich ko-
eficientd: dalSi chromozomalni abnormalita - 2 body, TP53-multihit - 2 body,
BM blast >2 % - 2 body, trombocyty < 100x109/1 - 3 body a SF3B1-mutace
- 1 bod. Byly definovany tfi rizikové skupiny: Nizké, stfedni a vysoké rizi-
ko pro <1, 2, resp. 23 body s vyvojem AML v 60 mésicich 11,5 %, 23,3 %
a 43,7 %; p <0,05. Coz by jisté mohlo velmi pomoci pfi vybéru terapie a indi-
kaci k allo-transplantaci.

Podobnou praci, o které se kratce zminim je prace tykajici vyznamu muta-
ce TP53 u nemocnych lé&enych demetylaéni terapii (5). Slo o data z mezina-
rodni database VALIDATE - nejvétsi databazi pacientd s MDS s TP53 mutaci,
ktefi byli 1é€eni demetylaéni terapii (azacitidin, decitabin). Studie potvrzuje,
coz vidime i ve svych praxich, ze TP53 mutace ma vyznamny negativni vliv
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na preziti, ale nikoli na odpovéd na Iécbu HMA. Tento fakt nékdy byva za-
vadéjicim Udajem pfi hodnoceni vysledkd studovanych 1ékd. Dulezité je, ze
autofi nepozorovali rozdily v OS mezi monoalelickym a bialelickym stavem
mutace TP53. Ukazali také, ze typ pouzité demetylacni Ié€by nema vliv na vy-
sledek téchto pacientd. Celkové maji pts s mutaci TP53 velmi Spatné vysledky
a zoufale potfebuji novou, GCinnou 1é€bu viz pfilozeny graf OS kfivek.

V dal$i ¢asti uvadim novinky z roku 2023 a ASH meetingu v terapii MDS.
2. Terapie nizce rizikovych MDS (LR-MDS)

V lé¢bé LR- MDS nemocnych se nové terapeutické modality zamérfuji pre-
devsim na terapii anemie. V roce 2023 byly publikovany v Casopisu Lancet
vysledky 2 velmi d0lezitych studii, a to studie COMMANDS, kterd doklada
pozitivni vliv luspaterceptu v dosaZzeni transfuzni nezavislosti (Tl - transfu-
sion independence) u MDS nemocnych nezavisle na SF3B1 stavu a pfitom-
nosti véneckovitych sideroblastd (RS-ring sideroblasts). Druha studie byla
studie IMerge predstavujici novy prepardt imetelstat-inhibitor telomera-
zy s dosazenim az 38% TI. Na letoSnim ASH pak byla presentovana finalni

data ¢i dal$i sub-analyzy téchto vyznamnych studii, které si zaslouZzi nasi po-
zornost. Garcia Manero et al. presentoval vyborné vysledky kone¢né analy-
zy COMMANDS studie (6) RBC (read blood cells) -Tl = 12 tydn0 doséhlo 124
(68,1 %) a 88 (48,6 %) paciently v rameni s luspaterceptem a epoetinem alfa,
RBC-TI po dobu 24 tydnd doséhlo 87 (47,8 %) a 56 (30,9 %) pacientd a HI-E
> 8 tydnd 135 (74,2 %) a 96 (53,0 %) pacientl. Median (95% CIl) trvani RBC-
TI = 12 tydn0 byl delSi u luspaterceptu ve srovnani s epoetinem alfa (128,1
oproti 89,7).

Jak uvadim vySe dal$im pfinosem v terapii MDS je jisté imetelstat. Na ASH
2023 byla presentovana data sub-analyzy studie IMerge hodnotici odpovédi
v r0znych prognostickych kategoriich MDS (7).

U pacient0 [éCenych imetelstatem oproti placebu bylo pozorovano zlepsSe-
ni miry RBC-TI napfi¢ r0znymi rizikovymi podskupinami definovanymi pod-
le rizikovych profild IPSS, IPSS-R, IPSS-R cytogenetického nebo IPSS-M.
Pozoruhodné je, ze mira odpovédi (TI) u imetelstatu v podskupinach s vys-
§im rizikem a Spatnou prognézou byla podobna odpovédi v Tl v podskupinach
s niz8§im rizikem v silné transfundovanych R/R ESA LR-MDS, coz naznacuje,
Ze klinickd Ucinnost imetelstatu je nezavisla na kategoriich rizika a dava nadéji
pro pouziti imetelstatu i u vysSich rizikovych skupin, coz pravdépodobné bude
i vlivem tohoto preparatu nejen na samotnou erytropoesu, ale i potlaceni sa-
motného patologického klonu, jak ukazuji vysledky studie IMerge (9).

Novinkou na poli terapie anemie je roxadustat. Moshe Mittleman et al. pre-
sentoval vysledky studie MATTERHORN, féze lll. Roxadustat je prvni inhibi-
tor prolylhydroxylazy indukované hypoxii, zatim urCeny k 1é¢bé anémie pfi
chronickém onemocnéni ledvin. Ve fazi vybéru davky studie MATTERHORN
(NCT03263091) byl roxadustat dobfe tolerovan a 37,5 % pacientd (9/24)
s LR-MDS a nizkou transfuzni zatézi RBC doséhlo TI. Ve dvojité zaslepené
studii faze Il MATTERHORN byla dale hodnocena mira odpovédi v TI. V 28
- tydenni prdbézné analyze bylo randomizovano a léCeno 140 pacient0
(82 roxadustat, 58 placebo). Bylo dosazeno vétsi procento pacientd s TI
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v rameni s roxadustatem ve srovnani s placebem (47,5 % vs. 33,3 %). Tento
rozdil v8ak nedoséhl statistické vyznamnosti (p=0,22). Je nutno vyckat dal-
$ich hodnoceni. Nicméné perspektiva tohoto Iéku by mohla byt pro kombi-
nacéni terapie.

DalS§im nadéjnym Iékem jer KER-050 obdobné jako luspatercept inhibitor
TGF-B (inhibice vazby aktivinu A, B, GDF 8, 11 na jejich ligandy). Je hodno-
cen u onemocnéni s neefektivni krvetvorbou (IH), v€éetné MDS a myelofibré-
zy. Aktualné uvadim data 59 nizce LR- MDS pts RS+, RS - TRF dep (minimalné
2TU/8 tydnu). Hodnocend byla Tl po dobu > 8 tydny, tato byla podobné bez
ohledu na vychozi transfuzni zatéz nebo stav RS. Mezi respondenty si 72,7 %
udrZelo Tl po dobu = 24 tydn0. Celkova Tl byla 42% a co je dulezité 44% zvy-
Silo i PLT, vSe jako u luspaterceptu s vybornou toleranci.

Neni zde misto na pfedstaveni vSech dalSich cest terapie u LR-MDS, sem patii
i dalsi ovlivnéni drdhy TGF-beta, zadsahu do inflamasomu, inhibici specifickych
mutaci, a to nejen na poli vysoce rizikovych ale i nizce rizikovych nemocnych
jako je inhibice IDH1,2, modulatorech spliceosomu atd.

Za zminku ale jisté stoji dulezita prace cilici na optimalni nacasovani allogen-
ni transplantace u MDS nemocnych. Coz je vzdy nelehka situace pro Iékare
i nemocného. Ve studii presentované Cristinou Astrid Tentori et al. $lo o ret-
rospektivni analyzu mezinarodniho souboru 8 326 pacientd s MDS, u nichz byl
k dispozici kompletni soubor klinickych a molekularnich informaci (11).

V rdmci pfistupu zaloZzeného na IPSS-R pacienti s onemocnénim s nizkym ri-
zikem jednoznalné profituji z pfistupu odloZzené transplantace ve vSech
vékovych skupinach, zatimco u pacientU patficich do kategorii stfedniho, vy-
sokého/velmi vysokého rizika byla okamzita transplantace spojena s prodlou-
Zenim oCekavané délky zivota bez ohledu na vék. Je ale jasné, Ze kategorie
IPSS-R se méni se znalosti molekularné genetickych dat a tam je situace na-
sledujici : vezmeme-li ale v Uvahu IPSS-M, pacienti s nizkym a stfedné nizkym
rizikem maji prospéch z pfistupu odlozené transplantace (ve vSech vékovych

skupinéch), zatimco u pacientd patficich do kategorii stfedné vysokého, vy-
sokého a velmi vysokého rizika byla okamZitd transplantace spojena s pro-
dlouzenim OS. Analyza rozhodovani na zékladé modelovani IPSS-M oproti
pUvodnimu IPSS-R zménila transplantaéni politiku U vyznamné ¢asti paci-
entl, coz vedlo k prodlouzeni o¢ekdvané délky Zivota pfi politice zaloZzené
na IPSS-M ve v8ech vékovych skupinach (P<0,001). Konkrétné 19 % kandi-
datd na okamzitou transplantaci podle IPSS-R by mélo prospéch z odloze-
né strategie podle IPSS-M, zatimco 21 % (tedy1/5) kandidatd na odlozenou
transplantaci podle IPSS-R, by mélo prospéch z okamzité HSCT podle politi-
ky zaloZené na IPSS-M. Je jisté, Ze dUraz na znalost molekularné genetickych
dat stéle roste. A zavadéni do nasi bézné prace je nezbytné. Bude nutné zmé-
nit nas diagnosticky postup i v kooperaci s regionalnimi centry.

Autofi studie vytvofili prototyp webové aplikace pro systém podpory rozhodo-
vani o transplantaci MDS, kterd umoZnuje lIékafUm definovat nejlepsi nac¢aso-
vani HSCT na zakladé demografickych Udaj0 jednotlivych pacientd a informaci
IPSS-R a IPSS-M.

3. Terapie vysoce rizikovych MDS (HR-MDS)

Vzhledem k podobnosti starSich AML s HR- MDS netrpélivé oCekavame vy-
sledky studie VERONA tj. randomizované placebem kontrolované studie faze
Il hodnotici kombinaci azacitidinu a venetoclaxu ( Aza + Ven). Proto prvni
uvadim oralni sdéleni z ASH 2023 Jacqueline S Garcia et al. vysledkd faze I
(Aza + Ven v primoterapii HR- MDS, NCT02942290) (12). Klinické Udaje o sy-
nergii pfipravku Aza s Ven - selektivnim, silnym inhibitorem BCL-2 - v [é¢bé
AML a nenaplnénd potfeba efektivni terapie u HR MDS podporuji tuto terapii
na poli MDS. Analyzovano bylo 107 nemocnych. Median véku 68 let (rozmezi
26-87), 64 % pacientd mélo stfedni nebo nizké cytogenetické riziko a > 89 %
meélo 2 5% blastd v BM. Pfi medianu sledovani 31,9 mésice bylo dosazeno
CR U 29,9 %, s medidnem trvani CR 16,6 mésice, Median OS byl 26 mésicd
(95% Cl, 18,1-51,5), s odhadovanym 24-mésic¢nim OS 51,3 %. Median OS
pro CR nebyl dosazen. Jde o velmi nadéjna data.
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Kombinace Ven 400 mg po dobu 14 dnd a Aza byla dobre tolerovana s pfizni-
vymi odpovéd'mi CR+PR+mCR u > 80 % a Hl u témér 50 % pacientd s HR MDS.
Vazné nezadouci pfihody (SAE) se vyskytly u 68,2 % pacientd. Nejcast&jSimi
TEAE jakéhokoli stupné byly zacpa (53,3 %), nevolnost (49,5 %), neutropenie
(48,6 %), trombocytopenie (44,9 %), febrilni neutropenie (42,1 %), prOjem
(41,1 %). Jde tedy jisté posun proti monoterapii Aza. Navic jak uvadi napfi-
klad velka Spanélska studie presentovana Ines Zugasti jisté jde o velmi nad&j-
ny ,bridge , k allogenni transplantaci a to i u R/R nemocnych na terapii Aza.

Dal§im zajimavym pfispévkem v terapii HR-MDS byla prezentace Wei Yang at
al. Jde o kombina&ni terapii opét se zakladem Aza a IMMO1 (13).

IMMO1 je rekombinantni fUzni protein SIRPa (signal regulatory protein a)
IgG1, ktery pUsobi protinddorové prostfednictvim blokovani signdlu ,Don‘t
eat me” a aktivaci signalu ,Eat me*“, ¢imz vyvolava silnou fagocytdézu mak-
rofdgy zavislou na protilatkdch. Kromé toho autofi zminuji dalsi faktor a to,
Ze by mohly makrofagy aktivované IMMO1 zpracovavat a prezentovat nado-
rovy antigen T-lymfocytdm a vyvolavat dlouhodobou nadorové specifickou
imunitni odpovéd T-lymfocytd. Jde o otevienou multicentrickou studii faze
2 (NCT05140811), kterd hodnoti bezpecnost a Ucinnost pfipravku IMMO1
v kombinaci s Aza v prvni linii terapie pacientd s HR-MDS. Do studie bylo za-
fazeno dosud nelécenych 54 pts HR-MDS, kterym byl podavan intraven6z-
né IMMO1 v davce 2,0 mg/kg/tyden + klasicky Aza 7 dni. Mezi 22 pacienty,
u kterych bylo mozné hodnotit GCinnost a ktefi podstoupili pocate¢ni 1é¢-
bu trvajici = 4 mésice, byla ORR 81,8 % (18/22), s 36,4 % CR, 22,7 % mCR
s hematologickym zlepSenim (HI), 9,1 % HI a 13,6 % pouze mCR. U 17 hod-
notitelnych pacientd, ktefi podstoupili 1é€bu trvajici = 6 mésicd, byla ORR
i vySSi: 88,2 % (15/17), z toho 41,2 % CR (7/17) a 29,4 % mCR s HI (5/17).
Median trvani odpovédi (DoR) nebyl dosaZzen. Biomarkerové Udaje ukazaly,
Ze pri 1é¢hé ve studii doslo k dramatickému snizeni mutacni zatéze nékolika
markerd, véetné TP53, DNMT3A, ASXL1, U2AF1. Nejcastéj$imi nezadoucimi
Ucinky souvisejicimi s 1écbou (TRAE) (= 20 %) byly leukopenie (85,2 %), trom-
bocytopenie (72,2 %), neutropenie (66,7 %), lymfopenie (57,4 %), anémie

(44,4 %), zvraceni (44,4 %), pyrexie (33,3 %) a reakce souvisejici s infu-
zi (33,3 %). Uvidime, jaké bude finalni hodnoceni s ohledem na problema-
tiku u podobného prepardtu magrolimabu. Nicméné vysledky vypadaji velmi
pozitivné. Obdobné byly vysledky mensiho po¢tu nemocnych ze stejné dil-
ny autor0 u CMML 1,2 kde ze 16 hodnotitelnych nemocnych byl ORR 87.5%
s CR 25.0% (4/16). A to Slo o dosti kritickou skupinu s nedobrymi klinickymi
markery.

Je jasné ze CMML zvlasté proliferativni forma a forma s elevaci MB je tera-
peuticky stdle extrémné svizelnd nemoc. To dolozila velmi zajimava analyza
z MD Anderson nemocnych s CMML a CMML v transformaci Ié¢enych kom-
binaci Aza + Ven (14). Ackoli bylo dosazeno velmi dobré ORR (90% u CMML,
81 % u CMML v transformaci) s ponékud nizsi CR nez u HR-MDS, a samozfej-
mé lepsi nez u samotného Aza, median OS byl stejny ve skupiné Aza + Ven
jako ve skupiné s Aza a to 19 mésicd u CMML a pouze 9 versus 7 mésicU
u CMML v transformaci. Coz reflektuje Spatnou odpovéd monocytarni AML
na tuto kombinacni terapii a zUstava otdzkou pro¢ je tomu tak.

Posledni zminim moznost vyuziti protinddorové imunity i u MDS, kde neby-
ly zaddné piinosné vysledky s pouzitim klasickych check-pointy inhibitord.
Jde o podobu opét s AML pfi pouziti bispecifické protilatky CD3-CD123
Vibecotamabu v uvadéné studii pro nemocné selhdvajici na demetylaéni 1é¢-
bu (15).

Leukemické kmenové buriky maji ve srovnani s normalnimi hematopoeticky-
mi kmenovymi burikami vysokou expresi CD123, a jsou proto terapeutickym
cilem u mnoha leukemii véetné AML, MDS a CMML. Vibecotamab (formélné
XmAb14045) je bispecifickd protilatka proti CD3-CD123, ktera prokazala kli-
nickou aktivitu u relabované/refrakterni AML, zejména u onemocnéni s niz-
kym poctem blastd.

Do této dvouramenné oteviené studie faze Il byli zafazeni dospéli s MDS
(stfedni nebo vyssi riziko podle IPSS-R) nebo CMML (CMML-1 nebo CMML-2)
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po selhani hypometyla¢nich latek nebo AML v prvni nebo druhé morfologické
remisi s detekovatelnou MRD na Urovni 2 0,1 % pomoci prdtokové cytometrie.
Pro zafazeni do studie byla vyzadovana exprese CD123 > 20 % na aberant-
nich myeloidnich blastech. Vibecotamab byl podavan intravenézné.

V kohorté MDS/CMML odpovédélo 7 pacientl (64 %), pficemZ 6 pacientU
(56 %) dosdhlo mCR a 1 pacient (9 %) dosahl HI. Z 9 MDS pts dosahli 4 (44 %)
mCR + Hl a 1 (11 %) doséhl HI. Dva ze 4 MDS pts (50 %) s mutaci TP53 do-
sahli CR. Oba CMML pts dosahli mCR.

Vibecotamab byl bezpe€ny a G&inny u myeloidnich onemocnéni s nizkym po-
¢tem blastd a vysokym rizikem, s mirou odpovédi 64 % u MDS/CMML po se-
Ihani HMA a 25 % u AML s pozitivni MRD. Klinicka aktivita vibecotamabu, a to
i U pacientd s predchozi expozici Ven a/nebo HSCT, a absence klinicky vy-
znamné myelosuprese davaji ddvod pro jeho kombinaci s dal§imi pfipravky
u AML, MDS a CMML.

Mezi dal$i zajimavi preparaty s budoucnosti v terapii i HR - MDS jisté pat-
fi jak jsme vySe uvedli specifické inhibitory IDH1/2 mutaci, IRAK 4 inhibitor
Emavusertib, aktudlné zkouSeny i u nas tamibarotene, nezajimava je prace
z MD Anderson pouziti malych davek CPX-351 po selhani Aza jako bridge
k allogenni transplantaci a jisté budoucnosti bude u méné fit nemocnych
kombinacni peroralni terapie vyuzivajici jak p.o. azacitidine tak p.o. kombinaci
decitabinu s cedazuridinem.
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| TROMBOZA - ASH 2023

Jaromir Gumulec
Klinika hematoonkologie Fakultni nemocnice Ostrava
a Lékarské fakulty Ostravské univerzity

ASH Clinical News pfinaSeji po cely rok vyznamné informace o vyvoji poznani
v oblasti hemostazy a trombdézy a ASH Annual meeting & Exposition byva pra-
videlné obrovskou prehlidkou téch nejvyznamnéjsich.

Spolehliva predikce trombotickych nebo krvacivych manifestaci nadorovych
i nenddorovych onemocnéni krve a krvetvorby a/nebo v jejich 1é¢bé uziva-
nym modalit je svizelnd. Pfesto trvd snaha kvalifikované odhadovat, ktera
z téchto komplikaci se m0ze v blizké budoucnosti objevit. Napfi¢ nadorovy-
mi onemocnénimi je znamé Khoranovo skére. Vi se, ze i lymfomy provazi kli-
nicky vyznamné riziko rozvoje vendzniho tromboembolizmu (VTE). Incidence
je vyznamné vyssi u agresivnich lymfomu a tfetina trombdz se objevuje pred
zah4jenim protinddorové 1é¢by a trombdzy vyznamné zkracuji celkové preziti.
Khorana skére v predikci incidence tromboz v této skupiné selhava.” S vyuzi-
tim nékolika kohort onkologickych pacient0 s Sirokou $kélou podtyp0 lymfomU
byl vytvofen a validovan vylepSeny model pro hodnoceni rizika VTE speci-
ficky u pacientd s lymfomy, ktefi vyzaduji ¢asné zahdjeni systémové |écby.
Vedle nékolika dobfe zndmych rizikovych faktor( specifickych pro pacienta
byl ddlezitym prediktorem rizika VTE typ lymfomu.2 VTE a krvaceni jsou Cas-
tymi komplikacemi u pacient0 po alogenni a autologni transplantaci krvetvor-
nych bunék (HSCT). VyvaZeni rizika krvaceni a trombézy je u této populace
obzvlasté naro¢né, protoze pacienti po HSCT jsou souCasné pancytopenicti
a koagulopaticti. Pfesto nejsou rizikové faktory krvaceni a trombézy u pacien-
0 v této skupiné dostatecné prozkoumany. Vyuzivani prediktivniho skére VTE
a krvaceni HSCT v obdobi bezprostfedné po transplantaci (90 dni) md0ze byt
uzite€né. U pacientd s nizkym rizikem krvaceni a umozni presnéji indikovat
farmakologickou tromboprofylaxi, zejména u skupiny s vysokym rizikem VTE.3
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Nékolik pfedchozich studii ukazalo, Ze jak latky stimulujici erytropoézu (ESA),
tak krevni transfuze zvys$uji riziko Zilni trombézy u onkologickych pacientd.
Nicméné dlikazy o tom, zda jsou s trombotickymi komplikacemi vice spoje-
ny ESA nebo krevni transfuze, nejsou jednotné. Za Ucelem feSeni tohoto pro-
blému byly analyzovany Udaje z celondrodni populace s cilem prozkoumat
souvislost mezi uzivanim ESA, krevnimi transfuzemi a rizikem Zilni trombézy
u pacientU s rakovinou. Podle této analyzy je silnéjsi souvislost mezi transfuzi
erytrocytarnich pfipravkd a trombotickymi komplikacemi u pacientd s rakovi-
nou ve srovnani s ESA bez ohledu na délku jejich podavani.*

V poslednim desetileti byly u pacientd s VTE spojenou s nddorovym onemoc-
nénim (CA-VTE) provedeny prelomové studie, které pomohly pfi rozhodova-
ni o léCbé antikoagulancii. BohuZzel tyto studie vice ¢i méné vyloucily pacienty
s primarnimi nddory mozku nebo metastdzami do centralniho nervového sys-
tému (CNS). Data z unikatniho souboru pacient0 s primarnimi nddory mozku,
mozkovymi a/nebo mi$nimi metastdzami ukazuji, ze se az u 22 % pacientd
béhem |éCby VTE apixabanem, rivaroxabanem nebo enoxaparinem vyskyt-
ne nasledna krvacivd nebo recidivujici trombotickd komplikace. Data vS$ak
neprokazala statisticky vyznamny rozdil v Cetnosti komplikaci mezi témito
3 antikoagulancii. Tato zjiSténi naznacuji potfebu budoucich rozséhlych pro-
spektivnich Setfeni ke stanoveni optimalni 1éCby u této vysoce rizikové popu-
lace pacient0.®

S dostupnosti novych diagnostickych a Ié¢ebnych moZnosti roste objem pu-
blikaci zaméfenych na trombotické mikroangiopatie (TMA). V diferencidlni
diagnostice prvni ataky TMA a pro vylouceni/potvrzeni trombotické trombo-
cytopenické purpury (TTP) je zasadni stanoveni aktivity ADAMTS13. Ve vel-
kych centrech Ceské republiky je dostupnost vysledku neobycejné dobra
— do 24 hodin. Podle doporuceni Mezinarodni spole¢nosti pro trombézu a he-
mostdzu je zvlasté v pfipadé zhorSené dostupnosti vysledku (jako v€asna je
vnimana dostupnost do 72 hodin) s vyhodou pouzit skérovaci systémy predi-
kujici pravdépodobnost nizké aktivity ADAMTS13 v konkrétni klinické situaci
u konkrétniho pacienta — napf. PLASMIC skére. Na kongresu byl prezentovan

vysledek validace PLASMIC skére a novy prediktivni model pro TTP. Studie
potvrdila platnost pUvodniho skére PLASMIC jako spolehlivého prediktoru za-
vazného deficitu ADAMTS13. Novy multivariabilni model, ktery zahrnuje po-
hlavi a ¢tyfi slozky pOvodniho skére PLASMIC (aktivni rakovina, stfedni objem
erytrocytl, mezindrodni normalizovany pomér a kreatinin) se jevi jako lepsi
prediktor TTP. K ovéfeni tohoto nového modelu jsou nutné dal§i multicentric-
ké studie s vétsimi vzorky.®

Prospektivni kontrolované studie a narodni studie v redlném prostredi po-
skytly dOkazy, Ze kaplacizumab zlepsil vysledky akutni fdze onemocnéni. Zda
kaplacizumab snizuje mortalitu a jaké je optimalni nacasovani zahajeni 1é¢-
by kaplacizumabem vSak dosud nebylo stanoveno. K feSeni téchto otazek byl
proveden mezindrodni prizkum, projekt Capla 500+. Tento projekt poskytl
presvédcivé dukazy, Zze kaplacizumab pfidany k vyménné plazmaferéze (TPE)
a imunosupresi zabranuje nepfiznivym vysledkOm v akutni fazi iTTP, vCetné
Umrti, a snizuje zatéz péce na Ukor moznych vzacnych zavaznych krvéacivych
pfihod.” Vynechani TPE se jevi jako schidna volba pro 1é¢bu akutni iTTP, ktera
muUZe snizit 1éCebnou z4atéz, aniz by byly ohroZeny vysledky nebo bezpeénost
pacientd. Kaplacizumab a imunosuprese bez TPE rychle zvladly TMA a do-
sahly trvalé klinické odpovédi u iTTP. Uginnost byla podobna jako u kontrolni
skupiny, kterd dostavala standardni [éCbu. Standardni I1é¢ba iTTP pomoci TPE
muUZe vést k prodlouzeni pobytu v nemocnici, v€etné pfijeti na jednotku inten-
zivni péce, neékolikandsobnych dennich TPE s pfidruzenymi riziky a s tim spo-
jenych nékladd na plazmu, vybaveni, oSetfovatelskou péci a Iékarsky dohled.
Pocet pacientd, u kterych se vyskytly kritické nezadouci pfihody byl v obou
skupinach srovnatelny. S ohledem na vSechna omezeni retrospektivniho sou-
boru nebyl prokazan kriticky bezpecnostni signal pro lécbu iTTP bez TPE.
Samotna TPE v8ak méla za néasledek tfi Zivot ohroZujici nezadouci pfihody
v kohorté standardni 1é€by, v€etné srdecni zastavy v nemocnici.® Téhotenstvi
muUZe vyvolat iTTP a diagnostika a 1é¢ba jsou naro¢né, protoze je ¢asto ob-
tizné ji odlisit od jinych TMA spojenych s téhotenstvim. Klinicky obraz této
kohorty odpovida iTTP vyvolané jinymi pfiCinami a nizkd mira akutniho po-
Skozeni ledvin je uzZiteCnd pfi identifikaci iTTP od jinych TMA v téhotenstvi.
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Téhotenstvi je rizikové nejen pro akutni epizody iTTP v prvnim téhotenstvi,
ale také v nésledujicich téhotenstvich a pfi relapsu u zen s pfedchozi diagné-
zou iTTP. ACkoli byla zaznamenana 20 %, resp. 30 % mira exacerbace, resp.
relapsu, matefska mortalita nebyla pozorovéna. Rituximab nemél vliv na ma-
tefskou mortalitu. Fetalni mortalita byla ovlivnéna iTTP v pfedporodnim obdo-
bi. Tato zjiSténi budou slouzit jako podklady pro prospektivni studii USTMA pro
standardizaci managementu této populace.®

Vrozend trombotickd trombocytopenickd purpura (cTTP) je velmi vzac-
nd, Zivot ohrozujici trombotickd mikroangiopatie zpUsobend dédi¢nym ne-
dostatkem enzymu ADAMTS13. Probihajici studie faze 3 (NCT03393975)
a pokracujici studie faze 3b (NCT04683003) zkoumaji bezpecnost a UCinnost
rekombinantniho ADAMTS13 (rADAMTS13; TAK-755; Takeda Development
Center Americas, Inc., Lexington, MA, USA) pro profylaxi a Ié¢bu akutnich pfi-
hod na vyzadani u pacient s cTTP. Ustup akutnich piihod TTP a zlep$eni po-
¢tu krevnich desticek u pacientld s cTTP po |é¢bé rADAMTS13 Uzce souviselo
s vySSi expozici aktivité ADAMTS13. Nebyly hlaSeny zZadné zavazné vedlejsi
prihody souvisejici s rADAMTS13."° Klinické projevy TTP zahrnuji trombocyto-
penii a mikroangiopatickou hemolytickou anémii (MAHA), ale neUplné pocho-
peni jejich vztahu k expozici ADAMTS13 je vyzvou pro posouzeni dopadu
suplementace ADAMTS13. Na podporu posouzeni klinického pfinosu rekom-
binantniho ADAMTS13 (rADAMTS13; Takeda Development Center Americas,
Inc., Lexington, MA, USA) u pacientd s cTTP byla provedena integrovand po-
pulaéni farmakokinetickd analyza a modelovani expozice a odpovédi. Kromé
davkovani podle télesné hmotnosti neni u populace pacientd s cTTP zapotiebi
2&dna dalsi Uprava davky pfipravku rADAMTS13. Byl zjistén konzistentni a vy-
znamny vztah mezi aktivitou a odpovédi ADAMTS13, kdy rADAMTS13 snizuje
riziko objektivnich laboratornich projevd TTP (trombocytopenie a MAHA) v z4-
vislosti na aktivité. Celkové tato zjisténi naznacuji, ze rADAMTS13 v davce 40
IU/kg Q2W nebo Q1W nabizi pfiznivy profylakticky Uc¢inek 1é€by oproti [écbé
plazmou, ktery Ize pficist vySsi aktivité ADAMTS13."
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| Diagnostika a Iééba hemofagocytujici lymfohistiocytozy
Jan Stary
Klinika détské hematologie a onkologie 2.LF UK a FN Motol, Praha

Hemofagocytujici lymfohistiocytéza (HLH) je syndrom nepfimérené silné za-
nétlivé odpovédi vyvolany excesivni aktivaci lymfocytd a makrofagd s na-
slednou nadprodukei cytokinG, které zpUsobuji Zivot ohroZujici organové
poskozeni. Spoustécem je Casto virova infekce, méné Casto infekce bakterial-
ni, ale spousté¢ nemusi byt prokazan. Schematické zobrazeni etiopatogene-
ze HLH je na obrazku 1.

Obrazek 1. Zobrazeni cytokinové boure s naslednym poskozenim organd
a tkani. Virus Ci jiny spoustéc aktivuje epitelialni bunky, které produkuji IL-18
a ten aktivuje antigen prezentujici buriky (APC), coz mé za néasledek dalsi pro-
dukci IL-18, IL-1B, IL-6, TNF a IFNa/B a zesileni imunitni odpovédi. APC dale
produkuji IL-12, IL-15, které spolu s IL-18 indukuji aktivaci CD8+ T lymfocytd
a ty nasledné tvoii a secernuji IL-2, TNF, GM-CSF a predevsim IFNy a zpUso-
buji organové poskozeni. Aktivované T lymfocyty nejsou schopny eliminovat
aktivované APC a dusledkem je cytokinova boure. Modifikovano podle: Ehl S,
et al. Is neutralization of IFN-y suffiucient to control inflammation in HLH? Ped
Blood Cancer 2020; 68:¢28886

Syndrom se manifestuje horeckou, hyperferitinémii, cytopenii postihujici vice
krevnich linii, hepatosplenomegalii a dal$imi projevy cytokinové boute (Canna
SW, JACI 2020). V&asna diagnéza a neodkladnd Ié¢ba jsou zdkladnim pred-
pokladem zvladnuti ataky tohoto zavazného onemocnéni (Hines MR, Crit Care
Med 2022).

Z&akladni rozdéleni HLH na primarni a sekundarni onemocnéni se nachazi v ta-
bulce 1.
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Tabulka 1. Zakladni rozdéleni HLH.

A. Primarni HLH:

1. Familiarni hemofagocytujici lymfohistiocytéza (FHL)
FHL2: mutace genu PRF (10g21-22)
FHL3: mutace genu UNC13D (Munc13-4) (17q25)
FHL4: mutace genu STX71 (6g24)
FHLS5: mutace genu STXBP2 (Munc18-2) (19p13)

2. ChediakUv- Higashiho syndrom: mutace genu LYST (1g42-43)
. Griscelliho syndrom: mutace genu RAB27A (15g21)
4. Lymfoproliferativni syndrom vazany na X-chromozom (XLP)
XLP 1 — mutace SH2D1A (SAP) (Xq24-25)
XIAP - mutace BIRC4 (Xg25

w

Sekundarni HLH/MAS

. Infekce (visceralni leishmaniéza, herpetické viry, adenoviry,..).

. Maligni onemocnéni (ALCL, DLBCL, periferni T-lymfom, akutni leukémie).

. Syndrom aktivovanych makrofagd (MAS) komplikujici systémova autoimu-
nitni a autoinflamatorni onemocnéni (sJIA, Stillova nemoc, SLE).

. HLH komplikujici 1é¢bu CAR T- lymfocyty.

. Dédi¢né poruchy metabolismu (Gaucherova choroba, Wolmanova nemoc,

deficit lysozomalni kyselé lipazy), vrozené a ziskané imunodeficience.

WN -

(S I >N

Z vir0 je nejcastéji vyvolavatelem HLH EBV, ktery m0ze spustit HLH u jedinc0
bez prokazaného predisponujictho onemocnéni, stejné jako vyvolat tuto ne-
primérenou zanétlivou reakci u jedincl s predisponujicim onemocnénim, jako
je geneticky defekt — neschopnost produkovat perforin ¢i spustit degranula-
ci NK bunék a cytotoxickych T lymfocytd s naslednym uvolnénim granzymu,
vyvolavajicim apoptézu infekci napadenych bunék (obr. 2). DUsledkem je ne-
schopnost CD8+ T lymfocytU eliminovat aktivované APC, coZ mé za nésledek
spirdlu pretrvavajici prezentace antigenu a aktivace T lymfocyt0.

Obrazek 2. Normalni imunitni odpovéd’: sekretoricka granula v NK burikdch
a cytotoxickych lymfocytech obsahuji granzym a perforin, které se uvolnuji
v reakci na infekci a likviduji antigen prezentujici bunky.

A B

Popis obrazku: A. Imunitni odpovéd u normalnich jedincd. B. Nekontrolovani,
neefektivni imunitni odpovéd u pacientd s HLH. Perforin a granzym jsou
secernovany cytotoxickymi granuly a indukuji apoptézu cilovych bunék.
Postupné dochazi k polarizaci cytotoxickych granul, dotyku s membranou,
primingu a jejich fuzi s membranou. Geny mutované u FHL-3, FHL-4, FHL-5,
Chediakova-Higashiho a Griscelliho syndromu kéduji proteiny, které jsou pro
tento proces kli¢ové. Prevzato z: Janka GE. Familial and acquired hemopha-
gocytic lymphohistiocytosis. Annu Rev Med. 2012,;63:233-46.
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Primarni imunodeficience spojené s rizikem HLH jsou uvedeny v tabulce 1.
V Ceské republice se vyskytuje FHL 2., 3. a 5. typu a Chediakdv-Higashiho
syndrom. FHL 4 a Griscelliho syndrom se vyskytuji u Turkd a Arab0. Chybéni
perforinu Ize prokédzat prdtokovou cytometrii (FHL 2), ostatni podtypy FHL vy-
kazuji poruchu produkce sekrecnich granul, kterou Ize prokazat funkénim tes-
tem prUtokovou cytometrii NK bunék. Diagnézu potvrdi prikaz mutace genU.
FHL jsou autosomalné recesivni onemocnéni, kterd se manifestuji predevsim
u malych déti- kojencU a batolat a bez rychle zahdjené a G¢inné Iécby kombi-
naci kortikoidd, etoposidu a cyklosporinu A a nasledné alogenni transplantace
krvetvornych bunék (HSCT) vedou k smrti jiz pfi prvni atace nebo pfi reci-
divé (Canna SW Blood 2020). Primarni HLH se m0ze vyjimecné manifesto-
vat u starSich déti, dospivajicich i dospélych pfi vyskytu hypomorfnich mutaci
v genech spojenych s onemocnénim (La Rosée P, Blood 2019).

Diagndéza HLH je stanovena podle tzv. HLH 2004 kritérii (vypracovanych pro
potfeby studie IéCby primarni HLH), kterd jsou uvedena na tabulce 2.

Tabulka 2: HLH-2004 diagnosticka kritéria

1. Familiarni onemocnéni/znamy geneticky defekt
2. Klinicka a laboratorni kritéria (5/8 splnéno)
- Perzistujici hore¢ka
- Splenomegalie
- Cytopenie = 2 linif
* Hb < 90 g/I (v prvnich 4 tydnech Zivota < 120 g/I)
+ Trombocyty < 100 x 10%/I
» Neutrofily < 1 x 10%/I
- Hypertriglyceridemie (> 3 mmol/I) a/nebo hypofibrinogenemie (<1,5 g/I)
- Feritin > 500 pg/I
- sCD25 =2 400 U/ml
- Hemofagocytéza v kostni dreni
- Defektni cytotoxickd aktivita NK bunék (Stanovuje se v soucasnosti degranu-
laénim testem prdtokovou cytometrii. CD107 antigen se nachézi na membrané

cytolytickych vesikul a jeho exprese na povrchu NK bunék se zvysi po uvol-
néni cytolytickych granul. Senzitivita prikazu primarni HLH je 94%, specificita
72%. Nahrazuje testy cytotoxicity NK bunék).

Komentar: Nerozlisi primarni a sekundarni HLH.

Prevzato z: Henter JI et al. HLH-2004: Diagnostic and therapeutic guideli-
nes for hemophagocytic lymphohistiocytosis. Pediatr Blood Cancer. 2007
Feb;48(2):124-31.

DOlezitymi biomarkery extrémniho zanétu jsou horec¢ka, hyperferitinémie
a vysoka hladina solubilniho receptoru alfa pro interleukin 2 (sCD25), ktery
je produkovan aktivovanymi T lymfocyty. Klinickymi a laboratornimi ddsled-
ky jsou cytopenie v periferni krvi, hypertriglyceridémie, hypofibrinogenémie
a hemofagocytdza zmnozenymi makrofagy kostni dfené. Je tfeba mit na my-
sli, ze pacient nemusi splfiovat pozadovana kritéria diagnézy HLH od zacét-
ku onemocnéni, ale az v jeho pribéhu. Primarni imunodeficienci jako pfi¢inu
HLH prokazou funkéni testy chybénim perforinu v lymfocytech, poruchou de-
granulace v NK burikdch, molekularnim vySetfenim panelem gen0 spojenych
s timto onemocnénim. Vzacny Chediakdv-Higashiho syndrom ma nélez ab-
normalni granulace v neutrofilech a lymfocytech a parcialni albinizmus posti-
Zenych déti.

Lymfoproliferativni syndrom vézany na X chromozom (XLP) je spojen s ne-
schopnosti zvlddnout EBV infekci v dUsledku poruchy funkce cytotoxickych
lymfocytd a NK bunék s rozvojem fatdlni ataky HLH. Deficit na X-chromozom
védzaného inhibitoru apoptézy (XIAP) vede k porusené regulaci inflamazému
nepfimérené aktivujiciho zanétlivou kaskddu na podnét a dusledkem je HLH.

NejcastéjSim spoustéCem syndromu nepfiméfené zanétlivé odpovédi je EB vi-
rus, ktery je schopen ji vyvolat i u jedincO bez predisponujictho onemocnéni,
Castéji ale u déti nez u dospivajicich a dospélych, u kterych musime vzdy vy-
lou¢it hematologickou malignitu, nej¢astgji maligni lymfom (E/-Mallawany NK,
Br J Haematol 2022). Tito pacienti jsou indikovani k provedeni PET-CT/MRI
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a i opakovanym biopsiim zvétSenych lymfatickych uzlin (Kumar A, Hematology
Am Soc Hematol Edu Program 2023). HLH muUZze byt prvnim projevem nado-
ru nebo komplikovat 1é¢bu jako se to mUze stat u akutnich leukémii. Z lym-
fom0 se HLH castéji vyskytuje u anaplastického velkobunééného lymfomu,
jinych lymfomd z T/NK bunék, ale i u DLBCL a Hodgkinova lymfomu (Léfstedt
AH, Blood 2023). Pro stanoveni diagnézy HLH komplikujici zhoubné néado-
ry se uplatiuji HLH-2004 diagnosticka kritéria, ale s védomim skute¢nosti,
Ze byla vytvorena pro primarni HLH. Kombinace sCD25>3 900 U/ml a feriti-
nu>1000 ng/ml je se senzitivitou 84% a specifitou 81% cennym biomarkerem
pro diagnézu i predikci mortality HLH u malignich n&dor0 (Zoref-Lorenz A,
Blood 2022). Na ASH 2023 prezentovala francouzska skupina rizikové skére
usnadnuijici predikci malignity u dospélych pacientd s HLH, které je zaloZzené
na péti parametrech: véku, vysi IL-10, IL-18, TNFa a poméru CD4/CD8 lymfo-
cyt0 (Bloch C, Blood 2023).

HLH mdze byt prvnim projevem systémovych autoimunitnich onemocnéni
nebo se vyskytnout v pribéhu jejich 1é€by. Jedna se zejména o Stillovu nemoc
dospélych, systémovou formu juvenilni idiopatické artritidy (sJIA) a systémo-
vy lupus erytematodes (SLE). V téchto pfipadech se pro HLH pouziva ter-
min syndrom aktivovanych makrofagd (MAS) a méa samostatna diagnosticka
kritéria odliSnd od HLH-2004 kritérii vyuzivanych pro diagnostiku primarnich
HLH a HLH spojenych s malignim onemocnénim, kterd se nachézi v tabulce 3
(Shakoory B, Ann Rheum Dis 2023). V diagnostice MAS u dospélych se rov-
néz uplatiuje tzv. H- skére, které je uvedeno v tabulce 4. Hodnocené biomar-
kery nepfiméfené intenzity zanétlivé odpovédi a cytopenie v krevnim obraze
se pohybuji v nizSich hodnotach nez je tomu u HLH-2004 diagnostickych kri-
térii a dulezité jsou trendy jejich poklesu &i vzestupu, nejen absolutni hodno-
ty. Stillova nemoc dospélych a systémova forma juvenilni idiopatické artritidy
u déti jsou totoznd onemocnéni, liSici se pouze vékem nemocnych. Diagnéza
téchto autoinflamatornich onemocnéni je per exclusionem po vylouceni infek-
ce, malignity a jinych systémovych autoimunitnich onemocnéni. Klinické a la-
boratorni projevy zahrnuji horecku, bolesti kloubU (s i bez sou¢asné artritidy),
bolesti hltanu, vyradzku, lymfadenopatii, hepato- a splenomegalii, serozitidy,

leukocytézu, zvySeny CRP, zvySené transamindzy a hyperferitinémii. Pro dia-
gnézu se vyuzivaji Yamaguchiho kritéria (Triggianese P, Int Emergency Med
2023). MAS syndrom se vyviji u 10% téchto pacient, pacienti v riziku MAS
maiji vyssi rizikové skoére tize Stillovy nemoci.

Tabulka 3. Diagnosticka kritéria syndromu aktivovanych makrofagd (MAS).

2016 kritéria pro MAS u systémové formy juvenilni idiopatické artritidy.
Klinickd a laboratorni diagnéza
Pacienti maji suspektni nebo zndmou diagnézu systémové JIA
- Horecka
- Feritin > 684 ng/ml (> 684 ug/l)
Plus dva pfiznaky z nasleduijicich:
- Trombocyty < 181 x 10%/I
- AST > 48 U/I
- Triglyceridy > 156 mg/dl (> 1.76 mmol/I)
- Fibrinogen < 360 mg/dl (< 3.60 g/I)

Diagnosticka kritéria MAS v juvenilni formy SLE
Je vyzadovano jedno klinické a dvé laboratorni kritéria
Klinicka kritéria
- Horecka (> 38°C)
- Hepatomegalie (= 3 cm pod oblouk Zeberni)
- Splenomegalie (= 3 cm pod oblouk zeberni)
- Hemoragickd diatéza (purpura, snadna tvorba hematomd nebo slizni¢ni
krvéaceni)
- Postizeni CNS (drézdivost, dezorientace, letargie, bolest hlavy, kife¢e, koma)
Laboratorni kritéria
- Cytopenie postihujici dvé nebo vice bunéénych linii (Leukocyty < 4.0 x 109/I,
hemoglobin < 90 g/l nebo trombocyty < 50 x 109/1)
- Vzestup AST > 40 U/I
- Vzestup LD > 567 U/I
- Hypofibrinogenemie (fibrinogen < 1.5 g/1)
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- Hypertriglyceridemie (triglyceridy > 178 mg/I)

- Hyperferitinemie (feritin > 500 pg/I)
Prevzato z: Ravelli A et al. 2016 classification criteria for macrophage activa-
tion syndrome complicating systemic juvenile idiopathic arthritis. Ann Rheum
Dis 2016; 75: 481-489 a Parodi A et al. Macrophage activation syndrome in
juvenile systemic lupus erythematodes: a multinational multicenter study of
thirty eight patients. Arthritis Rheum 2009; 60: 3388-3399.

Tabulka 4. H- skére

Parametr Skére (body)
- Probihajici IST 0(ne) nebo 18(ano)
- Horecka 0(<38,4), 33(38,4-39,4), 49(>39,4)

0(ne), 23 (H- nebo S-megalie), 38 (HS megalie)
0(1 linie), 24(2 linie), 34 (3 linie)
0(<2000), 35 (2-6000), 50(>6000)

- Organomegalie
- Pocet cytopenii
- Feritin (pg/1)

- Triglyceridy(mmol/I) 0(<1,5), 44(1,5-4), 64(>4)
- Fibrinogen (g/1) 0(>2,5), 30(<2,5)
- AST (U/1) 0(<30), 19(=30)

- Hemofagocytéza v KD 0O(ne), 35(ano)
Skére > 169 senzitivita 93% a specifita 86%, spravné zarfazeno 90% pa-
cientd. Vhodné zejména pro dospélé s MAS pfi systémovych autoimunit-
nich onemocnénich.
Prevzato z: Fardet L et al. Development and validation of the HScore, a score
for the diagnosis of hemophagocytic lymphohistiocytosis in adult and pedia-
tric patients. Am J Clin Pathol 2016, 145: 862-870.

Pacienti s téZkym prdbéhem sekundarni HLH komplikujici virovd onemocnéni,
malignity nebo systémové autoimunity maji ¢astéji ndlez variant gend posti-
Zenych u primarni HLH (Bloch C, JACI 2023). Na mysli je tfeba mit HLH v dife-
rencidlni diagnéze dospélych pacientU lezicich na jednotkach intenzivni péce
se sepsi, cytopeniemi a multiorganovym selhanim nereagujici na standardni
[éCbu. Sepse mUZe byt spousté¢em HLH (La Rosée P, Blood 2019). Ataka HLH

muUZe v podobé tézké formy cytokinového syndromu komplikovat 1é¢bu leu-
kémii a lymfom0 CAR-T lymfocyty.

Diagnosticky postup pfi podezfeni na HLH a IéCebné pfistupy k jednotlivym
formam nemoci jsou shrnuty v tabulce 5 (Shakoory B, Ann Rheum Dis 2023).

Tabulka 5. Souhrn diagnostického a Iééebného pristupu k suspektni a po-
tvrzené HLH.

susp. HLH/MAS

|

Vyhodnotit Vysetfit Lécit
Systémovy, jaterni & CNS zanét, cytopenie, DIK gen. priciny, predisp. faktory, akutni spou3téce + PODPURNA LECBA
¢ Infekce ATB, parent. vyZiva, krevni derivaty

« Feritin, CRP, FW, LDH

« AST, ALT, GMT, TG

* MR mozku, CSF

« KO +dif.

« D-dimery, fibrinogen, PT/PTT

Hemokultury, PCR vird (EBV, CMV, adeno,
Resp, ...)

« Malignity
Aspirat kostni difen&/biopsie, celotélové

|é¢ba Soku, DIK
Profylaxe bakterialni, mykoticka, DVT

zobrazeni, dal3i biopsie dle indikace
¢ liné

Revmatoidni, imunodeficience, metabol.vad

Pokud zanét pretrvava nebo se zhorsuje nebo je dysfunkce organli & etiologie je nejasna,
zvéZit empirickou imunomodulaéni Ié¢bu

eKortikoidy™od>Pulse e Anakinra elvig

Pfehodnocovat

dal3i vlivy, 1é€bu, profylaxi

Monitorovat

Z4nét, poskozeni organd, toxicitu

r— POTVRZENA ETIOLOGIE =y
[ KONTEXT - SPECIFICKA LECBA J

S expertni konzultaci pokud je to mozné
( pro specifickou lé¢bu)

[ Infekce ] [ Malignity*] [Prima’rnl’ HLH*] [ EBV* ] [Autoinfl.onem.]

(GC, IVig, Anakirna) (HLH94, ruxo, ...) J | (HLH94, emapalumab) J ((HLHO4, emap, ruxo, ritux) (GC, Anakirna)

Modifikovano podle Shakoory B et al. The 2022 EULAR/ACR points to consi-
der at the early stages of diagnosis and management of suspected haemo-
phagocytic lymphohistiocytosis/macrophage ativation syndrome (HLH/MAS).
Ann Rheum Dis 2023; 82: 1271-1285.
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ProtoZe se jedna o akutni onemocnéni hrozici multiorgdnovym selhanim, je
po splnéni kritérii HLH nutna lé¢ba i pfed stanovenim diagnézy zékladniho
onemocnéni, kterd je ¢asto opozdénd pro prekryv pfiznakd s jinymi systé-
movymi nemocemi. Lékem prvni volby jsou kortikoidy, které se pfi progresi
stavu kombinuji s anakinrou (antagonista receptoru pro IL-1), ev. s vysoko-
davkovanymi imunoglobuliny. Je tfeba mit na mysli, Ze 1é¢ba ataky HLH kor-
tikoidy mUze zastfit diagnézu lymfomu (Zoref-Lorenz A, Hematology Am Soc
Hematol Educ Program 2023). Jedné-li se o HLH asociovanou s infekci nebo
autoimunitnim onemocnénim, pokracuje se v této 1éCbé. Soucasti cytokino-
vé boure je u HLH zvySena produkce IL-1. Blokada jeho receptoru anakinrou
je proto rozumnou léCebnou strategii a pro zvladnuti MAS jsou ¢asto nutné
vysoké davky léku. Vyjimku tvofi leishmaniéza, kterou se nasi obéané naka-
zi pfi svych dovolenych v Stfedomofri, a kterd vyzaduje Ié€bu liposomalnim
amfotericinem B. Nedafi-li se infekci nebo autoimunitou vyvolanou HLH do-
stat pod kontroly, je nutné k 1é¢bé ve vyjimecnych pfipadech pfidat etoposid
jako v protokolu HLH-94, jehoZ schéma se nachéazi v obrdazku 3. Kombinace
dexametazonu a etoposidu likviduje APC a CD8+ T lymfocyty a vyznamné tak
snizuje produkci zanétlivych cytokin0 a tlumi tak nepfiméfenou intenzitu za-
nétlivé odpovédi s orgdnovym poskozenim.

Obréazek 3. Protokol HLH-94.

Prevzato z: Henter JI et al. HLH-2004: Diagnostic and therapeutic guideli-
nes for hemophagocytic lymphohistiocytosis. Pediatr Blood Cancer. 2007
Feb;48(2):124-31.

Inicialni schéma podani etoposidu je u déti 150 mg /m? 2x tydné. Pro do-
spélé je ale ve srovnani s détmi vhodné podavat etoposid 1x tydné a v niz-
§i ddvce 100 nebo jen 50 mg/m? u starSich pacientl (Ehl S, J Allergy Clin
Immunol Pract 2018). HLH komplikujici krevni malignity vyzaduje k zvladnuti
zahdjit 1éCbu podle protokolu HLH-94 a po zvladnuti ataky pokracovat v 1é¢bé
zamérené na zdkladni onemocnéni. Prognéza je u dospélych pacientd presto
Spatna s pravdépodobnosti dvouletého preZiti pouze 25% v recentni Svédské
praci (Lofstedt AH, Blood 2023). Déti s familiarni hemofagocytujici lymfohis-
tiocytdézou a jinymi formami primarni HLH vyzaduji 1é¢bu podle HLH-94 pro-
tokolu a po dosazeni kompletni nebo parcidlni remise alogenni myeloablativni
HSCT s redukovanou toxicitou (kli¢ovymi Iéky jsou v pfipravném rezimu bu-
sulfan nebo treosulfan), kterd je podminkou vylé€eni jejich primarni imunode-
ficience. Ataka HLH je indikaci k alogenni HSCT i u déti s XLP a XIAP, jejichz
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klinické projevy onemocné&ni mohou byt riznorodéjéi. Sance na vylégeni déti
s primarni HLH stoupla pfi tomto postupu (imunosupresivni IéCba s etoposi-
dem a ¢asna alogenni HSCT) na 77% (B6hm S, Blood 2023).

Dulezitou soucasti monitorovani pacientl je prUkaz postizeni CNS (kiece,
zmény bilé hmoty na MRI, lymfocytéza v mozkomi$nim moku) vyzadujici
neodkladnou intratekalni aplikaci metotrexatu ve snaze zabranit dlouhodobym
nasledkdm. U déti s primarni HLH, ale i u nékterych dospélych nemusi 1é¢ba
podle HLH-94 dosdhnout remise nemoci nebo muize ve fazi poklesu davky
kortikoidU a etoposidu dojit k relapsu HLH. Biomarkery nedostatec¢né odpoveé-
di na lécbu s nepfiznivym prognostickym vyznamem jsou po tydnu lécby
méné nez 25% pokles inicidlni hodnoty sCD25, spolu s absolutni hodnotou
sCD25, vysi trombocytd, lymfocytd a urey. Nalez vice nez 3 téchto progno-
stickych nepfiznivych znakd je spojen s vysokym rizikem Umrti (Verkamp B,
Blood Advances 2023). LéCbou druhé volby pfi progresi nemoci nebo relapsu
je podani monoklonalni protilatky emapalumabu proti interferonu gama, jehoz
produkce je pfi atace HLH zvy$ena (Allen C, Blood 2023). Produkci cytokin{
rovnéz snizuje alemtuzumab, ktery U¢inné depletuje T lymfocyty a NK buriky,
které maji na svém povrchu antigen CD52. DalSim |ékem ovéfovanym v lécbé
refrakterni, progredujici a relabujici nemoci je ruxolitinib, ktery inhibici JAK/
STAT dréahy blokuje aktivaci T lymfocyt0 a tim produkci cytokin0.

Zavér: Bez rychlé diagnézy a odpovidajici 1écby mUze byt prObéh HLH fatalni,
ale vzhledem k vzacnosti a rdznorodosti HLH je diagndza obtiznd a ¢asto
opozdéna. VCasna diagnéza spoustéce tohoto syndromu jakym jsou infekce
nebo malignity je pro zlepSeni osudu pacientU klic¢ova, protoze nevhodna 1é¢-
ba mUze jejich progndzu negativné ovlivnit. VySetfeni hladin feritinu a sCD25
mUZe diagnézu HLH zejména u malignich onemocnéni urychlit a ma i prog-
nosticky vyznam. Pacienti s primarni HLH vyzaduji intenzivni 1é¢bu a jsou
vétSinou indikovani k alogenni HSCT. Lé¢bu HLH je ¢asto nutné zahjjit pred
stanovenim diagnézy predisponujiciho onemocnéni. Lécbou prvni volby mdze
v takové situaci byt kombinace kortikosteroidd a anakinra.
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| AML ve svétle ASH 2023

Pavel Jindra
FN Plzer

Sjezd americké hematologické spole¢nosti (ASH) v roce 2023 potvrdil, Ze éra
jisté terapeutické stagnace v pfistupu k pacientdm s akutni myeloidni leukémii
(AML) je jiz davno minulosti a pfiblizné od pocatku 3. dekddy naSeho stoleti
probiha v 1éEbé AML podobné bouflivy vyvoj jako u ostatnich hematologickych
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malignit (CLL, myelom, B-NHL). Jestlize do roku 2017 existoval jednoduchy
algoritmus Unosny/neUnosny k intenzivni chemoterapii podle toho bud’ induk-
ce ,7+3" s naslednou konsolidaci vysokymi davkami ara-C (HDAC) +/- alo-
genni transplantace krvetvornych bunék (aloTKB), pfipadné pfi neUnosnosti
pak symptomaticka ¢i paliativni Ié¢ba nizkymi davkami ara-c, v poslednich
priblizné 5 letech se situace razantné meéni. Pokroky v molekularné genetické
charakterizaci AML (dané predevsim nastupem NGS) doprovazené nastupem
novych cilenych I1é&iv (vétSinou pfimo ovliviujici patogenetické drahy) zasad-
né nabouraly dosavadni paradigma. Midostaurin (popfipadé dalSi tyrozinki-
ndzové inhibitory) a gentuzumab ozogamicin (GO) prokazaly vyrazny benefit
u (mladsich) pacientd s FLT3mut AML, respektive AML prognosticky pFiznivé-
ho rizika (méné vyrazné i u stfedniho rizika) a jsou jiz soucasti standardni 1é¢-
by. U starSich pacientd na druhou stranu studie VIALE-A prokazala zasadni
pfinos kombinace venetoclaxu s azacytidinem v preziti u této skupiny nemoc-
nych (de facto jde o vétSinu nemocnych s dg. AML). Kombinace venetocla-
x+azacitidine (ven-aza) se tak stala standardem IéCby starSich ¢i nemocnych
»neunosnych” k chemoterapii. Klinick& U¢innost této kombinace logicky ved-
la k hypotéze, zdali by nemohla byt stavebnim kamenem i u mladsich ,fit“ pa-
cientl, respektive zdali by nemohla byt lepSim ,partnerem” u cilenych 1ék0
nez klasickad chemoterapie (IC). Tyto otazky spolu s daty novych zkoumanych
lék/molekul byly samozfejmé jednim z hlavnich témat kongresu. Rada praci
se také vénovala patogenezi AML, dynamice mutaci a cytogenetickych zmén
od diagnézy k relapsu, respektive dalSimu upfesnéni vyznamu jednotlivych
mutaci/cytogenetickych zmén. V prezentaci se primarné budu vénovat sdé-
lenim s potencidlem bezprostfedniho ovlivnéni aktuéini klinické praxe v CR.
Tedy napfiklad pfesahem rezimu ven +/- aza k mlad$im AML nemocnym, re-
spektive jeho kombinaci s cilenou |é¢bou ¢i klasickou chemoterapii, popfipa-
dé i recentnim datdm u jiz dostupnych molekul (napf. ivosidenib, GO). Nové
molekuly, které zatim neprekrocily ramec klinickych studii faze I/1l budou zmi-
nény pouze okrajové a vybérove.

Lécéba 1. linie (nové diagnostikované - ND AML):

Pokud jde o rezim ven-aza u mladSich nemocnych, pak bohuzel nadale chybi
data prospektivnich randomizovanych studii srovnavajici ho s konvenéni che-
moterapii (vysledky studie NCT04801797,vedené dr. Fathim, jakoZz i dalSich
podobnych studii — SAL/HOVON, MM1YA-CTGO01, MM1YA-S01 - zatim neby-
ly publikovany). | proto jsou vSechna data observacni/retrospektivni, neran-
domizovana a pres snahu o kontrolu pomoci propensity skére (,propensity
score matching”) je jejich dUkazni sila relativné mald. Jako pfiklad Ize uvést
praci Mims et al (abstrakt 550) retrospektivné srovnavajici pacienty po kon-
vencni chemoterapii s naslednym udrZzovacim peroralnim azacytidinem s ko-
hortou |éCenou rezimem ven-aza. Pacienti 1éCeni IC+p.0 aza méli vSechny
parametry preziti lepSi nez pacienti 1é€eni ven-aza. Tato prace spolu s dalsi-
mi doklada, ze potencial konvencni chemoterapie obzvlasté v kombinaci s ji-
nou lé¢bou ¢&i udrzovaci 1é€bou zdaleka neni vycerpdn. llustraci aktuéalnich
nejasnosti v [é¢bé AML jsou prace zabyvajici se 1éEbou nové dg. NPM1mut.
AML. Pfes opakované dolozenou vybornou citlivost NPM1mut. AML k rezimu
ven-aza, Bewersdorf et. al (abstrakt 2964) neprokazal jakykoliv pfinos tohoto
rezimu oproti IC, naopak, v multivariantni analyze byla Ié¢ba ven-aza negativ-
nim prediktorem preziti (HR 2,0; 1,23-3,26, p=0,006). Podle vysledkd brit-
skych studii AML17&19 u stejné skupiny NPM1mut pacientd byla v pfipadé
MRD negativity po 2. cyklu chemoterapie alogenni transplantace nepfinosna
a to i prekvapivé u pacientd se soucasnou FLT3-ITD mutaci (Othman, abstrakt
0425). Pokud z0staneme jesté u skupiny NPM1pos AML, pak Gener-Ricos et
al. (abstrakt 957) dolozili, Ze i podskupina s blasty <20% (tzv.“oligo” AML)
profituje z chemoterapie silné intenzity a v pfipadé sekundarni etiologie pak
i z transplantace. Bill et al (abstrakt 721) zase prokazal, Ze pritomnost mutaci
sekundarniho typu u NPMT1mut AML (napf. ASXL, SRSF2, STAG2, EZH2 apod.)
neovliviiuji jejich pfiznivou prognézu, jsou-li IéCeni IC.

Diskutovanou otazkou ukonceni/preruSeni 1é¢by ven-aza se zabyvala pra-
ce Garciaze et al (STOP-VEN study, abstrakt 161). Ta analyzovala osudy
62 pacienty léCenych ven-aza, ktefi dosahli odpovédi a méli zastavenou 1é¢-
by z jinych ddvodU, nez byla progrese, pfi¢emz vysazeni muselo trvat alespori
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3 mésice. Ve vétsiné pripad¥ byla divodem vysazeni hematologicka toxici-
ta (58%). U 59% pacientd doslo ke korekci cytopenie a median trvani ,tre-
atment-free” remise byl 16 mésicd. Median OS celé skupiny nemocnych pak
byl 44 mésicU, pricemz u podskupiny nemocnych prerusivsich 1é¢bu v MRD
negativité nebyl median OS dosazen a 2-roky pravdépodobnost OS byla 80%.
U 11 nemocnych byla Ié¢ba znovu nasazena pro relaps a 27,3% doséhlo opét
CRc (CR + CRi). Zda se, Ze predevsim u skupiny nemocnych dosahnuvsich
MRD negativity mdze byt lé¢ba ven-aza bezpeéné ukonéena a tato hypotéza
bude testovana v prospektivni studii.

Rada originalnich praci & edukaénich prezentaci navazovala na data z kongre-
su EHA 2023. Konkrétné Slo predevsim o G&innost quizartinibu, jehoZz bene-
fit se zd4 byt vyjadren pfedevsim u mladSich < 60 let a u pfiznivého/stfedniho
rizika ELN (Erba et al., abstrakt 972). Pfinosem pro klinickou praxi bylo i sdé-
leni Gangat N. et al. (abstrakt 591), které na souboru vice nez 300 pacientd
léCenych rezimem ven-aza analyzovala prediktory preziti, kdy nedosazeni CR/
CRi, pfitomnost nepfiznivého karyotypu, TP 53 mutace a nepfitomnost IDH2
mutace byly zasadnimi nepfiznivymi faktory. Na zakladé jejich pfitomnosti/
nepfitomnosti pak bylo vytvofeno prognostické skére definujici pravdépodob-
nost preziti pro daného pacienta. V jiném sdéleni (Berton et al, abstrakt 2848)
byla pfitomnost SRSF2mutace u pacientd Ié¢enych stejnym rezimem ven-aza,
zjiSténa jako vyrazné prognosticky nepfizniva (medidn OS 5 mésicd), dokonce
srovnatelnd s TP53 mutaci.

Podivdme-li se se na jiné rezimy nez je ven-aza, pak zda, ze IDH1 inhibitory
(konkrétné ivosidenib - ivo, z novych pak olutasidenib) maji stale silngjsi data
o jejich efektivité a bezpeénosti. Pacienti [é¢eni kombinaci Ivo-aza méli sig-
nifikantné vyssi podil CR/CRi a del$i EFS nez pacienti IéCeni rezimem ven-a-
za, navic s niz8im rizikem komplikaci (Smith et al, abstrakt 971). DiNardo et al
prokézala dokonce dosazeni MRD negativity u 30% nemocnych lé¢enych ivo-
-aza (abstrakt 4305). Tato zjisténi naznacuji, Ze rezim ivo+aza by mél byt zva-
Zovén jako standardni 1é¢ba 1. linie u IDHTmut AML, coz na druhou stranu
bude vyzadovat co nejrychlejs$i dostupnost vysledku NGS testovani. Podobné

se zd4, Ze liposomalni cytarabine/daunorubicin (CPX351) bude mit vyraz-
né&jSi roli nejen u sekundarnich/MRC AML jak naznacuje pilotni studie faze
| Ganzela et. al (abstrakt 2892). Zde byli pacienti s nizce/stfedné rizikovou
AML léCeni CPX351 +/- gentuzumabem a 100% pacientd doséhlo po 1. in-
dukci CR, z toho 38% dokonce MRD negativity.

Z novych experimentalnich ¢i u nas dosud nedostupnych 1ék0 s daty v 1. li-
nii 1é¢by AML bych zminil ,triple” kombinaci quizartinib-ven-decitabin, ktera
v primoléché FLT3-ITDmut AML doséhla 100% CRc (CR + CRi) s nedosa-
Zenim medidnu OS a bez zasadnéjsi toxicity (Yilmaz et al., abstrakt 158).
Prezentovana byla dale Ffada predbéznych vysledkd s ASTX727 (decitabine/
cedazuridine) v kombinaci s venetoclaxem a dalsi cilenou lé¢bou (ivosideni-
bem, enasidenib, gilterinib). Zmifovat podrobnéji tato predbézna data ze stu-
dii faze | je nad rdmec tohoto sdéleni.

Lécba 2. linie (refrakterni/relabované - R/R AML):

Ve sdélenich vénovanych R/R AML logicky relativné dominovaly vysledky
protokol0, které zkoumaly venetoklaxové rezimy v nejriznéjSich kombinacich
at'jiz s jinymi cilenymi Iéky (nejCastéji v tzv tripletech) ¢i s konvenéni chemo-
terapii. Samozfejmé zcela nové experimentalni Iéky mély u této skupiny ne-
mocnych logicky také vétsi zastoupeni.

Jiz zminény triplet quizartinib-ven-decitabine (abstrakt 158) dosahl u tézce
predlécenych R/R AML s FLT3-ID (37% s prechozi aloSCT) 65% CRc s me-
didnem OS 7,5 mésicU a 1 rok pravdépodobnosti preziti 25%. Némecka SAL
skupina prezentovala slibné vysledky studie RELAX, kterd kombinovala vene-
toclax s intenzivnim chemoterapeutickym rezimem HAM (vysoké davky cyto-
saru a mitoxantron). Ve vysoce rizikové skupiné (1/4 s relapsem po aloSCT)
zaznamenali 82% CRc (¢ast dokonce MRD negativnich) s medidnem prezi-
ti 9 mésicU a pravdépodobnosti pfeziti v 1 roce 60%. Velice povzbuzujici byla
velmi nizkd mortalita (pouze 5,2% ve 2 mésicich) a vysoka pravdépodobnost
nasledného provedeni aloSCT (71%).
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skupina tzv. menin inhibitord (revumenib, zitomenib) které cili na paci-
enty s KMT2A, NPM1 nebo NUP98 mutaci. V kombinaci s venetoclaxem
a ASTX727 (decitabine/cedazuridine), dosahly u R/R AML s vySe uvedenymi
mutacemi nadéjné vysledky, navic jde o kompletné peroralni rezim (Issa et al,
abstrakt 58). Slibné vysledky byly dosazeny i s kovalentnim menin inhibitorem
Bmf-219 (Lancet et al, abstrakt 2916) Ci jinym menin inhibitorem DSP-5336.
Z dalSich nadéjnych molekul bych jen zminil ASTX727 (decitabine/cedazuridi-
ne) v kombinaci s venetoclaxem (Maiti et al., abstrakt 4289).

Bohuzel, na rozdil od lymfatickych malignit, u AML (ND ¢&i R/R) stale nedoSlo
k prOlomu bunécné terapie (CAR-T, NK-CAR) ¢&i dalSich (konjugétU ¢&i bispeci-
fickych) protilatek do praxe &i alespon do pokrocilejSich fazi klinickych studii.
Zminim jen selektivné a telegraficky nékteré nadéjné molekuly, k nimz patfi
anti CD123 konjugovana protilatka pivekimab sunirine (Daver et al., abstrakt
2906), SL-172154 (CD47 inhibitor, Daver et al., abstrakt 4278), SAR443579 —
CD123 NK cell engager (Bajel et al, abstrakt 3474), tagraxofusp (anti CD123,
Minetto et al., abstrakt 2918) ¢i anti-CD71 konjugét (Garciaz et al., abstrakt
4290).

Z bunécné terapie jde pak o alogenni NK buriky (Abhishek et al., abstrakt
4863), VCAR33 (donor-derived anti CD-33, Sah et al. abstrakt 4862) i
NKX101, coz je CAR-NK konstrukt (Sauter et al, abstrakt 2097).

Pokud bych mél souhrn néjak uzavrit, tak bych citoval jednoho z pfednéase-
jicich — ,the future of AML treatment is bright but unsettled”. Kazdopadné
po letech stagnace zazivdme explozi novych postupU s typickym sméfovanim
k personalizaci |é¢by. Je Sance, Ze v blizké budoucnosti budeme schopni vy-
[éCit vétSinu pacientd s AML.

E11

T-lymfocyty s chimérickym antigennim
receptorem - novinky v terapii lymfomo
Kamila Polgarova

1. 1K VFN a 1. LF UK

T-lymfocyty (T-ly) s chimérickym antigennim receptorem (CAR) — konstruk-
tem umoznujicim aktivaci imunokompetentnich bunék po vazbé na cilovy
antigen, pfinesly revoluci v terapii hematologickych malignit. Prvni dOkazy
o efektivité tohoto konceptu sahaji do prelomu 80-90 let 20. stoleti (1); tr-
valo vSak vice jak 20 let, nez se tato terapie dostala do klinické praxe. V roce
2021, po publikaci vysledkl studie ZUMA-7 (2), kterd prokazala lepSi efektivi-
tu axicabtagene-ciloleucelu (axi-celu) v 2. linii terapie DLBCL v ¢asném rela-
psu ve srovnani s autologni transplantaci jako standardem terapie, pak do$lo
ke skutecné zméné paradigmatu v 1é¢bé agresivnich B-NHL. Aktualné jsou lé-
kovymi agenturami pro terapii B-NHL v r0znych fazich |é¢by schvalené na-
sledujici produkty (abecedné): axi-cel (pro DLBCL, PMBL, FL), brexucabtage
autoleucel (brexu-cel; pro B-ALL, MCL), lisocabtagene maraleucel (liso-cel;
pro DLBCL) a tisagenlecleucel (tisa-cel; B-ALL, DLBCL, FL). Od zavedeni CAR
T-ly do konvenéni klinické praxe jiz uplynulo vice jak 6 let, kterym navic pfed-
chazelo rozsahlé klinické testovani. K dispozici je tedy i mnoho dat z realného
svéta, které v rizné mife potvrzuji ve studiich pozorovanou efektivitu i toxici-
tu (3). V tomto kontextu se aktualné objevuje pfedevsim snaha o identifikaci
rizikovych faktor0 predisponujicich pacienty k selhani terapie a/nebo k zavaz-
néjs$im nezadoucim U¢inkdm a moznosti intervencénich strategii. Soucasné se
objevuji nové generace CAR bunécnych produktd s kombinovanymi antigen-
nimi cili, s bezpe¢nostnimi vypinaci, ¢i produkty alogenniho pdvodu, a to jak
na Urovni experimentalnich dat, tak ve fazi klinického zkouseni (4).

Rozsahla pozornost se vénuje faktordm definujicim efektivitu aktualné do-
stupnych CAR T-ly produktim a moznostem jejich ovlivnéni. Jiz v pfedcho-
zich 2 letech bylo zafazeni do tzv. inflamatorniho clustru popséno jako rizikové
z komplikaci — akutnich i dlouhodobych v€. protrahovanych cytopenii (5), i ze
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selhani terapie (6). Recentné byl popsan model zaloZzen na hodnoceni 14 pa-
rametrd (mimo jiné feritin, CRP, albumin, LDH, TNFa, IL6, atd) méfenych pred
a v den podani. Pacienti (IéCeni axi-celem ve studiich ZUMA-1 a ZUMA-7),
ktefi byli v tomto modelu rozdéleni to inflamatorniho clustru, méli mensi nadé-
ji dosdhnout kompletni remise a kratsi ¢as do progrese (7). S ohledem na roz-
sah hodnocenych parametr0 je klinické vyuziti tohoto prediktivniho modelu
v redlné praxi sporné. Poukazuje v8ak na to, jak dUlezity je kontext zanétlivého
prostfedi a specifického imunitniho milleau, jisté ovlivnéného hematologic-
kym onemocnénim i jeho pfedchozi |éCbou, pro efektivitu bunééné terapie. Tu
je mozno ovlivnit na rdznych Urovnich. Vyznamnym trendem ke kupf. vyuziti
bispecifickych CAR T-ly. Kupf¥. produkt C-CAR039 - autologni antiCD20/CD19
CAR T-ly vedl k dosazeni kompletni remise u 37 z 43 vyznamné predlé€enych
pacientd s DLBCL; toxicita byla ocekdvana (8). Méné zrala data jsou k dispo-
zici k terapii CAR T-ly 3. generace. Aktualné byl publikovan osud 21 pacienty
s LBCL Ié€enych ve studii ENABLE (NCT04049513) pomoci anti-CD19 CAR
s CD28 a TLR2 kostimulaéni doménou (9). Padesét jedna procent doséhlo
kompletni remise; na rozdil od aktualné dostupnych produktd vSak nebyla po-
zorovana zadna neurotixicita, ani cytokinova boure st. > 3.

Data z terapie B-NHL pomoci CAR T-ly jsou pomérné rozsahla a neustale pfi-
byvaji dalSi. Naopak pacienti s T-bunénymi malignitami pfedstavuji potfebnou
populaci, které terapeutické moznosti jsou, s ohledem na chemorefrakteritu
a agresivitu téchto onemocnéni, omezené. Terapie T-bunécnych malignit CAR
T-ly ma vsak nékolik limit¥; jednim z nich je riziko fratricidy (,bratrovrazdy”),
dalSim pak riziko kontaminace terapeutického produktu malignimi T-lymfocyty
v¢. rizika jejich transdukce (10).

Existuji r0zné metody, jak se témto komplikacicm vyhnout. Pfikladem je
CD2 cileny konstrukt 2. generace s kostimulaéni doménou 4-1BB exprimo-
vany na CD2 KO T-ly (11). CD2 antigen je Siroce exprimovan na celé fade
T-buné€nych malignit (70-90% v zavislosti od podtypu T-NHL); jako panT
antigen je vSak prakticky univerzalné exprimovan i na zdravych T-ly. U T-ly
exprimujicich CD2 (CD2WT) proto po trandsukci anti-CD2 CAR konstruktem

dochdzi k rozsahlé fratricidé, kterd znemoznuje adekvatni expanzi; na rozdil
od CD2WT T-ly nebyla u CD2 KO T-ly v expanzni faze ex vivo pozorovana fra-
tricida prakticky zadna. Takto vytvofené CAR T-ly byly efektivni jak in vitro, tak
v PDX (patient-derived-xenograft) modelech (11). Zdali se tato experimentalni
efektivita pfesune i do efektivnity klinické ukaze az ¢as.

Do klinického zkouSeni (NCT04984356) se naopak jiz dostal produkt WU-
CART-007 - CD7 cileny CAR T-ly produkt 2. generace s expresi CAR na alogen-
nich T-lymfocytech s CRISPR/Cas9 deletovanou CD7 (k zamezeni fratricidy)
a TCRa (k zamezeni aloreaktivity). Recentné byly prezentovany vysledky z te-
rapie 18 tézce predléCenych pacientd s T-ALL/LBL lé¢enych WU-CART-007
v r0znych davkach. Kompletni remise bylo dosaZzeno u 58% pacient0, nicmé-
né trvani odpovédi bylo u vétsiny z nich kratké; ¢ast po dosazeni remise ab-
solvovala allogenni transplantaci. Studie je zatim v ¢asnych fazich a data jsou
nezrald; ndbor pacientd pokracuje a ocekava se, Ze pri pouziti optimalizova-
nych davkovacich schémat pocet i délka dosazenych odpovédi stoupne (12).

Jak je vidét, v oblasti bunécné terapie dochazi neustéle k rozsahlému a prud-
kému pokroku, ktery pfindsSi nové |éCebné strategie snizuje toxicitu a/nebo
yvz3uje efektivitu téch stavajicich. Jiz nyni tento pokrok ved| ke zménam v te-
rapeutickém pristupu k nékterym typOm hematologickych malignit. Lze oce-
kavat, Zze dalSi vyvoj zvySi bezpec¢nost i efektivitu této terapie a posune jeji
vyuziti do Casnéjsich fazi |é¢by. Nezodpovézenou otdzkou zatim zUstava nej-
vhodnéjsi sekvence jednotlivych 1é¢ebnych modalit v kontextu dalSich aktual-
né dostupnych terapeutickych moznosti.

Reference
1) Capbell KM et al. 2022. Nat Rev Clin Oncol 20: 359-371
2) Locke FL et al. 2022. NEJM 386:640-654
3) Jacobson CA et al. 2023. Transplant Cell Ther 27:52666-6367
4) Tomasik J et al. 2022. Front Immunol. 13:1034707
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| Autoimunitni hemolytické anémie
Libor Cervinek
FN Brno

Autoimunitni hemolytické anémie (AIHA) predstavuji skupinu onemocnéni,
u nichz dochazi k opsonizaci ¢i rozpadu erytrocytd na zkladé autoprotilatek.
Teplotni optimum vazby protilatky charakterizuji onemocnéni s pfitomnos-
ti tepelnych autoprotilatek (WAIHA) & onemocnéni z chladovych aglutinind
(CAD). Diagnostika a Iécba pacientl s témito onemocnénimi byla dlouhodo-
bé zalozena na néarodnich ¢ mezinarodnich doporucenich, jelikoz bylo vel-
mi malo [ékd testovano v rdmci zaslepenych klinickych studii. Precizni uréeni
typu reaguijici autoprotilatky pomoci monospecifického pfimého antiglobu-
linového testu je pro diagnézu zasadni. V rdmci klasifikace onemocnéni je
potfeba odliSit primarni a sekundarni typ nemoci. Kortikosteroidy jsou pro pa-
cienty s tepelnou autoimunitni hemolytickou anémii i v dneSni dobé lékem
volby. Pro pacienty, jez nemaji na kortikoidy dostatec¢nou IéC¢ebnou odpovéd,
¢i maji nezadouci UCinky z kortikoidni terapie je Iékem volby rituximab. U paci-
entd s onemocnénim z chladovych aglutinind nebyva lé¢ba kortikoidy G&inna,
proto se rituximab podavéa u tohoto onemocnéni v prvni [é¢ebné linii. Pro pa-
cienty s nedostatec¢nou odpovédi na rituximab je doporu¢eno do kombinaéni
[é¢by k rituximabu pfidat bendamustin. Novou Ié¢ebnou modalitou pro paci-
enty s onemocnénim z chladovych aglutinin0 predstavuje sutimlimab, jeZ jako
monoklondlni protilatka inhibuje na C1 slozku komplementarni kaskady.
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AIHA a Evans syndrom v détském véku -
soucasny pohled na diagnostiku a lécbu
Martina Sukova

Klinika détské hematologie a onkologie, 2.LF UK a FN Motol, Praha

Autoimunni hemolytickd anemie (AIHA), definovana jako zvySend destruk-
ce erytrocytd v dUsledku imunitnich mechanismU, je vzacnym onemocné-
nim v détském véku, s odhadovanou incidenci 1 - 3 pfipady/100 tis/rok.
Patogeneza AIHA je podminéna pfitomnosti autoprotilatek proti povrchovym
erytrocytarnim antigendm, které po vazbé na membranu erytrocytd spou-
§ti aktivaci komplementu a lyzu erytrocytd. Prikaz protilatek nebo slozky
komplementu navazanych na povrch erytrocytu pomoci pfimého antiglobuli-
nového testu (DAT) potvrzuje diagnosu AIHA, negativni vysledek ve standard-
né pouzivaném polyspecifickém testu (3-10% pfipadQd) ji ale nevylucuje. V
jednom z vétSich publikovanych pediatrickych soubor( byl DAT test negativni
U 21% pacientd, pravdépodobné v dUsledku rychlé clearence protilatek tfidy
IgM. Laboratorni diagnostika AIHA mu0ze byt tedy komplikovan3, i vzhledem
k limitovaném objemu krve pro imunohematologické analyzy pfi tézké anemii.

Klasifikace podle tepelné reaktivity protilatky na ,warm®, ,cold-agglu-
tinine” a ,mixed” AIHA plati u déti stejné jako u dospélych, koreluje s roz-
nym typem hemolyzy a rozdilnym klinickym prdb&hem. (1) AIHA z tepelnych
protilatek (WAIHA) je u déti pfi prvni atace vétSinou spusténa interkurent-
ni infekci, predpokladand jako idiopatickd, v poloviné pripad0 je ale prvnim
projevem systémového autoimunitniho nebo imunopatologického onemoc-
néni. ,Cold-agglutinine” AIHA je u déti, na rozdil od dospélych, vzdy symp-
tomem imunopatologické reakce na infekci (EBV, Mykoplasma, SARS-COV2)
a neni provazena klonalni poruchou krvetvorby. Specifickou jednotkou v dét-
ském véku je Paroxysmalni chladovad hemoglobinurie (PCH). Hemolyza u PCH
je podminéna bifazickou protilatkou (Donath-Landsteinerdv imunoglobulin),
kterd po navazani na povrch erytrocyty a zahrati aktivuje perakutni komple-
mentem zprostfedkovanou lyzu s rizikem akutniho rendlniho selhani (AKI).

Diagnosa PCH je potvrzena pozitivnim Donath-Landsteinerovym testem. DAT
je pozitivni s komplementem, negativni s IgG. (2) Ackoli je senzibilizace a he-
molyza u PCH ,self-limited”, v poslednich letech jsou opakované publikovany
pripady tézkého akutniho rendiniho selhani Uspésné feSené zachrannou an-
tikomplementovou Ié¢bou eculizumab. (3) Literdrné dokumentované pfipady
PCH s AKI vyzaduijici eliminaéni Ié¢bu reflektuji i naSe zkuSenosti.

Klasicky pribéh AIHA u déti je akutni, vétSinou spojeny s infekci, charakteri-
zovany rychlym pribéhem a dobrou odpovédi na prvni linii 1é¢by (kortikoidy
ev. HD-IVIG). Protrahovany nebo recidivujici prdbéh budi podezieni na sekun-
darni AIHA vznikajici v terénu jiné imunopatologie. V détském véku je na prv-
nim misté rozvaha nad primarnim imunodeficitem (PIDs), systémovych
autoimunitnich onemocnénich, vzacnéji hematologickych malignitdch (NHL)
nebo komplikaci imunosupresivni 1é¢by (napf. po organovych transplanta-
cich nebo alogenni HSCT). AIHA, stejné jako ostatni imunni cytopenie, mdze
byt inicidlnim a jedinym symptomem vrozenych poruch imunity (IEl) — typic-
ky u kombinované variabilni imunodeficience (CVID), IgA deficience, hype-
rigM sydromu (HIGM), syndromu autoimunita-lymfoproliferace (ALPS) nebo
nékterého z nové popasnych syndromd imunitni dysregulace. Podle velké re-
trospektivni analyzy je riziko vzniku AIHA v terénu vrozené poruchy imunity
830 x vySSi nez u zdravé détské populace. (4)
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Obr. 1: Cytopenie u primarnich imunodeficitd (PIDD) - patofyziologické
mechanismy
(prevzato ze Seidel, Blood, 2014,124:2337-2344)

AIHA vznikajici v imunopatologickém terénu ma tendenci k recidivujicimu
nebo chronickému pribéhu a je Casto refrakterni na standardni imunosupre-
si prvni a druhé linie (kortikoidy, HD-IVIG, rituximab). R/R-AIHA mUZe byt spo-
jena se soubé&znym nebo pozdé&jSim vyvojem jinych imunnich cytopenii (ITP,
vzAacnéji autoimunni neutropenie). EvansOv syndrom (ES) - kombinace imun-
ni cytopenie ve vice liniich - je dnes, ve svétle poznani na poli vrozenych po-
ruch imunity, povazovan za sekundarni projev imunitni dysregulace. Aktivace
T-bunécné slozky imunitni odpovédi s dysbalanci mezi expanzi folikularnich
Th a redukci naivnich CD4 lymfocytd je prokazatelna ve vétsiné pfipadd Evans
syndromu, nezavisle na genetickém podkladu.

Ve velké kohorté 203 détskych pacientd s ES byl pomoci cileného skriningu
vrozenych poruch imunity (Sanger sekvenovani a ,targeted” NGS) identifiko-
van geneticky defekt u 65% pacientd Patogenni mutace v jednom z 9 gen0
PIDs byla prokdzana u 40% a pravdépodobné patogenni varianty v 16 dalSich
potencionalnich genech u 25% pripadu. (5)

Diky rozvoji modernich genetickych technologii byla navic v poslednich letech
identifikovana skupina onemocnéni, jejichz podkladem je porucha imunitni re-
gulace, s obrazem spojujicim projevy imunodeficitu, autoimunity a lymfopro-
liferace. (6) Imunni cytopenie jsou typickym a ¢asto prvnim projevem CTLA4
deficience, LRBA deficience, PI3KD (APDS), STAT3-GOF, TOLR7/8 dysbalance
a dalSich geneticky definovanych poruch.

V soucasnosti je identifikovano jiz vice nez 450 monogennich defektd cha-
rakterizujicich primarni poruchu imunity a z toho nékolik desitek klinickych
jednotek s poruchou imunitni regulace (PIRDs).(7) Jejich pocet diky extenziv-
nimu vyzkumu a vyuZziti metod genomového sekvenovani v diagnostice sta-
le nardstéa.(8)

Pro identifikaci podminujici vrozené poruchy imunity u pacientd s R/R AIHA
a Evans syndromem je zasadni spravna klinicka rozvaha a provedeni imunolo-
gickych analyz pfed zahdjenim imunosupresivni |éCby. Geneticka diagnostika
by méla byt cilena podle funk&niho deficitu - Sanger sekvence (SSQ) cilového
genu, nebo metodami genomového sekvenovani (panely gend asociovanych
s |El, pfipadné celoexomové sekvenovani - WES).

SCHEMA PROGRAMU << 68



24. PRAZSKE HEMATOLOGICKE DNY >> KAM NAS POSOUVA TO NEJLEPSI Z CESKE

Hematologie 2024

A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU << 69

SBORNIK ABSTRAKTU

Schema 1 Diagnosticky work-up u Evans syndromu v détském véku

Klinicka charakteristika imunopatologie
lymfoproliferace (splenomegalie, lymfadenopatie >1cm)
autoimunni/autoinflamtaorni organové postizeni

* plicni (GLILD)

+ jaterni a GIT (lymfoidni enteropatie, IBD, celiakie, chronicka
gastritis, Al-hepatitis)

« neurologické (autoim, granulomatosni, vaskulitis)
+ endokrinni (Al thyroiditis, Gravesova struma)
« kozni (psoriasis, vitiligo, alopecie, vaskulitis)

Biomarkery
Hypogamaglobulinemie
B,T,NK fenotypizace, naivni/memoryB a T-c, Tregs

Biomarkery SLE: ANA >1:160, dsDNA,
snizeni C3,C4, lupus antikoagulas,
antikardiolipin, proteinurie

Biomarkery ALPS: hyperGG, zvySeni sB12,
vysoké TCRab CD4-CD8- ( DNTC)

Jiné autoprotilatky nebo prozanétlivé markery

Susp SLE Susp vrozena porucha imunity ( IEI) Ostatni

1 !

l

SLE diagnosticka kriteria
(SLICC/EULAR)

Cilovy gen - SSQ NGS - panel/WES

Adaptovano podle
Aladjidi N. et al: BJH, 2023, 203,28-35

V nasem souboru détskych pacientd s Evans syndromem diagnostikovanych
v letech 2008-2020 (n=33) podarilo prokazat molekularni podklad vrozené
poruchy imunity u 27% (9 pts). U dalSich 7 pacient0 byly nalezeny genetické
polymorfismy asociované s autoimunitou a u 3 potencidlné patogenni varian-
ty v genech asociovanych s imunitnim systémem. (9)

Manifestace nékterych z primarnich imunodeficitd i syndrom0 imunitni dy-
sregulace mUze byt pfi mirnéjSim fenotypu opozdénd, s prvnimi projevy az
v dospélosti. | kdyz je pravdépodobnost manifestace vrozené poruchy imunity
u dospélych mald, zakladni imunologicky skrining patfi do diagnostického al-
goritmu v§ech pacientd s R/R AIHA nebo Evans syndromem. Cilené genetické
vySetfeni by mélo byt indikovano pfi familiarnim vyskytu (CTLA4 deficience),
zndmkéach imunitni dysbalance nebo lymfoproliferativnich projevech. (10,11)
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Recidivujici a chronickd AIHA v détském véku predstavuje vyzvu nejen dia-
gnostickou, ale vzhledem k nedostatku evidence-based postupU u této vzac-
né diagnosy i 1écebnou. Zakladni éCebna strategie je volena podle typu AIHA
a stavu imunitniho systému, Iéky prvni/druhé linie jsou kortikoidy, HD-IVIG/
rituximab, mykofenolat mofetil. Imunosupresiva pro chronickou lé¢bu jsou
volena s ohledem na rizika dlouhodobé kortikoterapie u déti a podle typu
vrozené poruchy imunity nebo prikazu genového defektu v pfipadé PIRDs.
(12) Patogenetické mechanismy u urcitych poruch imunitni regulace otvira-
ji moznosti cilené 1éCby - ndhradou defektniho proteinu (abatacept u CTLA4
haploinsuficience, LRBA deficience) nebo inhibici patologicky zménénych re-
gulaénich drah (mTOR inhibitory u ALPS, CTLA4 deficience a APDS, Jak2 in-
hibitory u STAT1 a STAT3-GOF, PI3KD inhibice u APDS). (13) Principem lé¢by
R/R AIHA a Evans syndromu u déti je personalizovany pristup.

Tab 1 Evans syndrom - 2.linie lé¢by u pacient0 s patogennimi variantami
v genech podminujicich vrozené poruchy imunity

Genovy defekt/porucha | Cilena lé¢ba Alternativni lecba
ALPS-FAS sirolimus (m-TOR inhibitor) | mykofenolat mofetil (MMF)
CTLA4,LRBA,DEF6-defic abatacept (antiCD28) Sirolimus

HSCT
STAT3-GOF ruxolitinib (JAK1/2 inhibitor) | tocilizumab (anti IL-6R)

tofactinib (JAK1/3 inhibitor)

STAT1-GOF ruxolitinib (JAK1/2 inhibitor) | HSCT
PIK3CD sirolimus (m-TOR inhibitor) rituximab (anti CD20)

tocilizumab (anti IL-6R)
PI3K-inhibitor (leniolisib)

mykofenolat mofetil (MMF)

APDS1, APDS2 sirolimus (m-TOR inhibitor)

Adaptovéano podle Aladjidi N.. BJH, 2023, 203,28-35 a Cortesi, Front Immunol,
2022, 10

Samostatnou jednotkou z pohledu Ié¢ebného je AIHA manifestujici se v teré-
nu imunosuprese po organovych transplantacich nebo HSCT. U refrakternich
pfipady je potenciondlné U¢innd 1é¢ba bortezomib nebo daratumomab (an-
tiCD38). (14)

Alogenni transplantace kmenovych bunék krvetvorby (aloHSCT) mé poten-
ciadl pIné upravit geneticky podminény defekt a u priméarnich imunodeficien-
ci mé obecné vysokou Uspésnost, nicméné u Evans syndromu nebo R/R AIHA
se vzhledem k vyznamné imunodysbalanci jednd o komplikovany zékrok.
ZkuSenosti u syndromU imunitni dysregulace jsou zatim omezené. V soucas-
né dobé jsou indikace individualné zvaZzovany u pacientl s tézkym fenotypem
a jasné definovanym genetickym podkladem. Kli¢ovy pro Uspéch transplan-
tace je balanc mezi timingem z pohledu rizika infekce a dobrou kontrolou
autoimunitnich a autoinflamatornich projevd pomoci imunosupresivni [é¢-
by. Otazky optimalni 1éCebné strategie v€etné zarazeni HSCT do Ié¢ebného
algoritmu u CTLA4 deficience jsou predmétem béZici studie ,Inborn errors
Working Party” pfi EBMT. Autologni genova terapie pouzivajici homologni
CD4+ lymfocyty ke korekci CTLA4 aktivity prokéazala efektivitu v in vitro studi-
ich, vyzaduje ale potvrzeni U¢innosti na kmenovych bunkach. (16)

Zavér: AIHA manifestujici se v détském véku je, kromé akutnich atak spus-
ténych infektem, vzacné onemocnéni. Recidivujici/chronicky pribéh nebo
kombinace s jinou imunni cytopenii jsou spojeny s pfedpokladanou vrozenou
poruchou imunity nebo imunitni dysregulaci. Identifikace primarniho imuno-
deficitu nebo kauzalniho genetického defektu ma u R/R AIHA a Evans syndro-
mu zasadni vyznam prognosticky i pro volbu lé¢ebné strategie (substituéni
Ié€ba, cilend imunosuprese ev. rozvaha nad alogenni HSCT). Vzhledem k Si-
roké Skéale genut zasahujicich do regulac¢nich drah imunitni odpovédi jsou dnes
v praxi nejefektivnéji vyuzitelné metody celoexomového sekvenovani.

1. Berentsen S., Barcellini W. Autoimmune Hemolytic Anemias: NEJM 2021,
385:15, 1407-1415
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Single Cell RNA Sequencing Enables Identification of
Mantle Cell Lymphoma Subclones with Drug-Resistant
Profiles Already at Diagnosis and May be Used for
Therapy Prognostication and Personalization

Kazantsev D.", Klanova M."2, Kolaf M.3, Ivanek R.%, Trnény M., Klener P."2
'Institute of Pathological Physiology, First Faculty of Medicine,

Charles University, Prague, Czech Republic;

2First Department of Medicine - Hematology, University General Hospital Prague
and First Faculty of Medicine, Charles University, Prague, Czech Republic;
3Institute of Molecular Genetics of the Czech Academy

of Sciences, Prague, Czech Republic;

“University of Basel and University Hospital Basel, Basel, Switzerland

Mantle cell lymphoma (MCL) is a chronically relapsing B cell lymphoprolif-
erative malignancy characterized by translocation t(11;14)(q13;932), cyclin
D1 overexpression and significant chromosomal instability. One of the main
hypotheses of MCL relapses is a clonal evolution driven by therapy selection
of subpopulations carrying adverse genetic and epigenetic aberrations. Our
previous whole exome sequencing analysis of 25 MCL tumors showed that
the majority of the detected single-nucleotide variants and copy number
variants (CNV) were already detectable at diagnosis. To further analyze the
subclonal structure of MCL at diagnosis and clonal evolution at relapse, we
implemented single cell RNA sequencing analysis of five patients with MCL at
diagnosis and at the first clinical relapse after failure of standard immunoche-
motherapy. All analyzed patients achieved at least partial remission.

Fresh-frozen tumor cells were sorted to obtain Hoechst~ CD45* population
which was processed using single cell 3’ protocol (10X Genomics). The librar-
ies were paired-end sequenced on Novaseq 6000 (lllumina). The reads were
aligned to GRCh38 human genome. The MCL cells were distinguished from
the normal B cells based on of CCND1 expression and unsupervised clus-
tering. CNVs were predicted using inferCNV package. These CNVs shared

a high degree of similarity with the CNVs predicted using available exome
sequencing data.

The t-SNE representation of the data clearly showed unique positions for
the malignant lymphocytes obtained from each of the five analyzed patients
(Figure 1a). In contrast, non-malignant cells (T cells, B cells and monocytes)
have grouped together irrespective of the patient or compartment of origin
(Figure 1b). These data suggest two conclusions. First, each patient’s
malignant cells have unique genetic background. Second, the impact of the
microenvironment does not override the impact of the genetic makeup of the
non-malignant cells. The data thus suggest comparability of the malignant
cells obtained from different compartments.

Clustering of the per-cell predicted CNV profiles using random trees algo-
rithm revealed subclonal heterogeneity of the MCL population in all analyzed
compartments both at diagnosis and at relapse. In all analyzed patients the
clustering identified several large subclones with significant CNV differenc-
es (DGY) and at least one minor subclone (DGS) with significant similarities
compared to the major clone detectable at relapse (R'). These data suggest
that the majority of the diagnostic MCL cells (i.e., DG" clones) were indeed
eliminated by therapy, which on clinical level corresponded to achieving re-
mission. On the other hand, the data also suggest that MCL cells with CNV
profiles highly similar to the major relapse clone (i.e., R') were detectable
already at diagnosis (i.e., DGS, Figure 1c).

To gain a better insight into the biology of the DG® clones with potential
drug-resistant phenotype, we analyzed transcriptome differences between
DG’ and DG* clones. For each patient we identified different sets of signifi-
cantly upregulated genes in DG® compared to DG These included genes
coding for important cell surface molecules (CD52, CD81, CD1c, LTB), tran-
scription factor PRDM2, energy metabolism proteins (ATP5MC2, ATP5F1D,
UCP2), protein degradation proteins (UBE2S, UBL5) and others. Among these
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genes, significant upregulation of HMGN2, PRKCB, LAPTM5 and UCP2 was
detected in two out of five patients.

Our data shows the applicability of the single cell genomic approaches not
only to analyze subclonal heterogeneity for the study of disease biology, but
also to identify drug-resistant subclones at diagnosis, predict response to
various types of therapies thereby enabling therapy personalization.

Acknowledgement: Supported by Grant Agency of the Czech Republic
GA23-05474S and National Institute for Cancer Research (EXCELES)
LX22NP0O5102.

Figure 1. Labelled single cell dataset of all undamaged cells in TSNE pro-
jection (ab) and CNV predictions heatmap for MCL cells in patient PO09 (c).
The cells are labelled by the sample of origin (a) and by the cell type (b).
CNV predictions are marked blue for deletions and red for amplifications. Left
color bar labels subclones determined by hierarchical clustering. Right color
bar labels the timepoint of origin for each cell (DG - diagnosis, REL - relapse).
P - patient, DG - diagnosis, REL — relapse, ASC - ascites, TON - tonsil, BM —
bone marrow, PBMC - peripheral blood mononuclear cells, LN — lymph node.
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Risk of central nervous system vs systemic relapse

in patients with diffuse large B-cell lymphoma
treated with R-CHOP: What should we focus on?
Magdalena Zikmundova'- 2, Samuel Hricko®, Michal Masér' 2,

David Salek?, Prokop Vodi¢ka", Natasa Kopalova?, Petra Blahovcova”,
Katefina BenesSova", Jozef Michalka®, Jan Koren", Andrea Janikova?®,
Marek Trnény"

"1, Interni klinika, VSeobecna fakultni nemocnice v Praze, 1.

Lékar'skd fakulta, Univerzita Karlova, Praha 2, Cesko

2(Jstav patologické fyziologie, I. Lékar'ska fakulta,

Univerzita Karlova, Praha 2, Cesko

3Interni hematologicka a onkologicka klinika, Fakultni nemocnice

Brno, Lékar'skéa fakulta Masarykovy univerzity, Brno, Cesko

Background: Clinical outcome of patients (pts) with diffuse large B-cell
lymphoma (DLBCL) has improved during the last two decades. However,
a significant proportion of DLBCL pts is still at risk of lymphoma relapse (REL)/
progression or death due to progression. DLBCL pts with adverse clinical
features, i.e., those with high IPI or CNS IPI scores are at the highest risk of
lymphoma REL, systemic (S) or central nervous system (CNS) REL. CNS pro-
phylaxis is questionable based on retrospective analyses. Moreover, the risk
of S-REL should be discussed in those pts as well. However, the comparison
of the risks of CNS vs S-REL within the different CNS IPI risk groups has not
been shown.

Methods: Using the prospective observational NiHiL project (NCT03199066),
we identified pts = 18 years of age with histologically confirmed DLBCL or
high-grade B-cell lymphoma (diagnosed 2011-2021), who received R-CHOP
as frontline treatment in 2 centres in Czech Republic. Pts with CNS involve-
ment at diagnosis were excluded. Cumulative incidence of CNS (+ S) REL
was calculated using Kaplan-Meier statistics treating S-REL and death as
competing events.

Results: A total of 1242 pts were included; according to CNS IPI score (avail-
able in 1225 out of 1242 pts), 344 (28.1%), 539 (44.0%) and 342 (27.9%) pts
were categorized as being at low (0-1, LR), intermediate (2-3, IR), and high
risk (4-6, HiR) resp. Overall, 308 (24.8%) pts received CNS prophylaxis with
either high-dose(HD) Methotrexate (MTX), HD-AraC, intrathecal chemothera-
py or combination. By CNS IPI, 150 (43.9%) out of 342 pts with HiR CNS IPI
received CNS prophylaxis. CNS prophylaxis was given less frequently in the
IR (n 111[20.6%] out of 539 pts) or LR (n 45 [13.1%] out of 344 pts) CNS IPI
groups. At a median follow up of 5.3 years (range; 0.1 - 13.3), 307 (24.7%)
out of 1242 pts developed lymphoma REL, out of which 45 occurred in CNS
(35 isolated CNS REL, 10 simultaneous CNS+S-REL) and 262 lymphoma RELs
occurred systemically. CNS prophylaxis had no impact on the incidence of
CNS REL in pts with HiR CNS IPI. Median time to CNS (£ S) and S-REL was
11.5 months (range; 2.7-116.8) and 11.8 months (range; 0.8 — 144.3), resp.
Occurrence of RELs within the first 6, 12 and 24 months after lymphoma
diagnosis was as follows: 20%, 53.3% and 80% for CNS (+ S) RELs and 21%,
50.4% and 67.2% for S-RELs. In the entire cohort, the 7-year cumulative
incidence of CNS (+ S) and S-REL were 4.4% and 23.7%, resp. Across all
CNS IPI risk groups, there was significantly higher risk of S- as compared
to CNS (£ S) REL. The 7-year cumulative incidence of S- vs CNS (+ S) REL
and the respective HRs were 10.5% vs 1.9%, HR 6.2 (95% CI 3.4-11.2) in
the LR-, 25.2% vs 2%, HR 11.7 (95% CI 8.3-16.6) in the IR-, and 35.8% vs.
12.4 %, HR 3.6 (95% Cl 2.5-4.9) in the HiR CNS IPI (Fig1), resp. At the time
of analysis, 417 (33.6%) out of 1242 pts were dead. CNS (+ S) REL was asso-
ciated with shorter post-REL overall survival (OS) as compared to S-REL (HR
1.8, p=0.001, median OS 0.38 vs 1.04 years, resp). In the entire cohort, the
7-year cumulative incidence of death due to lymphoma was 19.3% (16.7%
and 3.1% due to S-REL and CNS (+ S) REL, resp). The 7-year cumulative
incidence of death due to R-CHOP-related toxicity, unrelated to lymphoma
and unknown causes were 2.5%, 4.2% and 9.8%, resp. In HiR CNS IPI, the
7-year cumulative incidence of death due to lymphoma was 34.9% (28.3%
and 9.2% due to S-REL and CNS (+ S) REL, resp), while the 7-year cumulative
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incidence of death due to R-CHOP-related toxicity, unrelated to lymphoma
and unknown causes were 5.1%, 5.1% and 14.9%, resp (Fig2).

Conclusion: DLBCL pts are at significantly higher risk of S as compared to
CNS REL overall and across all CNS IPI risk groups. In addition, death due to
S-REL is the leading cause of death overall and across all CNS IPI risk groups.
However, CNS (+ S) REL represents remarkable portion of all lymphoma
RELs occurring in the HiR CNS IPI group and non-negligible cause of death
in DLBCL. Our results support the conclusion that R-CHOP + HD MTX is not
sufficient to reduce the risk of S- as well as CNS REL especially in pts with
HiR CNS IPI. New 1% line treatment options able to reduce simultaneously
the risk of S-REL as well as CNS REL are needed to improve the outcome of
DLBCL pts especially in the subgroup with HiR CNS IPI.

Grant support: AZV NU23-03-00127, NU21-03-00411, Charles University
Hematology-Oncology Cooperatio Program

Epcoritamab SC + R-mini-CHOP Leads to High
Complete Metabolic Response Rates in Patients
with Previously Untreated Diffuse Large B-Cell
Lymphoma Ineligible for Full-Dose R-CHOP: First
Disclosure from Arm 8 of the EPCORE NHL 2 Trial
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Background: Rituximab, cyclophosphamide, doxorubicin, vincristine, and
prednisone (R-CHOP) is a standard of care for previously untreated (1L)
diffuse large B-cell lymphoma (DLBCL); however, some patients are not
candidates for full-dose R-CHOP due to advanced age, frailty, or underlying
comorbidities. For these patients, various attenuated treatment regimens
have been evaluated, with low-dose R-CHOP (R-mini-CHOP) being widely
adopted as a standard 1L regimen. However, outcomes are suboptimal, with
overall response rates (ORRs) and complete metabolic response (CMR) rates
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around 70% and 40-60%, respectively, and a 2-y progression-free survival
rate of only 47%, leaving substantial room for improvement. Epcoritamab,
a subcutaneous (SC) CD3xCD20 bispecific antibody, was approved by the
US FDA for the treatment of adults with relapsed or refractory DLBCL, not
otherwise specified, including DLBCL arising from indolent lymphoma, and
high-grade B-cell lymphoma after 22 lines of systemic therapy. In the 1L set-
ting in patients with high-risk DLBCL, epcoritamab SC with full-dose R-CHOP
had a favorable safety profile and showed promising efficacy, including an
ORR of 100% (Falchi et al, ASCO 2023). Here we report initial data from arm
8 of the EPCORE™ NHL-2 study (NCT04663347; phase 1/2) evaluating epcor-
itamab SC + R-mini-CHOP in 1L DLBCL.

Methods: Adults with 1L CD20* DLBCL who were not considered candidates
for full-dose R-CHOP due to age 275 y or age 265 y with comorbidities
(reduced left ventricular ejection fraction, history of myocardial infarction
[>6 mo prior to enrollment], exertional chest pain, arrhythmia [grade <2],
hypertension requiring treatment, or diabetes) were enrolled. Patients re-
ceived epcoritamab SC (QW, cycles 1-2 [21 d each]; Q3W, cycles 3-6 [21 d
each]; Q4W, cycles 7-8 [28 d each]) with R-mini-CHOP in cycles 1-6 (Q3W).
A safety run-in was conducted to confirm acceptability of the safety profile.
The primary endpoint of arm 8 was ORR as assessed by PET-CT per Lugano
criteria.

Results: As of April 24, 2023, 28 patients had received epcoritamab SC
48 mg + R-mini-CHOP. The median age was 81 y, 14 patients (50%) had IPI
3-5, 10 patients (36%) had bulky disease (>6 cm), and 15 patients (54%)
had stage IV disease. At the data cutoff, median follow-up was 6.2 mo
(range, 2.5+ to 11.7), with 9 patients (32%) having completed treatment
and 15 patients (54%) still on treatment. R-mini-CHOP median relative dose
intensity was 294%. There were no dose-limiting toxicities. The most com-
mon treatment-emergent AEs (TEAEs) of any grade were cytokine release
syndrome (CRS; 43%), neutropenia (32%), fatigue (25%), anemia (21%),
constipation (21%), and hypokalemia (21%). TEAEs decreased over time;

3 patients (11%) discontinued epcoritamab SC due to TEAEs. One grade 5
TEAE (cytomegalovirus infection reactivation) was recorded. CRS events
were primarily low grade (grade 1-2: 39%, grade 3: 4%, grade 24: 0%), tim-
ing was predictable, and a majority of events were observed after the first full
dose (cycle 1, day 15); all events resolved, with a median time to resolution
of 3d (range, 1-7). No ICANS events were reported. All 20 efficacy-evaluable
patients had a response (ORR, 100%), with 17 patients (85%) achieving CMR.
Median time to response was 1.4 mo (Figure). At both month 6 and month 9,
most patients who achieved CMR remained in CMR, suggesting durability of
response. The study is ongoing and updated results will be presented.

Conclusions: Epcoritamab SC + R-mini-CHOP showed encouraging efficacy
with high response rates in patients with 1L DLBCL who cannot tolerate
full-dose R-CHOP, including elderly, frail, and high-risk patients. There were
no new safety signals, and findings were consistent with previously reported
data, supporting the feasibility of the combination. These results warrant
further investigation of epcoritamab-based therapies in 1L DLBCL.
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Asciminib (ASC) Add-On to Imatinib (IMA)
Demonstrates Sustained High Rates of Ongoing
Therapy and Deep Molecular Responses (DMRs) With
Prolonged Follow-Up in the ASC4MORE Study
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INTRODUCTION: We report results from the 96-wk analysis (cutoff: Mar
6 2023) of ASC4MORE (NCT03578367) which evaluated ASC add-on to IMA
vs continue IMA or switch to nilotinib (NIL)

METHODS: Adult patients with chronic myeloid leukemia in chronic phase
(CML-CP) were randomized 1:1:1:1 to receive ASC (40 or 60 mg once daily
[QD]) add-on to IMA 400 mg QD, continue IMA 400 mg QD, or switch to NIL
300 mg twice daily. Pts must have received only IMA 400 mg QD for 21 y with
BCR::ABL1"S >.01%-<1% at randomization, without DMR or treatment failure
at any point. Molecular response (MR) 4.5 (MR*5, BCR::ABL1'S <.0032%) rate
at wk 96 was a key endpoint. Pts not achieving MR** at wk 48 with IMA could
add on ASC 60 mg QD.

RESULTS: Pts (N=84) were randomized (n=21 in each arm), 85.7%, 76.2%,
19.0%, and 52.4% in ASC 40-mg add-on, ASC 60-mg add-on, IMA, and NIL
arms, respectively, completed treatment.

The MR at wk 96 is presented in figure. Cumulative MR** rates at wk 96 were
28.6%, 28.6%, 9.5%, and 19.0%, in ASC 40-mg add-on, ASC 60-mg add-on,
IMA, and NIL arms, respectively. Among crossover patients, 14.3%, and
21.4%, of pts were in MR** at wks 24, and 48 after crossover, respectively.

With longer follow-up, there were no new or worsening safety findings with
ASC add-on to IMA. No new deaths occurred since the Week 48 cutoff
(Table).

CONCLUSIONS: Among patients not achieving DMR after 21 y on IMA, more
patients achieved MR*5 at wk 96 with ASC add-on to IMA than with continu-
ing IMA or switching to NIL. In this patient population with good tolerability to
imatinib treatment for 21 y, and entering the study with a treatment goal of
DMR, add-on ASC to ongoing IMA, was better tolerated than switch to NIL.
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Combinatory therapy of asciminib and ponatinib was
effective in treatment of CDX model of blast phase CML
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Objectives. CML blast phase (BC-CML) is heterogeneous disease carrying
more lesions than BCR::ABL1. Many patients who progressed to BC-CML
cannot be transplanted, thus only option is combinatory therapy with tyrosine
kinase inhibitor (TKI) and conventional chemotherapy with unsatisfactory out-
come. Therefore, there is a need for personalised therapy with novel drugs.

Aim. To create CDX model of clonal evolution in BC-CML and to test com-
binatory therapy with the most potent TKI ponatinib (PON), STAMP inhibitor
asciminib (ASC) and BCL-2 inhibitor venetoclax (VNX).

Methods. Five imatinib/ponatinib cross-resistant KCL-22 clones were estab-
lished and characterized for mutations in BCR::ABL1 and other cancer-related
genes and IC50Q values for each tested drugs were measured. For in vivo
experiments the equal numbers of cells of individual clones were mixed and
subcutaneously xenotransplanted into NOD-SCID-gamma mice (5x10° cells/
mouse; n=42). Mice were randomly divided into 7 groups according to the
treatment: 1) control 2) PON 25 mg/kg; 3) ASC 130 mg/kg; 4) VNX 50 mg/
kg; 5) PON+VNX; 6) ASC+VNX; 7) PON+ASC. Treatment was administered
perorally once daily since the tumour detection (D1; diameter 5mm in one
direction) in D1-8, D11-13, D15, D18 and D20. At the end of the experiment
(tumour diameter = 20 mm in one diameter or skin necrosis) mice were eu-
thanised and tumours were homogenised using 70pm cell strainer. Nucleic
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acids were isolated and NGS mutational analysis in the kinase domain of
BCR::ABL1 and panel sequencing were performed.

Results. In the control group of mice, the most proliferated clone during
tumour growth was F5 (BCR::ABL1-T315I, -G250E, SETD1B -G1963fs)
followed by clones with proliferation fitness in a descendent order E72
(BCR::ABL1-T315I, BCR::ABL1-Y253H, ZRSZ -R451H) > C7 (BCR::ABL1-T315I,
BCR::ABL1-H396R) > D9 (BCR::ABL1-T315I, BCR::ABL -E255V, IKZF -E383G).
The clone D8 (BCR::ABL1-T315I, BCR::ABL1-1418T, BCR::ABL1-H396R) did
not proliferate. In vitro IC50 values were of predictive value for ASC and
PON treatment of the CDX model (Table 1). Clones’ proliferation during ASC
therapy in vivo were in this descendent ordered C7>F5>E72>D8>D9, while in-
versed effect on clones’ proliferation was found on PON D9>E72>D8>F5>C7.
During combinatory PON+ASCI therapy, tumour disappeared to undetectabil-
ity during daily administration because of synergy effect (clones D9 and D8
were sensitive to ASCI; clones C7 and F5 were sensitive to PONA) and addi-
tive effect of both drugs on the clone E72. Clonal proliferation in vivo during
VNX therapy was in the descendent order C7>E72>F5>D8>D9 and tumour
growth significantly delayed compared to solo therapy with ASCI and PON,
respectively (p>0.001). Combination of PON+VNX also delayed the tumour
growth with strong additive effect on the clone D8, which did not grow.

Conclusion. All five established imatinib/ponatinib cross-resistant clones
originated from T315I clone of KCL-22 BC-CML cell line acquired additional
mutations in BCR::ABL1 and in 3 clones also in IKZF1, SETD1B and ZRSZ,
respectively. Although artificially prepared mixture of cross-resistant clones
represented highly resistant model of BC-CML, combinatory therapy with asci-
minib and ponatinib was potent and stopped tumour growth to un-palpability.
The IC50 values of asciminib and ponatinib for each clone were highly predic-
tive and correspond to in vivo observation of single therapy.

Acknowledgement. EUTOS 2022, MZCR 00023736

Multiomics profiling of extramedullary multiple

myeloma tumors and their microenvironment
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Extramedullary disease (EMD) is an aggressive manifestation of multiple
myeloma (MM), where MM plasma cells (PCs) become independent of the
bone marrow (BM) microenvironment and infiltrate other tissues and organs.
The incidence of EMD is increasing and is associated with worse prognosis
and drug resistance. Unfortunately, the molecular processes underpinning
the pathogenesis of extramedullary form of MM that could help better tai-
lor treatment, are poorly understood. Therefore, we performed the most
comprehensive multiomics study of EMD cells to date combining the whole
exome sequencing (WES), bulk RNA sequencing (RNA-seq) and single cell
RNA sequencing (scRNA-seq) data from the largest cohort of EMD samples
ever sequenced (N=15) collected between 2017-2023.

Methods

WES was performed for 15 EMD samples and 8 paired NDMM samples using
Twist Comprehensive Human Exome. RNAseq was performed for 15 EMD,
8 paired NDMM, 7 unpaired NDMM and 15 unrelated RRMM samples using
SMARTer Stranded Total RNA-Seq Kit v2. scRNAseq was performed for 5 EMD
samples using Cedhromium 3’ library kit. All sequencing was performed on
lllumina platform. Only FACS/MACS sorted aberrant PCs were used in case
bulk DNA/RNA sequencing. Chromosomal aberrations were evaluated using
the combination of FISH and WES.
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Results

We show that combination of genomic lesions1q21 gain/amplification and at
least one mutated gene in MAPK signaling are the most frequent mutations
in EMD, present in 14/15 (93%) and 13/15 (87%) EMD samples, respectively.
Analyses of bulk RNAseq data showed up-regulation of pathways connected
to cell proliferation and upregulation of potent growth factor IL6. Interestingly,
CXCR4 gene, important for a homing of plasma cells in bone marrow, was
significantly downregulated as well as production of immunoglobulins, with
IGL being more prevalent than IGH. We focused on expression of molecu-
lar targets for modern immunotherapy, which could be effective in EMD.
However, we observed decrease in expression of CD38, GPRC5D, SLAMF7
in EMD cells and lower expression of HLA molecules, which are important
for action of immunotherapeutics. Intriguingly, our data suggested novel EMD
targets with elevated expression of genes EZH2 and CD70, that are already in
use in non-myeloma oncology. In addition, we identified CD8+ T and NK cells
as the most abundant immune subsets in EMD microenvironment.

Conclusion

We performed the largest genomic study of EMD tumors to date and revealed
that combination of 1921 gain/amp and mutations in MAPK pathway are
presumably defining genomic features of EMD. Next, transcriptomic profiling
of EMD cells suggested high proliferative potential, decreased BM homing,
decreased IG production, autocrine growth regulation and decreased expres-
sion of some key therapeutically relevant molecules. Finally, for the first time,
we dissected the microenvironment of EMD tumors. Overall, our findings rep-
resent a significant contribution to understanding of biology and resistance
of EMD.

SPOLEHLIVA DETEKCE KLINICKY VYZNAMNYCH
VARIANT V GENU TP53 S ALELICKOU CETNOSTI
POD 10%: MEZINARODNI STUDIE EVROPSKE
VYZKUMNE INICIATIVY PRO CLL (ERIC)
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The presence of mutations in the TP53 gene is a powerful prognostic and
predictive marker in chronic lymphocytic leukemia (CLL). Widespread use of
NGS has enabled the detection of variants <10 % variant allelic frequency
(low-VAF variants); however, the overall reliability and reproducibility of
NGS techniques to identify such variants have been questioned repeatedly.
Individual studies using sensitive, custom NGS-based assays have mostly
demonstrated the shortened overall survival (OS) and event-free survival in
patients with low-VAF TP53 variants treated with chemoimmunotherapy (CIT)
regimens with median survival ranging between that of TP53 variants >10 %
VAF (high-VAF) and wild-type TP53 (wt-TP53).

Within an ERIC multicenter study, we tested the ability of NGS methods used
in diagnostic and research laboratories to detect low-VAF TP53 variants and
analyzed the impact of the identified low-VAF variants on patients’ survival.

In the first phase of the study (Fig. 1), seven sample mixes containing
23 pathogenic TP53 variants (range, 0.7-6.3% VAF) were analyzed in 41 ERIC
centers using 44 NGS-based assays. All variants were validated with droplet
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digital PCR (ddPCR); obtained values were used as a reference for the as-
sessment of each NGS method’s performance. NGS results were categorized
as true positive (TP), false positive (FP; not present in original samples and
reported by one center each), and not reported/false negative (FN). In total,
laboratories reported 77.8% of all variants (784 out of 1008), reaching a sen-
sitivity [TP/ (TP + FN)] of 85.6%, 94.5%, and 94.8% at 1%, 2%, and 3% VAF
cut-off, respectively. While the VAFs of individual variants reported by labo-
ratories varied, median values strongly correlated with ddPCR (R2=0.9841).
Thirty-eight FP variants were reported by 10 laboratories, mainly <2% VAF
(23 FP of VAF <1%, 14 FP of VAF >1 and <2%, 1 FP > 2%). Individual feed-
back was provided to improve the methods’ performance and to help set an
appropriate detection limit.

In the second phase of the study, 12 centers provided results of TP53
NGS-based analysis of 1092 CLL clinical samples taken before first-line
treatment (median time from sample to treatment 40 days). The impact of
low-VAF variants (1-10% VAF; N=59) on time to second treatment (TTST;
event: second treatment, death) and OS calculated from 1st treatment initi-
ation was compared to that of high-VAF variants (N=123) and wt-TP53 using
logrank test with Benjamini-Hochberg correction of p-values. TTST (Fig. 2) of
the low-VAF group was significantly shorter compared to wt-TP53 (P=0.013;
median TTST wt-TP53 3.6 y, low-VAF 2.8 y, high-VAF 1 y) in patients not
treated with targeted treatment (N=999). If del(17p) status was considered,
median TTST was the shortest in patients with a combination of del(17p) and
either high (0.8 y) or low-VAF (1 y) TP53 mutations, followed by high-VAF
(1.5 y) and low-VAF (2.8 y) mutations in the absence of del(17p) (P<0.001,
P=0.032, P<0.001, P=0.026, respectively, compared to wt-TP53/no del(17p)
(3.6 y)). In patients receiving frontline targeted agents (N=73; enriched for
TP53 mutations), the results suggested shorter TTST for the high-VAF group
only, but the difference was not significant (Fig. 2; P=0.06; median wt-TP53
n.r., low-VAF 4.8 y and high-VAF 3.6 y).

OS of patients with low-VAF variants was significantly shorter compared to the
wt-TP53 group in patients never treated with targeted treatment (P=0.033;
median OS wt-TP53 6.6 y, low-VAF 3.2 y and high-VAF 2.1 y). Targeted ther-
apy in 2nd or later therapy lines diminished the difference and only OS of
the high-VAF group differed significantly from wt-TP53 (P<0.001; median OS
wt-TP53 10.6 y, low-VAF 8.6 y, and high-VAF 5.1 y).

Altogether, we show that the cumulative reliability (no FN and FP) of methods
tested increased continuously with VAF (Fig. 1), reaching 30% and 64% for
variants 21.1% and 2% VAF, respectively. The reliability was affected by the
type of NGS method and bioinformatic pipeline settings. We conclude that no
strict threshold can be suggested from a technical standpoint. However, our
results emphasize a strong need to validate/verify the NGS method, describe
its limits, and report only reliable results. From a clinical standpoint, while
low-VAF variants impact clinical outcomes for patients receiving CIT in the
frontline setting, their clinical impact for patients treated with novel therapies
remains to be evaluated in larger cohorts.

Supported by: Conceptual development of research organization (FNBr
65269705) of MH CR and the project National Institute for Cancer Research
(Programme EXCELES, ID Project No. LX22NPO5102) - Funded by the
European Union - Next Generation EU.
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FOXO1-RICTOR AXIS INDUCES ADAPTIVE INCREASE

IN AKT ACTIVITY DURING BCR INHIBITOR THERAPY

IN CLL: IMPLICATIONS FOR COMBINATION THERAPY
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Background:

Genetic mechanisms of resistance to BCR inhibitors in CLL have been ex-
tensively described. However, it remains unknown whether non-genetic
adaptation mechanisms to BTK inhibitors might exist. We focused on the
possible role of the Akt pathway in adapting to BCR inhibitors since, in
mouse models, PI3K-Akt activation is the only known factor that rescues the
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apoptosis induced by BCR deletion in mature B cells (Srinivasan et al. Cell,
2009).

Aims:
We aim to describe non-genetic mechanisms of adaptation to BCR inhibitor
therapy.

Methods:

We performed transcriptome profiling (lllumina) and analyzed samples ob-
tained from CLL patients before and during ibrutinib or idelalisib therapy and
performed gene editing in MEC1 cells to reveal the functional role of FoxO1/
Rictor.

Results:

We show that in ~70% of CLL cases, ibrutinib increases Akt activity (pAkt®473)
above pre-therapy levels (31 patients with 87 samples; P<0.005; Fig. A).
pAkt was also restored in ibrutinib treated MEC1 cells, where after an initial
drop in Akt phosphorylation, its levels were induced within 5 days by >10
folds (P<0.05). Importantly, CLL cells obtained during ibrutinib therapy in vivo
were highly sensitive (90% apoptosis) to Akt inhibitor MK2206 (Fig. B). RNA
profiling of paired CLL samples obtained before and during ibrutinib (n=22)
or single-agent idelalisib therapy (n=18) identified 16 differentially expressed
mRNAs (with both drugs) involved in the PI3K-Akt pathway. Rictor induction
was particularly notable since it is an essential assembly protein for mTORC?2,
which is known to phosphorylate Akt directly on S473 (Sarbassov et al. 2005).
Analysis of samples obtained during therapy and genome-editing experiments
in MEC1 cells revealed that transcription factor FoxO1 is directly responsible
for Rictor/pAkt activation during ibrutinib and idelalisib treatment. Knock-out
of FoxO1 or Rictor in the MEC1 cell line led to a 70% decrease in pAkt levels
(P<0.0001) and resulted in a growth disadvantage in a competitive growth
assay in the presence of ibrutinib (Fig. C; P<0.05). Similar results were ob-
tained with idelalisib, suggesting that the FoxO1-Rictor-pAkt axis does not
require BTK or PI3Ké activity. pAkt levels were decreased after combinatory

treatment of FoxO1 inhibitor (AS1842856) with ibrutinib or idelalisib in CLL
and MEC1 cells. FoxO1 inhibitor decreased basal and ibrutinib-induced pAkt
levels and blocked anti-IgM-induced pAkt and cMYC (P<0.01). FoxO1 inhibi-
tor (0.5 uM) induced apoptosis alone (~40% CLL cell killing) or more potently
in combination with ibrutinib or idelalisib (~60% apoptosis; Fig. D, n=7). The
apoptosis induced by FoxO1 inhibition could not be rescued by coculture of
CLL cells with HS5 cells or HS5 engineered to produce CD40L+IL21+IL4, and
FoxO1 inhibitor blocked proliferation of primary CLL cells induced by these
T-cell factors (Fig. E).

Summary/Conclusion:

We describe for the first time that the FoxO1-Rictor-pAkt axis is involved in
non-genetic adaptation to BCR inhibitors in CLL (see Fig. F) and suggest that
FoxO1 is a potential novel therapeutic target since its inhibition decreases
CLL cell viability and reduces CLL proliferation induced by T-cell signals.

Supported by: Ministry of Health of the Czech Rep., grant no.NU20-03-00292,
NU22-03-00117; ERC under the European Union’s Horizon 2020 Research
and Innovation Programme (grant agreement no.802644); National Institute
for Cancer Research (Programme EXCELES, ID Project No.X22NPO5102)
- Funded by the European Union-Next Generation EU; MH CZ-DRO
(FNBr,65269705); MUNI/A/1558/2023.
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Impaired HSC fitness and accelerated leukemogenesis
in a mouse model of chronic inflammation
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Background

Chronic inflammation (Cl) is a hallmark of autoinflammatory disorders and is
characterized by excessive production of cytokines. Cl has been proposed as
a factor that promotes solid tumor progression and metastasis. Accordingly,
population-based studies identified a history of Cl diseases as a risk factor for
leukemia development. In order to investigate how Cl affects hematopoietic
stem cells (HSCs), as well as how it promotes leukemia development, we em-
ployed a mouse model suffering from chronic multifocal osteomyelitis (CMO).
CMO mice exhibit a progressive autoinflammatory disorder that resembles
human chronic recurrent multifocal osteomyelitis. CMO mice are asymptom-
atic until 7 weeks old, and after develop swollen paws, tail kinks, increased
bone marrow (BM) cellularity, number of granulocytes, and production of
cytokines.

Aims

To investigate (1) how sterile Cl affects HSCs, (2) identify the mechanisms
that are mediating these effects, and (3) determine whether the inflammatory
environment can accelerate AML development.
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Methods

Flow cytometry, generation of murine chimeras, limiting dilution transplanta-
tion assays, competitive BM transplantations, RNA sequencing, intraperitoneal
injection of IL-6-, IL-6R-blocking antibody or Stat3 inhibitor, phospho-flow
analysis, survival assays, MLL-AF9 retroviral infection, TP53 deficient mouse
model

Results

Our data showed that CMO HSCs are expanded in asymptomatic mice,
and that this expansion continued as the mice grew older. Limiting dilution
transplantation assays indicated that CMO HSCs are functionally impaired.
Interestingly, MyD88-deficient CMO mice did not develop the inflammatory
phenotype, however their HSC population was still expanded and functionally
impaired. Next, we generated chimeras to investigate the effect of the CMO
immune compartment and the CMO BM niche on HSCs. Our results showed
that both CMO compartments affect HSC functionality. Furthermore, RNAseq
analysis suggested that the loss of HSC function is in part mediated by the
IL-6/Jak/Stat3 signaling pathway. Indeed, we detected increased levels of
IL-6 in CMO serum, BM, as well as increased pStat3 levels in CMO HSCs.
Treatment of CMO mice with IL-6- or IL-6R-blocking antibody significantly
prevented the HSC expansion, while targeting pStat3 prevented their ex-
pansion and functional impairment. Remarkably, MLL-AF9 leukemic cells
demonstrated a faster leukemic onset in CMO mice than in WT mice, and
they exhibited enhanced growth in vitro when IL-6 was added to the cultures.
Next, we investigated whether CI promotes cancer progression in a TP53
deficient mouse model. We crossed CMO mice to TP53-deficient mice, and
monitored their survival. Remarkably, CMO/Tp53+/' double mutants showed
significantly accelerated tumor development and succumbed to disease
faster than Tp53+/' non-inflammatory mice. TP53 deficient mice do not ex-
hibit myeloid transformation, however, we observed AML development in one
CMO/Tp53+/' mouse, suggesting that Cl might induce AML transformation in
some genetically predisposed murine models.

Summary - Conclusion

Altogether, our data indicate that Cl has a detrimental effect on HSCs and
highlight the possibility of adding clinically available Stat3 inhibitors to the
current treatment in order to preserve stem cell functions. Further, our results
suggest that Cl acts as an additional factor in the development of AML, pro-
viding additional understanding of the mechanisms of transformation.

Distinct Cellular, Transcriptional, and
Mechanistic Properties Determine HSC Fate
During Emergency Granulopoiesis
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Emergency granulopoiesis (EG) is the process responsible for the rapid and
enhanced production of granulocytes during acute infections. Traditionally,
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EG was understood as a cellular mechanism mostly initiated and supported by
myeloid progenitors, however, recent data suggest that hematopoietic stem
cells (HSCs) might also participate in the process. To investigate whether
and how HSCs contribute to the initial steps of EG, we performed scRNA-seq
and ATAC-seq analysis of sorted murine HSCs 4 hours after in vivo lipopoly-
saccharide (LPS) administration, mimicking an acute bacterial infection.
Strikingly, we observed radical transcriptional changes between HSCs isolated
from PBS control and LPS treated mice, mostly marked by alterations in HSC
lineage bias. We identified a steady state lymphoid-biased subpopulation of
HSCs, marked by expression of Procr (CD201). Following LPS stimulation, the
CD201 expression was lost and this population was transcriptionally rewired
to a myeloid-biased HSC population. Accordingly, ATACseq data corroborated
opening of myeloid-bias loci upon LPS administration rather than steady-state
lymphoid-biased loci. Further, we confirmed the loss of CD201 expression
in HSCs by flow cytometry in mice after LPS and G-CSF treatment, as well
as Candida albicans infection, suggesting that the loss of CD201 expression
is a general event during EG induced by different stimuli. Interestingly, the
CD201 downregulation in HSCs was independent of the master regulator of
EG C/EBPb, while we observed the contribution of the TLR4-MyD88 signaling
axis.

Next, we functionally validated our scRNA-seq results in vitro and in vivo.
When cultivated under myeloid differentiation conditions, the CD201- HSCs
gave rise to mature granulocytes, whereas CD201+ HSCs remained rather
immature. In transplantation settings, CD201+ HSCs showed increased en-
graftment and preferential bias to produce lymphoid cells, while CD201- HSC
showed decreased engraftment ability and a bias towards myeloid production.
Surprisingly, LPS challenge of BM chimeras transplanted with lymphoid-biased
CD201+ HSCs led to EG response marked by rapid loss of lymphoid-biased
multipotent progenitors (MPPs) and the expansion of myeloid-biased MPPs,
thus confirming the lympho-myeloid switch observed in the scRNA-seq data.
Interestingly, the treatment of WT mice with CD201 blocking antibody was

able to partially impair the lympho-myeloid switch, suggesting that CD201
plays an active role in HSC during EG.

Mechanistically, we observed that both CD201+ and CD201- HSCs rely on
different signaling pathways under EG. While CD201+ HSCs express higher
levels of TLR4 and have higher activation of NF-kB signaling upon in vitro
LPS stimulation, the CD201- HSCs express higher levels of G-CSF-R and have
a higher activation of pSTAT3 signaling upon G-CSF-stimulation. Moreover,
while the LIP isoform of C/EBPb, important for cell proliferation, is present in
both CD201+ and CD201- HSCs, the LAP/LAP#* isoform, important for my-
eloid differentiation, is present only in the CD201- HSCs fraction.

Altogether, our data suggest that EG is supported by a population of HSCs
which upon pathogen sensing undergo a radical transcriptional rewiring that
promotes their myeloid output. Initially, the pathogen is directly sensed by
TLR4 on the surface of a steady state lymphoid-biased CD201+ HSCs, causing
a rapid activation of the downstream NF-«kB signaling pathway. Subsequently,
the lymphoid-myeloid transcriptional switch, marked by the loss of CD201 ex-
pression, occurs and EG is then supported by myeloid-biased CD201- HSCs.
CD201- HSCs respond to the infection in an indirect manner through G-CSF-R
on their surface and exhibit enhanced pSTAT3 activation and elevated LAP/
LAP* C/EBPb isoform, cellular mechanisms known to promote myeloid differ-
entiation and granulocytic production. In conclusion, the switch from CD201+
to CD201- HSCs facilitates both fast and sustained EG leading to the supply
of new granulocytes to fight the infection. This detailed understanding of the
distinct cellular, transcriptional, and mechanistic properties that determine
HSC fate during emergency granulopoiesis opens new venues to potentially
modulate granulocytic production in certain clinical conditions such as sepsis.

This work was partially supported by a GACR 22-18300S, GAUK 327722, and
IMG institutional funding RVO 68378050.
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Monitoring of minimal residual disease (MRD) in childhood acute myeloid leu-
kemia (AML) can assess response to treatment and predict relapse. Current
MRD monitoring methods in childhood AML - flow cytometry and quantitation
of fusion transcripts — have significant shortcomings and do not cover the
entire spectrum of patients. We demonstrated (Lukes et al, Hemasphere
2020) the feasibility of MRD monitoring using DNA-based primary targets in
selected subgroups of AML. Now we extended this approach to the unselect-
ed consecutive population of pediatric AML.

We included 133 children (0-18) out of 135 consecutively diagnosed with
AML in Czechia (2012-2022), all treated on non-MRD-based protocols. For
genetic characterization, we used algorithm consisting of screening for re-
current gene fusions and mutations by PCR and targeted-NGS followed by

transcriptome sequencing (WTS). Targeted-NGS (or PCR) was performed to
identify genomic fusion sequences.

130 patients were eligible for MRD monitoring (3 patients died early). MRD
was preferentially monitored by DNA-based gPCR (alternatively by amplicon
NGS or gRT-PCR). MRD levels were expressed relative to diagnosis.

Primary genetic aberration was found by targeted screening in 102 children;
remaining 31 were further investigated using WTS. In 27 children, WTS iden-
tified rare, novel or atypical primary genetic aberrations not covered by the
targeted screening.

Primary genetic aberration was found in 97% of cases (129/133).
Majority of AMLs (81%) were classified into common subtypes: AML with
KMT2Ar, PML::RARA, RUNX1::RUNX1T1, CBFB::MYH11, mutation (m) of
GATA1 , CEBPA or NPM1. Recurrent but rare aberrations in pediatric AML
were found in 16 patients: UBTFm, RUNXTm, HOXA10 translocation,
KAT6A::CREBBP, KAT6A::.LEUTX, DEK::NUP214, BCR::ABL1, NUP98::NSD1
and CBFA2T3::GLIS2. In 5 patients, fusion genes were found, previously
described sporadically (SPFQ::ZFP36L216, XPO1::TNRC1817) or not at all in
AML (ETV6::CTNNB1, FUS::FEV, ZEB2::RUNX1). Only secondary aberrations
were identified in remaining 4 patients.

In 82 patients (of 84 examined), genomic fusion sequence was found and
gPCR designed and used. Of 41 children carrying genetic aberrations other
than fusions, in 29 quantification system was successfully implemented.
Altogether, quantification system for MRD monitoring was established in
122 patients, with primary aberrations as DNA targets in 116 patients, reach-
ing sensitivity of 10-4 in 112 and 5x10-4 in 4 patients. Four and two children
were monitored with sensitivity of 10-4 using secondary aberrations as DNA
targets or by qRT-PCR-based quantification of fusion transcripts, respectively.
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MRD clearance significantly differed among genetic subtypes: while GATATm
AML had the fastest response, in contrast to patients with prognostically
favorable genetic subtypes - CBFB::MYH11, RUNX1::RUNX1T1, CEBPAmM and
NPM1m — who were treated predominantly on the standard risk (SR) arm of
the AML-BFM 2012 Registry Protocol and none achieved molecular remission
(mREM) at D28 (70% vs 0%, p < 0.0001). Significant proportion of patients
(25-89% within individual subtypes) did not achieve mREM even after the last
block of chemotherapy. The response of patients with KMT2Ar AML and AML
classified into remaining subtypes (predominantly intermediate- and high-risk)
was overall faster compared to prognostically favorable subtypes on SR arm
(KMT2Ar D28 mREM 33% vs 0% at D28, p < 0.0001). KMT2A::MLLT10/3
had faster clearance then other KMT2Ar (mREM D28 44% vs. 0% in other
KMT2Ar, p = 0.02).

In a multivariate analysis including (cyto)genetic risk and treatment, D28 MRD
was the only significant predictor of outcome using both the 10-3 (p = 0.006
for EFS and 0.012 for OS) and 10-2 levels (p = 0.004 for EFS and 0.01 for
0S) for stratification. Similarly, in an alternative multivariate analysis model,
D56 MRD (positive at any level versus negative) was also the only significant
predictor of outcome independent of risk and treatment (p = 0.005 for EFS
and 0.01 for OS)

In summary, we present a strategy for MRD monitoring in pediatric AML that
is technologically feasible, real-life applicable to vast majority of all patients,
and has clear prognostic significance.

Supported by National Institute of Cancer Research No. LX22NP0O5102 funded
by the European Union—-Next Generation EU, and AZV grant NU20-07-00322.

Non-virally Produced CD19 Chimeric Antigen Receptor-T
Cells with Enhanced Tscm-like Inmunophenotype

for Therapy of Refractory B-cell Malignancies

Pavel Otahal

UHKT, Praha, Cesko

Objectives

The efficacy of CAR-T therapy is partially influenced by immunophenotype
of the manufactured CAR-T cells. Products containing higher percentage
of less-differentiated, T stem-cell memory subsets provide longer persist-
ing therapeutic effect. We developed an alternative production method of
non-viral gene transfer by electroporating non-activated T cells with piggy-
Bac transposon DNA, followed by expansion in the presence of IL-21 cytokine
to increase the prevalence of CAR-T cells with stem-cell memory phenotype.
The product, designated UHKT CAR19, expresses a CAR containing a unique
CD19-specific scFv and, 4-1BB-zeta intracellular signaling domain analogous
to tisa-cel. UHKT CAR19 is a cryopreserved product and can be produced
either from apheresis or from 200 ml of peripheral blood. UHKT CAR19 T cells
showed cytotoxic effect ex vivo on CD19 positive tumor cell lines. In NSG
mice model, UHKT CAR19T cells efficiently inhibited tumor growth and
demonstrated safe toxicity profile at 100 times the maximal dose. CAR gene
integration sites were determined by targeted locus amplification method
showing equal distribution throughout the genome without preference for
specific sites.

Methods: We report preliminary results of an ongoing phase | study
(NCT05054257) in which the safety and efficacy of autologous UHKT CAR19
in adult patients with relapsed or refractory B-ALL or B-NHL are evaluated.
This phase | trial uses a dose-escalating scheme, where all patients receive
25 mg/m2/d of fludarabine for 5 days and 500 mg/m 2/d of cyclophos-
phamide for 2 days followed by a single infusion of UHKT CAR19. A group
of patients (n=32) treated with tisa-cel as a standard-of-care was used to
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compare the properties of the manufactured product, such as the immuno-
phenotype (Fig. 1), expansion after administration to patients (Fig. 2), and
preliminary clinical response in the ongoing clinical trial.

Results: Comparison of the UHKT CAR19 with tisa-cel revealed a higher
percentage of stem-cell memory-like CAR-T cells in UHKT CAR19 product, in
both CD4+ and CD8+ CAR+ T cells. UHKT CAR19 had elevated percentage
of CD45RA+CD62L+ (43% vs. 12%, p= 0,0007; 61% vs. 19%, p = 0,0012),
CD27+CD28+ (86% vs. 40%, p= 0,0002; 93% vs. 30%, p= <0,0001), and
lower amount of PD-1+ (11% vs. 71%, p= <0,0001; 14% vs. 32%, p= 0,0044)
CAR T cells (UHKT CAR19 vs. tisa-cel, CD4+; CD8+ CAR T cells respectively).
So far, seven subjects were infused with up to 1x10e6 CAR-T per kg. We
have observed efficient expansion of UHKT CAR19T cells in vivo following
the treatment, even at the lowest administered dose of 0.1x10e6 CAR-T
per kg. The comparison of UHKT CAR19 in vivo expansion with tisa-cel re-
vealed that UHKT CAR19 expanded to similar levels as tisa-cel. None of the
patients manifested any dose-limiting toxicities. There was no occurrence
of non-hematological adverse events above grade 3, CRS was observed in
only one patient (grade 1, fever). A patient previously treated with multiple
lines of chemotherapy, tisa-cel and two alloHSCTs developed a prolonged
grade 4 cytopenia due to a secondary graft failure. Six out of seven subjects
demonstrated clinical response and achieved CR >3 months. The single
non-responding patient had a rapidly progressing Burkit lymphoma with high
tumor burden.

Conclusions: Infusion of UHKT CAR19 was safe and we observed anti-tumor
effects in six out of seven patients so far included in the trial. Our manu-
facturing method enables efficient production of CAR-T cells with stem-cell
memory-like phenotype. We are enrolling patients in the high-dose group for
the clinical trial.

Supported by grant AZV NU22-05-00374.
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Chronic inflammation is a condition characterized by a long-term increased
in cytokines and chemokines. It has been reported that chronic inflamma-
tory conditions favor the establishment of new hematopoietic sites outside
of the bone marrow (BM), a condition known by the term of extramedullary
hematopoiesis (EMH). EMH has been described in pathological conditions in
which the BM is inefficient and unable to fulfill the hematopoietic demands.
Nevertheless, little is known about how chronic inflammation induces EMH,
how it affects hematopoietic stem cells (HSCs), and what are the mecha-
nisms leading to it. Here, we employed a mouse model of Chronic Multifocal
Osteomyelitis (CMO) which develops sterile chronic inflammation due to
a mutation in the Pstpip2 gene. CMO mice exhibit expansion of the myeloid
compartment, swollen paws, and kinks in the tail. Recently, we reported that
HSC in the BM of CMO mice present reduced functionality due to hyperacti-
vation of the IL-6/Jak/Stat3 signaling pathway.

Aims:

The aims of this study are (1) to determine whether CMO mice develop EMH, (2)
to functionally characterized the HSCs in EMH sites in CMO mice, and (3) to deci-
pher the mechanisms that promote EMH under chronic inflammatory conditions.

Methods:

Flow cytometry assays, transplantation assays, generation of chimeras,
extreme limiting dilution transplantation assays, in vitro cultivation, RT-PCR,
ELISA, gelatinase assays, MMP9 administration in vivo, genome-wide gene
expression profile, mass spectrometry.

Results:

Since EMH is commonly accompanied by the presence of HSCs in circulation,
we assessed the presence of Linckit*Sca-1*CD48CD150* cells in peripheral
blood of CMO mice. We observed increased number of HSCs in circulation
of CMO mice, and colony culture assays and murine transplantation experi-
ments demonstrated that these HSCs were functional. Next, we investigated
whether CMO mice had HSCs in spleen, a common site of EMH. We observed
that CMO mice exhibited higher number of HSCs in spleen, however their
functionality was reduced in comparison to wt splenic HSCs. These observa-
tions prompted us to search for additional sites of EMH which could further
support hematopoiesis under chronic inflammatory conditions. Interestingly,
we detected the presence of HSCs in the inflamed paws of CMO mice, and
remarkably paw HSCs were able to engraft and reconstitute hematopoiesis
in lethally irradiated mice. Further, we investigated which compartment was
mediating the occurrence of EMH in CMO mice. Using murine chimeras, we
observed that while the BM niche from CMO mice was not mediating the pres-
ence of HSCs in the sites of EMH, the CMO immune cells were responsible for
the presence of HSCs in peripheral blood, spleen, and paws. Mechanistically,
we showed that despite the increased presence of HSC anchoring tools to
the BM (CXCR4, VLA-4, and SDF-1), HSCs in CMO conditions were mobilizing
to EMH sites. Transcriptomic analysis determined elevated levels of metal-
loproteinases in CMO mice, and ELISA and gelatinase assays verified the
elevated levels and activity of MMP9. Next, we showed that blocking MMP9
activity with SB-3CT prevented mobilization of HSCs in CMO mice.
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Summary/Conclusion:

Altogether, our data indicate that chronic inflammation promotes HSCs mo-
bilization from the BM and leads to the development of EMH. We determined
that the immune cells in CMO mice, but not the non-hematopoietic BM niche,
mediate HSC mobilization by producing high levels of activated MMP9.

The work was partially funded by the National Institute for Cancer Research
(Program EXCELES, ID Project No. LX22NP0O5102) - Funded by the European
Union - Next Generation EU.
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Metabolomic profiling confirms the key role

of oxidative stress in the pathophysiology

of Diamond-Blackfan anemia

Ondrej Jahoda", Dana Dobe$ova?, Katarina Hlusi¢kova Kapralova®,
Simona Kurekova", Vladimir Divoky", Dagmar PospiSilova®,
David Friedecky?, Monika Horvathova"

nUstav biologie, Lékarska fakulta Univerzity

Palackého v Olomouci, Olomouc, Cesko

2oddeéleni klinické biochemie, Fakultni nemocnice Olomouc a Lékarska
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3Ipétska klinika, Fakultni nemocnice Olomouc, Olomouc, Cesko

Diamond-Blackfan anemia (DBA), a rare congenital bone marrow failure syn-
drome, characterized by severe anemia, erythroblastopenia, and congenital
malformations is mostly associated with pathogenic variants in ribosomal
protein (RP) genes, which cause their haploinsufficiency. The marked het-
erogeneity of the disease, related to different severity of hematological and
non-hematological symptoms and diverse response to treatment, even in
patients harboring the same RP mutation is not fully understood. Similarly,
the mechanisms responsible for the predisposition of DBA patients to cancer
await elucidation. We previously showed that the formation of reactive oxygen

species (ROS) exceeds the anti-oxidant capacity of DBA erythrocytes leading
to their higher susceptibility to destruction. Using DBA patients’ samples and
CRISPR/Cas9-created Rps19- and Rpl5-haploinsufficient MEL cellular models
we also showed, that excessive oxidative stress, DNA damage, and activation
of DNA damage response of erythroblasts is associated with an increased
production of pro-/inflammatory cytokines and induction of apoptosis and
senescence.

In recent years, the use of metabolomic analysis appears as a promising tool
that could contribute to a better understanding of the pathophysiology of the
disease and discovery of novel biochemical markers with their potential use in
diagnostics and prognostication. We therefore performed targeted metabolo-
mic analysis of serum and erythrocyte samples from DBA patients (n=26) and
healthy controls (n=10) using hydrophilic interaction chromatography-mass
spectrometry (HILIC-MS) where 129 metabolites were detected. Significant
changes in the metabolome of DBA patients were observed, with the key
deregulated metabolites involved in the antioxidant defense and energy me-
tabolism; the reduction of amine compounds (creatinine, guanidinoacetate)
and hippurate in DBA patients compared to controls was also noted. In two
DBA families analyzed, the altered erythrocyte metabolism and markers of
oxidative stress distinguished the patients from their asymptomatic family
members with the same RP mutation. The incubation of erythrocytes from
symptomatic DBA patients with antioxidant N-acetylcysteine in vitro led to
normalization of ROS levels in erythrocytes.

Similarly, the treatment of Rpl5- and Rps19-haploinsufficienct MEL cells with
a proinflammatory cytokine inhibitor pomalidomide, resulted in the ameliora-
tion of oxidative DNA damage (assessed by the presence of 8-oxoguanine,
8-0x0G) and reduction of p53 activation. In addition, targeted metabolo-
mic analysis of cellular extracts showed clear separation of Rps19- and
Rpl5-haploinsufficient MEL cells from control cells with significant changes
affecting the level of many carbohydrates and acylcarnitines. Elevated levels
of glutathione and pentose phosphate cycle intermediates in Rps19- and

SCHEMA PROGRAMU << 93



24. PRAZSKE HEMATOLOGICKE DNY >> KAM NAS POSOUVA TO NEJLEPSI Z CESKE

Hematologie 2024

A SVETOVE HEMATOLOGIE

OBSAH

SBORNIK ABSTRAKTU

Rpl5-haploinsufficient MEL cells correspond with their need to cope with
increased oxidative stress. Significantly increased levels of deoxynucleotides,
mainly in Rpl5-haploinsufficient MEL cells, could be related to DNA damage
response (DDR) process to promote repair of ROS-mediated damaged DNA.
Nucleotide formation is an energy intensive process and therefore the ob-
served decrease in acylcarnitines could be related to increased beta oxidation
and increased formation of reduced coenzymes. This result from model MEL
cells is consistent with 8-oxoG foci and activation of ATM (a DDR kinase)
observed in erythroblasts of DBA patients expanded in vitro. Importantly,
immunoreactivity for 8-oxoG and phospho-ATM S1981 was detected also in
non-erythroid bone marrow cells of two DBA patients, who recently devel-
oped myelodysplastic neoplasia (MDS).

Collectively, our data support the involvement of oxidative stress and pro-/
inflammatory cytokines in the pathophysiology of DBA and suggest that the
treatment aiming to reduce oxidative stress and/or suppress inflammation
could alleviate the severity of the disease, though additional studies are
needed. The potential link between oxidative damage, inflammatory cyto-
kines, and cancer risk in DBA also deserves further research.

Grant support: The Ministry of Education, Youth and Sports of the Czech
Republic (8F20005), European Union - Next Generation EU, Program EXCELES
(LX22NP0O5102); Internal grant of Palacky University (IGA_LF_2023_002).
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Management chirurgickych vykonU u pacientd
s dédiénym deficitem FVII — 15leta praxe

ve Fakultni nemocnici Ostrava

Radomira Hrdli¢kova, Sarka Blahutovd, Zuzana Cermakova
Krevni centrum, Fakultni nemocnice Ostrava, Ostrava-Poruba, Cesko

Uvod: Dé&diény nedostatek faktoru VII (FVII) je nejéast&jsi ze vzacnych dédig-
nych poruch koagulace. Klinické pfiznaky se pohybuji od asymptomatickych
az po tézké Zivot ohrozujici poruchy. Scientific Standardization Committee
ISTH klasifikovala vrozeny nedostatek aktivity FVII (FVII:C) nasledovné: tézka
forma FVII:C<10 %; stfedné tézka forma FVII:C 10-20 %, lehka forma FVII:C
20-50 %. Uginné hemostazy b&hem operace Ize obvykle dosahnout pfi FVII:C
10-20%, zavisi vSak i na typu operace.

Metodika: V Hemofilickém centru komplexni péce pro dospélé pfi FN
Ostrava je evidovano 45 pacientU s deficitem FVII. TéZkou formu ma celkem
25 pacient0, z toho osm pacientd FVII:C<1 %; tfi pacienti maji stfedné tézkou
a 16 pacient0 lehkou formu. Dvacet Ctyfi nasich pacientd s FVII:C<20 % pod-
stoupilo v letech 2008-2022 36 chirurgickych vykonu. Dvacet pét chirurgic-
kych vykond bylo zvladnuto za substituce plazmatickym FVII (pdFVII, Factor
VIl Baxalta/dfive Baxter), u 10 pacientd byl pouzit aktivovany rekombinantni
FVII (rFVIla, NovoSeven®). V jednom pfipadé byly oba léky pouzity postupné
(z dOvod0 zasobovani).

Vysledky: rFVlla byl aplikovan v davce 15-30 ug/kg a pdFVIl v davce 8-20 IU/
kg kazdé 4 hodiny béhem prvnich dvou dnd, 3.-6. den co 6 hodin, od 7. dne
co 8 hodin. Doba substituce se pohybovala v rozmezi 1-10 dnU v zAvislosti
na typu operace. V§em pacientdm byla soucasné podavana kyselina tranexa-
mova jako konkomitantni terapie po dobu 5-10 dn0 po operaci s vyjimkou
pacientd podstupujicich operaci katarakty a operaci tumoru ledviny. U 24
operaci byla pouzita tromboprofylaxe nizkomolekularnim heparinem (LMWH).
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Zavér: Pri operacich substituovanych pacientd jsme u zddné skupiny pacien-
td nezaznamenali nadmérné krvaceni. Pooperacni pribéh byl bez komplikaci
s vyjimkou jedné plicni embolie i pfes profylaxi LMWH, diagnostikovanou 49.
den po nefrektomii pro renalni karcinom u muze s FVII:C 1,4 % a vice rizikovy-
mi faktory pro tromboembolii.

P04

Uncovering the origins of embryonic hematopoiesis
Michaela Simova", Carlos Eduardo Madureira Trufen?, Iva Splichalova?,
Jan Kubovciak®, Michal Kolar®, Vendula Novosadova®, Jan Prochazka' 4,
Dominik Filipp?, Radislav Sedla¢ek’ ¥, Jana Balounova®

"Laboratory of Transgenic Models of Diseases, Institute of Molecular

Genetics of the Czech Academy of Sciences, Vestec, Cesko

2Laboratory of Immunobiology, Institute of Molecular Genetics

of the Czech Academy of Sciences, Prague, Cesko

9L aboratory of Genomics and Bioinformatics, Institute of Molecular

Genetics of the Czech Academy of Sciences, Prague, Cesko

4Czech Centre for Phenogenomics, Institute of Molecular Genetics

of the Czech Academy of Sciences, Prague, Cesko

The emergence of blood cells during mammalian embryonic develop-
ment occurs in three independent waves. The first blood cells emerge
in the extra embryonic yolk sac (YS) and they are essential for successful
embryonic development. YS provides the embryo with primitive erythro-
cytes (wave 1) and later with erythro-myeloid progenitors (EMPs; wave 2).
Hematopoietic stem cells (HSC, wave 3) emerge later in the intraembryonic
aorta-gonad-mesonephros region. The 2" and 3 wave progenitors then col-
onize the fetal liver, where they expand and differentiate. Before birth, these
progenitors seed the bone marrow niche, where the HSCs gradually take over
for the hematopoiesis.

Due to the high similarity of all hematopoietic progenitors, there is a lack of
genetic models that would enable specific tracing of individual hematopoietic
waves. Consequently, the molecular details behind the niche-dependent
specification of different progenitors are still poorly understood. The EMP
wave is the major source of red blood cells during the second two trimesters
of human pregnancy. Understanding the emergence of EMP-derived erythro-
poiesis is important for future clinical applications in pre and early post-natal
therapy for extremely low birth weight newborns, who often develop anemia.

The goal of our project is to map the development of YS-derived hematopoi-
etic lineages. We are using scRNA-Seq in combination with flow cytometry
to identify new markers of different hematopoietic progenitors. To uncover
molecular mechanisms behind the EMPs emergence and differentiation, we
work with knockout models of EMP-relevant genes. We are also working on
the development of more precise lineage tracing models, which will enable
distinguishing the hematopoietic waves in their niches.

By focusing on EMP hematopoiesis with above-mentioned tools, we aim to
map the cell differentiation and the modulation of EMPs by diverse niches,
and to reveal the origin of primitive erythrocytes and asses the controversial
existence of primitive macrophages.
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Somatic Mutations in Cancer-related Genes

Were Observed More Frequently in AYA CML
Patients Compared to Elderly at Diagnosis,

Whereas the Frequency Was Markedly Higher

in Elderly Patients During TKI Treatment

Jitka Kfizkova", Vaclava Polivkova", Nikola Cufik”, Adam Laznic¢ka",
Adéla Benesova", Pavla Suchankova", Hana Klamova", Markéta Stastna
Markova", Dana Srbova", Jan Zuna?, Markéta Zaliova?, Jan Trka?,
Pavel Semerak", Tomas$ Kalina?, Cyril Salek”, Katefina Machovéa
Polakova"

"Ustav hematologie a krevni transfuze, Praha 2, Cesko

2Klinika détské hematologie a onkologie, 2. lékarska fakulta

Univerzity Karlovy a Fakultni nemocnice v Motole, Praha, Cesko

INTRODUCTION: Several works showed that patients with chronic myeloid
leukemia (CML) diagnosed at the age of 18 to 39 years (adolescent and young
adults, AYAs), had a worse outcome of tyrosine kinase inhibitors (TKI) therapy
compared to elderly patients. Only limited data on the molecular background
differing AYA from the other age groups are available.

Objectives: To characterize the somatic mutation landscape of AYA CML
patients in chronic phase at the time of diagnosis and follow-up in compar-
ison to pediatric and elderly patients, and to follow their clonal evolution.
Ph-positive acute lymphoblastic leukemia (Ph+ ALL) patients were included
for comparison.

METHODS: Samples from the time of diagnosis (CML children N=18; AYA
N=69; elderly N=70; Ph+ ALL children N=32, AYA N=13, elderly N=39) and
TKI treatment follow-up (CML AYA N=69, elderly N=70) were analyzed with
custom panel (22 whole genes, 40 selected exons). To follow the clonal
evolution vital cells available from 10 CML patients were FACS sorted into
populations of neutrophils, monocytes, T- and B-lymphocytes. Genomic

BCR::ABL1 (gBCR::ABL1) and mutations were quantified using ddPCR in the
sorted cells.

Results: At the time of diagnosis, a slightly higher frequency of somatic
mutations, was detected in AYA CML patients (28%, 19/69) compared to
elderly (20%, 14/70) and children (11%, 2/18). The similar trend with mark-
edly higher differences was observed in Ph+ ALL patients (62% 8/13 of AYA,
31% 12/39 of elderly, 22% 7/32 of pediatric). The most frequently mutated
genes in AYA and elderly CML patients were identically ASXL1, DNMT3A,
and TET2. Other mutated genes in AYA were FBXW?7, IDH2, IKZF1, PHF6
and KDM6A, SETD2, SF3B1 in elderly. Considering the treatment response,
a higher number of mutations at diagnosis were found in the AYA patients
that responded optimally in follow-up (21%, 7/33) than in elderly 4% (1/26)
and a slightly higher frequency of mutations in AYA patients who later failed
on TKI (35%, 8/23) than in elderly 30% (13/43). In contrary, the frequency
of acquired mutations or persisted mutations from diagnosis detected during
TKI therapy was higher in elderly that failed on TKI therapy (67%, 29/43)
than in AYA (52%, 12/23). The treatment failure was associated with de novo
mutations in ABLT, RUNX1, TET2, ASXL1 in AYA and elderly CML patients,
and in addition in IKZF1, and in DNMT3A, WT1, JAK2, respectively.

Sorted cells were analyzed from the time of optimal response in 7 CML pa-
tients (+ diagnostic sample of 2 patients) with mutated ASXL1 in 6 patients,
FBXW?7 in 1 patient, DNMT3A in 1 patient and IDHZ in 1 patient. Samples from
the time of therapy failure were available for sorting of 3 patients (+ diagnostic
sample of 1 patient). All mutations were detected in gBCR::ABL1 positive
neutrophiles and monocytes. The gBCR::ABL1 levels matched exactly with
the levels of mutations except for 1 patient with ASXL7-mutated subclone
(VAF 5%), which was found in gBCR::ABL1 positive cells. Similar data were
found in patients with therapy failure. However, in one patient with secondary
failure, the ASXL1 mutation detected at diagnosis disappeared. In all 10 CML
patients, gBCR::ABL1 and mutations were not detected in T- and B- lym-
phocytes under the therapy. In diagnostic samples some gBCR::ABL1 and
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mutations positive T- and B- lymphocytes were found, but the levels were
3-4 log lower compared to levels in neutrophils and monocytes, which likely
correspond to the contamination (purity check was done after sorting) than
to the presence of a very small subset of physiological lymphoid cells.

CONCLUSIONS: Of all age groups, AYAs had the highest number of mutations
detected at the time of diagnosis with differences in the spectrum between
CML and Ph+ ALL. A markedly higher de novo acquisition of mutations was
observed in elderly CML patients during TKI treatment. Moreover, therapy
failures were observed more frequently in elderly than in AYA CML patients.
Clonal analysis of 10 CML patients outlined that myeloid, but not lymphoid
stem/progenitor cells were mutated.

Supported by MZCR NU21-07-00225

PO6

Expression and interactions of antiapoptotic
proteins were associated with sensitivity of

TKI resistant CML clones to BH3-mimetics
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Objectives: Despite the success in CML therapy with tyrosine kinase inhibitors
(TKIs), some patients may develop resistance to several lines of TKls including

ponatinib. Hence, alternative treatment modalities are still required. Due to
the importance of the BCL-2/ MCL-1/BCL-XL-regulated apoptosis pathway in
leukemia development and drug resistance, it is of interest to establish which
proteins are most important for individual CML subclones for their survival.
To conclusively address this question, we tested a panel of previously estab-
lished imatinib/ponatinib cross-resistant clones of KCL-22 CML myeloblasts
against set of BH3-mimetic drugs designed to target individual pro-survival
proteins.

Methods: KCL-22 cell line (DSMZ ACC-519) was used to establish two imatinib
resistant clones (4 pM) and subsequently eight imatinib/ponatinib (10 nM)
cross-resistant clones. Clones were characterized for mutations in BCR::ABL1
and other cancer-related genes. IC50 values for venetoclax — anti-BCL-2,
S63845 - anti-MCL-1, A-1155463 - anti-BCL-XL were measured. Western
blot analysis was used to determine protein expression in individual clones.
Protein co-immunoprecipitation revealed protein-protein interactions and its
changes after exposure to BH3-mimetics.

Results: Imatinib- and imatinib/ponatinib- cross resistant CML clones harbor-
ing mutation T315I (n=2) or various T315I-inclusive BCR::ABL1 compound
mutations (n=5) showed heterogeneous but generally significant sensitivity
to venetoclax and S63845, while some of these clones displayed high re-
sistance to A-1155463. Imatinib- and imatinib/ponatinib- cross resistant
clones harboring oncogenic mutation G12V in KRAS (n=3) were highly
resistant to BCL-2 and BCL-XL inhibitors, while showed modest sensitivity
to S63845. Mechanisms of sensitivity/resistance to BH-3 mimetics were as-
sessed by measuring levels of antiapoptotic proteins and determining of their
interactions with proapoptotic molecules. BCL-2 and BCL-XL proteins were
expressed ubiquitously, albeit in various levels, while only KRAS-mutated
clones expressed MCL-1 protein in detectable levels. Low level of BCL-XL and
MCL-1 proteins and high level of BCL-2/BIM complexes were the major de-
terminants of sensitivity to venetoclax with suggested BAX-dependent effect.
On the contrary, venetoclax resistance was mediated by increased BCL-XL or
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MCL-1 levels after drug exposure, plausibly offering buffer for pro-apoptotic
proteins released from BCL-2. Sensitivity to A-1155463 was associated with
high levels of BCL-XL/BIM complexes, which were effectively impaired by
A-115543. Low expression of BCL-XL protein and increased level of MCL-1
after drug exposure predicted resistance. High expression of BCL-2 and its
increasing levels after exposure to S63845 indicate resistance to this drug.

Conclusion: Our data showed heterogenous sensitivity of individual CML
clones to BH-3 mimetics reflecting diverse involvement of major antiapoptot-
ic proteins in the control of blasts survival. While majority of T315|-mutated
clones displayed good sensitivity to venetoclax, S63845 seems to be most
potent inhibitor suggesting its promising potential in the co-treatment of
TKl-resistant progressed CML.

Grant support: MZCR &. 00023736 and GAUK 492222
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DECISION TO STOP TKI TREATMENT IN CML

PATIENTS IN DEEP MOLECULAR RESPONSE
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Background:

Stopping TKI treatment in patients with CML is getting more frequent but
many questions remain unanswered. It is not even known the proportion of
patients who do not actually want to stop the TKI treatment although they are
in the long-term deep molecular response.
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Aims:

To determine how many patients with CML in deep molecular response
do not wish to stop TKI treatment. To evaluate the reasons for the decision
not to stop TKI treatment.

Methods:

The Czech nation-wide clinical trial HALF, which started in June 2020, tests
to stop TKls in CML patients after the two-step dose reduction. An integral
part of the clinical trial was the questionnaire Anti-HALF. All patients who did
not want to enter the HALF project were asked to complete the questionnaire.

Results:

In June 2020, the number of living patients with CML registered in CELL
database was 1751. By the end of 2022, the stopping of TKI treatment
was offered to 246 of them (14%/1751 pts); 190 of 246 pts (77.2%) were
enrolled (HALF patients, H pts), 45 (18.3%) did not want to participate, but
completed the Anti-HALF questionnaire (Anti-HALF patients, AH pts), and 11
(4.5%) refused even to complete the survey. AH pts were more frequently
of female sex (64.4% vs. 46.8%; p=0.046), elderly (median 67.5y vs. 61.8y;
p =0.0342), more frequently retired or unemployed (75.6% vs. 54.5%;
p=0.0171) and with already reduced dosing of imatinib (55.6% vs. 34.3%;
p=0.0223). The factors which did not seem to play a role were the type of
TKI and, unexpectedly, the presence of subjective side effects, or the average
distance to travel to treating physician. The AH pts took longer their current
TKI, but this difference had a borderline statistical significance (median 9.2y
vs. 8.0y; p=0.0764). The AH pts were minimally or not stressed during the
regular follow up (82.2%), they felt the TKI as effective and safe treatment
(57.8%), were very compliant (80.0%), mostly without any subjective side
effects of TKI (62.2%). The decision to enter or not the trial was rather diffi-
cult for AH pts (53.3%), with serious concern about the disease recurrence
(62.2%) and less effective re-treatment (55.6%).

Conclusions:

A high proportion of patients with CML do not want to stop TKI treatment
despite fulfilling the generally accepted stopping criteria. This fact has to be
taken into the account when counselling the patients.
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Real world population-based data from nationwide
registry support the existence of accelerated phase

in newly diagnosed chronic myeloid leukemia (CML)
patients even in tyrosine kinase inhibitors (TKIs) era
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Background

For decades, CML has been considered to be a triphasic disease recognizing
3 distinct stages: chronic phase (CP), accelerated phase (AP), and blast crisis
(BC). Since the discovery of TKis, the prognosis of CML patients has rapidly
improved and less than 10% of patients diagnosed in CP experience disease
progression on the therapy. Based on low incidence of CML progression and
the fact that CML biological behavior seems biphasic, the new WHO 2022
classification of CML deemed AP less relevant and suggested the omission
of AP. Many experts, however, still advocate for its inclusion in CML classi-
fication (e.g. ELN 2020, ICC 2022, NCCN 2023), even though the universal
definition of AP is not established and differs in between publications.

Methods

This retrospective, real-world study is based on the Czech nationwide CML
registry INFINITY with the data of newly diagnosed CML patients who agreed
and provided their written consent. Recruited subjects were adult patients
diagnosed in years 2005 — 2022 with sufficient data to determine the phase
of the disease at the diagnosis and follow-ups to assess their overall survival
(0S), disease specific survival (DSS) and progression-free survival (PFS).
Phase of the disease at the time of diagnosis was determined using the
classification according to ELN 2020, ICC 2022, WHO 2016, and WHO 2022.
Whenever CP was established, EUTOS Long-Term Survival (ELTS) score was
calculated, assigning the patient to low risk (LR), intermediate risk (IR) and
high risk (HR) group. OS and PFS is defined according to published guide-
lines. DSS is defined as the time from diagnosis to death due to CML disease
or CML treatment.

Results

During studied time period, 1660 new cases of CML were reported in
INIFINITY registry. Of them, 1500 patients had data sufficient to classify the
phase of the disease at the time of the diagnosis according to ELN 2020
guidelines and WHO 2022 classification and 1395 patients had data to assess
the phase according to WHO 2016 and ICC 2022 classifications.
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When using ELN 2020 guidelines, groups were assigned as follows: LR CP-
784 patients (52.3%), IR CP- 421 patients (28.1%), HR CP- 227 patients
(15.1%), AP- 42 patients (2.8%), BC- 26 patients (1.7%). There were
significant differences in representation by gender, age, comorbidities and
performance score amongst patient groups. When comparing just HR CP and
AP CML patients, there were no significant differences. Calculated estimates
of 5- and 10- year OS, respectively, were 92.5% and 87.2% for LR CP, 83.5%
and 65.9% for IR CP, 76.9% and 65.5% for HR CP, 59.2% and 45.9% for AP
and 32.9% for BC, p= 0.031 for HR CP versus AP (Figure 1).

In the case of WHO 2016 and ICC 2022 classifications 714 (51.2%) patients
were diagnosed in LR CP, 374 (26.8%) in IR CP, 154 (11.0%) in HR CP, 125
(9.0%) in AP and 28 (2.0%) in BC. Again, there were significant differences in
representation by gender, age, comorbidities and performance score amongst
patient groups. When comparing just HR CP and AP CML patients, only age
at the time of diagnosis was significantly different. Calculated estimates of 5-
and 10- year OS, respectively, were 93.2% and 87.5% for LR CP, 84.9% and
67.7% for IR CP, 80.0% and 69.5% for HR CP, 65.7% and 55.6% for AP and
39.7% for BC. We also performed propensity score matching according to
age for patients in HR CP and AP and calculated estimates of 5- and 10- year
OS, respectively, were 85.4% and 74.4% for HR CP and 60.2% and 52.0% for
AP, p= 0.003 (Figure 2).

Similar results were obtained, when testing for PFS and DSS.

Summary

Real-world data obtained from 1500 patients diagnosed in Czechia over
17 years, in our opinion, support the need to recognize the existence of AP
at the time of the diagnosis, even though the singular definition of AP is not
agreed upon. Patients in AP have worse survival scores (0S, DSS, PFS) com-
pared to patients in CP and/or HR CP. Moreover, because ELTS risk score was
calculated on patients in CP, it may not be suitable for patients with AP, which
would be changed to CP according to the new WHO 2022 classification. In

conclusion, based on the real-world data with long-term follow-up, we be-
lieve it would be reasonable to keep the AP as part of CML classification of
newly diagnosed patients.

This publication was supported by the grant number MUNI/A/1224/2022,
Programme EXCELES, ID Project No. LX22NP0O5102, and Ministry of Health of
the Czech Republic grant number 00023736.
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Background: Even though exceedingly effective agents and novel therapeu-
tic strategies are being developed, high-dose chemotherapy followed by
autologous stem cell transplantation (HDT/ASCT) has repeatedly proved its
importance for fit, newly diagnosed multiple myeloma (NDMM) patients (pts)
in prospective clinical trials.

Aims: The aim of this study is to provide a comprehensive understanding of
HDT/ASCT effectiveness and safety in the real-world heterogenous popula-
tion of NDMM pts.
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Methods: We conducted a retrospective, observational study of the Czech
Myeloma Group Registry of Monoclonal Gammopathies (RMG). It is a clinical
registry established in 2006 that has gathered detailed real-world data in
more than 13000 patients who have all signed an informed consent. Only
Czech pts who received HDT/ASCT as a part of their initial MM therapy were
included.

Results: By August 2021, a total of 2149 pts were identified. At the time
of MM diagnosis, the median age of the cohort was 59 (42-68) years with
11% (247/2149) of pts over 65 years of age; 45%/31%/24% of pts were ISS
stage I/1l/1ll; high-risk cytogenetic features [t(4;14), t(14;16), del(17p)] were
found in 33% (243/746) of cases.

The combinations of agents used in the induction regimen were proteasome
inhibitor (PI), immunomodulatory drug (IMiD) and glucocorticoid (GC) in 29%
(631/2149); PI, GC and chemotherapy (CHT) in 24% (525/2149); GC and
CHT in 23% (486/2149); IMID, GC and CHT in 16% (336/2149) and other in
9% (171/2149) of pts. Tandem HDT/ASCT was performed in 12% (268/2149)
of cases. Nine percent (198/2149) of pts were treated within a clinical study.

After a median follow up of 56 months, mOS and mPFS was 97 (92.8-105.0)
and 36 (34.0-37.7) months, respectively. There was a clear improvement in
the depth of response (CR+sCR 32% vs. 13%) after HDT/ASCT compared
to the post-induction period. Transplant-related mortality (TRM) was equal
to 0.7% (16/2141). Age was shown to be a prognostic marker for overall
survival — mOS for <50, 51-60, 61-70 and >71year-olds was 135, 101, 88
and 43 months, respectively (p<0.001). The use of HDT/ASCT did not over-
come the adverse prognosis of patients with high-risk cytogenetic features
- mOS was 101 vs. 61 months (p<0.001) and mPFS was 37 and 25 months
(p<0.001) for patients with standard and high cytogenetic risk, respectively.
Patients harboring the amplification 1921 had significantly worse outcome
- mOS was 67 vs. 101 months (p<0.001). Whereas translocation (11;14)
did not show any influence on survival - mOS 96 vs. 96 months (p=0.784).

Patients responding with at least CR after HDT/ASCT achieved significant-
ly better overall survival - mOS was 132, 88 and 90 months for CR+sCR,
VGPR, PR and worse, respectively (p<0.001). Our data showed a clinically
relevant improvement in PFS when tandem HDT/ASCT was used for patients
with high-risk cytogenetics compared to single HDT/ASCT- mPFS 31 vs.
25 months (p=0.132).

Summary/Conclusion: RMG is committed to provide robust high-quality
real-world data. HDT/ASCT has been a well-established, efficient, and safe
procedure and remains a standard of care for first-line treatment. Our analysis
of 2149 newly diagnosed transplant-eligible pts confirms high effectiveness
(mPFS 36 months) and out-standing safety (TRM 0,7%) of the procedure with
long-term survival (mOS 97 months) for eligible NDMM pts. Nevertheless, the
concept of tailoring therapy and cellular immunotherapies will undoubtedly
bring changes potentially even a revolution in the near future.

P10

Vysledky lééby nemocnych s Waldenstromovou
makroglobulinémii na Klinice hematoonkologie
FN Ostrava v letech 2013-2022

Michal Kas¢ak, Roman Hajek

Klinika hematoonkologie, Fakultni nemocnice Ostrava, Ostrava, Cesko

Uvod: Waldenstréomova makroglobulinémie (WM) je charakterizovana infiltra-
ci kostni dfené lymfoplasmocytarnim lymfomem s produkci monoklonalniho
imunoglobulinu tfidy IgM. WM se fadi mezi vzacna onemocnéni s incidenci
6 pripadd na milion.

Soubor pacientd a metody: Byla provedena retrospektivni analyza soubo-
ru 53 pacientd s WM doSetifovanych, sledovanych a lé¢enych na Klinice he-
matoonkologie FN Ostrava s datem diagnézy mezi 1.1.2013 a 31.12.2021.
K analyze byl vyuzit i soubor 42 dlouhodobé sledovanych pacientd z registru
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monoklonalnich gamapatii Ceské myelomové skupiny. V dobé& vzniku Kliniky
v roce 2013 bylo pfebrano do sledovavani 7 pacientd s WM. Mediadn véku
v dobé diagnézy byl 67 let. PfevaZnou vétsinu tvofila symptomaticka forma
WM a jenom 8 % pacientl bylo doposud jenom sledovano. Zakladni charakte-
ristiky souboru pacientd jsou uvedeny v tabulce ¢. 1. Odhady preziti byly kal-
kulovany s pouZitim Kaplan-Meierove metody.

Vysledky lééby: VétSina pacientd byla Ié€end imunochemoterapii v kombi-
naci s rituximabem. U 62% pacientd to byla imunochemoterapie s cyklofo-
famidem (rezimy DRC, DRC Senior, DRC Junior, R-COP) a u 20% pacient0
imunochemoterapie s bendamustinem (bendamustin 70-90mg/m2, 4-6 cyk-
[0). Jenom 15 % pacientd bylo [éCeno rezimy s bortezomibem (rezimDRC +
bortezomib 1,6mg/m2 d1, 8, 15) a 3 % pacientd monoterapii rituximabem.
UdrZovaci lé¢ba nasledovala u 3 pacientd a 5 pacientd bylo 1é€eno inhibi-
tory Brutonovy tyrosinkindzy. Autologni transplantaci krvetvorby podstoupili
2 pacienti. V tabulce €.2 jsou uvedeny pocty pacient0 IéCenych v jednotlivych
liniich. U nové léCené WM bylo dosazeno 88 % celkovych Ié€ebnych odpoveé-
di, z toho 85 % velkych odpovédi (= parcialni remise) a 35 % velmi dobrych
parcialnich remisi. Cely soubor bez ohledu na [é¢bu mél 5leté bezpfiznakové
preziti (PFS) 67 % a celkové preZiti (OS) 95 %. Mezi rezimy na bazi cyklofos-
famidu a bortezomibovymi rezimy nebyl prokazan statisticky vyznamny rozdil
(P hodnota 0,2649).

Diskuze: Ve srovnani s publikovanymi vysledky Ié¢by autord Buske et al.’
v Evropé mezi lety 2000-2014 s medidnem PFS 29 mésicd a 10letym OS
69 % poukazuji ndmi prezentované dlouhodobé vysledky na trend ve zlepSe-
ni jak bezpfiznakového, tak celkového preziti. Toto Ize vysvétlit pouzitim méné
intenzivnich rezim0 na bazi rituximabu a dostupnosti inhibitord Brutonovy
tyrosinkinazy.

1.) Buske, C., Sadullah, S., Kastritis, E., Tedeschi, A., Garcia-Sanz, R., Bolkun,
L., Leleu, X., Willenbacher, W., Hjek, R., Minnema, M. C., Cheng, M., Bilotti,
E., Graef, T., Dimopoulos, M. A., & European Consortium for Waldenstrom’s

Macroglobulinemia (2018). Treatment and outcome patterns in European
patients with Waldenstrom’s macroglobulinaemia: a large, observational,
retrospective chart review. The Lancet. Haematology, 5(7), €299-e309.
https://doi.org/10.1016/S2352-3026(18)30087-5

Tabulka ¢.1 Charakteristiky pacientd v dobé diagnézy WM

Celkem pacientt/sledovanych v RMG registru 53/42

Vék v dobé diagnézy, median (rozptyl), roky 67 (38-90)

Distribuce pohlavi muZi/Zeny (%) 62% muzi/38% zeny

Doba do zahéajeni [écby od diagndzy median/promeér (rozptyl) ~ 67/657 (0-3385) dnd

Symptomaticka WM 90%

ECOG > 2 21%

Hyperviskozita s nutnosti pasmaferézy 37 % (14 pacientt)

Anemie a trombocytopenie 67 %
Lymfadenopatie a splenomegalie 40 %
MYD88 pozitivni pomoci AS PCR 85%
Vysoké riziko podle IPSSWM 37%
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Background:

Minimal residual disease (MRD) is a sensitive measure of tumor plasma cells
in the bone marrow that reflects remission status. The strong prognostic
value of MRD negativity which may act as clinically valid surrogate biomark-
er for progression-free (PFS) and overall survival (OS) in multiple myeloma
(MM) has been demonstrated in many clinical trials including meta-analysis
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(Munshi et al., Blood Advances, 2020). However, large and reliable data with
long follow-up from real-world practice are still missing.

Methods:

Newly diagnosed transplant eligible MM patients (pts) who reached at least
partial response (PR) on Day +100 (D+100) after autologous stem cell
transplantation (ASCT) underwent MRD assessment using multiparameter
flow cytometry (MFC) with sensitivity reaching at least to 10°. Patients were
treated in the real-world (RW) setting and clinical analysis was performed
retrospectively based on data from the Czech Registry of Monoclonal
Gammopathies (RMG, https://rmg.healthregistry.org/). Median PFS and OS
intervals were calculated since MRD evaluation.

Results:

In total, 342 MM pts treated across 6 Czech hematological centers between
2014 and 2022 underwent MRD assessment on D+100 after ASCT using
MFC. The most common induction regimen was VTD (bortezomib, thalido-
mide, dexamethasone) in 70% of pts, the median limit of detection of MFC
technique was 0.001%, and the median follow-up was 30.2 months. Overall,
158 (46%) of 342 pts were considered MRD negative which was associated
with significantly improved PFS (HR=0.37; 95% Cl 0.26 — 0.52; p<0.001) and
OS (HR=0.49; 95% CI 0.3 — 0.81; p=0.004). Median PFS was 49.2 months
for pts who were MRD negative vs. 19.0 months for MRD positive pts; median
OS was not reached vs. 71.9 months, respectively. In subgroup analysis,
MRD negativity was associated with prolonged survival in both high-risk and
standard-risk pts by cytogenetics as well as in patients reaching complete
remission or better (CR or better) and very good partial response or better
(VGPR or better). Finally, in multivariate analysis only MRD positivity and
high-risk cytogenetics emerged as independent adverse prognostic factors
(HR=2.57; p<0.001).

Conclusion:

Up to our knowledge, this is the largest real-world study confirming the strong
prognostic value of MRD negativity assessed by MFC with median limit of de-
tection to 10°° in newly diagnosed transplant-eligible MM. MRD negativity was
associated with improved PFS (HR=0.37) and OS (HR=0.49) resembling the
results from clinical trials setting. This real-world experience might represent
the missing piece of evidence for final approval of MRD as a surrogate for PFS
and OS by regulatory authorities.
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Deletion of TP53 gene (17p13) is considered high risk chromosomal aber-
ration in patients with multiple myeloma (MM). Diagnostic examination of
del(TP53) is an integral part of risk stratification of MM patients. However,
the clinical significance of TP53 deletion acquired later in the course of the
disease has not yet been studied in detail.

During 2005-2022, diagnostic bone marrow samples of 1719 MM patients
were examined using FISH on immunofluorescently labeled plasma cells
(clg-FISH) with DNA probes for detection of IgH gene (14q32) rearrange-
ments, monosomy 13/del(13q), gain/deletion of 1g21/1p32 and deletion of
TP53 gene.

Altogether, 250/1719 patients were examined repeatedly in relapse or
disease progression. TP53 deletion was newly detected in 19/250 cases
(7.6%). Gain of other aberrations in addition to del(TP53) was proved in nine
cases. Patients were treated with one to four lines of chemotherapy (median
3). The median time to detection of TP53 deletion was 45 months (range
7-180 months). Survival data are available for 18 cases. Five patients are
currently alive, thirteen patients died. The median survival since detection of
TP53 deletion was 5 months (range 1-56 months), and the median overall
survival was 59 months (range 11-116 months).

We detected a new clone with TP53 deletion in 7.6% of repeatedly examined
MM patients. In these cases, we confirmed very short survival from the ac-
quisition of TP53 deletion and worse overall survival. In MM, chemotherapy
is considered the most important factor selecting hidden subclones with
chromosomal aberrations or inducing the development of additional chromo-
somal changes. Whether our patients underwent classic clonal evolution or
expansion of hidden subclones due to chemotherapy will be the subject of
further studies.

Supported by MH CZ DRO 64165 and Cooperatio Program
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KRD a IRD) u relabovaného a refrakterniho
mnohocetného myelomu v realné klinické praxi
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Uvod: S nastupem kombinovanych rezim0 s lenalidomidem se zasadné zlep-
Sily vysledky lécby relabovaného a refrakterniho myelomu (RRMM). Oproti
dvojkombinaci RD (lenalidomid, dexametazon) pfineslo pfidani inhibitord
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proteasomu (PI) ¢i monoklonalnich protilatek (MoAb) prohloubeni léceb-
né odezvy spolu s prodlouzenim intervald preziti. Vysledky z klinickych studif

v8ak byvaji ¢asto zkresleny selekcei ,zdravéjsi“ populace nemocnych a nemu-
seji tak odrazet skutecny prinos novych rezimU v populaci.

Cile: Nasim cilem bylo zhodnoceni pfinosu kombinovanych rezimu (tripletd)
s lenalidomidem v reélné klinické praxi.

Pacienti a metody: Provedli jsme retrospektivni analyzu dat z Registru mo-
noklonalnich gamapatii (RMG) u nemocnych s RRMM, |éCenych v 1.-3. relap-
su rezimy s lenalidomidem (LEN). Hodnoceni byli pacienti Ié€eni rezimy DRD
(daratumumab, lenalidomid, dexametazon), KRD (karfilzomib, lenalidomid,
dexametazon) a IRD (ixazomib, lenalidomid, dexametazon). Z analyzy byli vy-
jmuti nemocni IéCeni v klinickych studiich a pacienti s kratSim medianem sle-
dovani nez 6 mésicU. V pripadé rezimu IRD jsme nemocné rozdélili do dvou
podskupin — ¢asné IRD (early IRD, E-IRD) — nemocni [éCeni v rdmci pacient-
ského programu v letech 2016-2018; a pozdni IRD (late IRD, L-IRD) — nemocni
[éCeni od roku 2019. Ddvodem byla skute¢nost, Ze pacienti s E-IRD byli IéCe-
ni v dobé, kdy nebyly k dispozici jiné konkurencni rezimy ani studie, zatimco
skupina L-IRD zahrnovala obecné nemocné nevhodné k rezimdm DRD ¢i KRD.

Celkem bylo posuzovano 224 nemocnych IéCenych rezimem DRD, 143 |éCe-
nych KRD, 104 ve skupiné E-IRD a 67 ve skupiné L-IRD.

Data byla popsana pomoci absolutnich i relativnich frekvenci kategorickych
proménnych a mediany (min-max a 5"-95™ percentil) u kvantitativnich pro-
meénnych. Analyza preziti pro hlavni cile — dobu bez progrese (PFS, prtogre-
ssion free survival) a celkové preziti (OS, overall survival) byla provedena
pomoci Kaplan-Meierovy metody spolu s 95% intervalem spolehlivosti dle
Greenwooda. Statistickd vyznamnost byla hodnocena pomoci log-rank tes-
tu. V8echny statistické testy byly provedeny na hladiné vyznamnosti a = 0.05.

Vysledky: V rdmci vstupniho porovnani demografickych dat i charakteristik
onemocnéni byly zaznamenany malé, ale signifikantni rozdily mezi jednotli-
vymi skupinami: Nemocni |éCeni rezimy DRD a KRD byli mlads$i nez nemocni
ve skupindch E-IRD a L-IRD (median 65.5 vs 64.4 vs 67.2 vs 69.9 let) a méli
i lepsi performance status (PS O & 1 v 87.9 vs 92.2 vs 83.5 vs 76.1%). Byl
rovnéz méné predléceni (1 predchozi linie v 73.2 vs 70.6 vs 62.5 vs 38.8%).
Konecné, nemocni le¢eni DRD a KRD méli ¢astéji zastoupena nizsi stadia 1SS
(International Staging System) nezli nemocni s E-IRD &i L-IRD (ISS 1 u 48.4 vs
55.5vs 42.2 vs 37.5%).

Pacienti Ié¢eni KRD méli Castéjsi zachyt extraosedlniho onemocnéni nezli v re-
Zimech DRD, E-IRD ¢&i L-IRD (45.6% vs 32.5% vs 35.0% vs 31.6%). Pfitomnost
rizikovych cytogenetickych zmén byla vyssi ve skupinach KRD a L-IRD (42.7
vs 53.1%) nezli u nemocnych [é¢enych E-IRD a DRD (32.3% vs 24.6%).

Celkova |éCebna odezva (ORR, overal response rate) v kohortach DRD, KRD,
E-IRD a L-IRD byla néasledujici: 91.4% vs 89.6% vs 79.6% vs 70.8%. Nemocni
dosahovali velmi dobré parcidlni remise ¢i lepSi [éCebné odezvy (VGPR+)
v 67.3% vs 62.3% vs 40.8% vs 25%.

Median PFS ve skupinach DRD vs KRD vs E-IRD vs L-IRD byl 23.64 vs 16.52 vs
19.97 vs 11.57 mésicO. Z ddvodu kratké doby sledovani nebyl dosazen medi-
an 0S, s predpokladanou hodnotou kolem 40 mésicu od zahajeni dané Iécby.

V ramci sledovani nebyla zaznamenéna zddna nova toxicita, pfitomnost neza-
doucich pfihod odpovidala datdm reportovanym z klinickych hodnoceni.

Zavéry: Kombinované rezimy s LEN (DRD, KRD a IRD) maji vyznamny léceb-
ny efekt u RRMM i v realné klinické praxi. Ackoli nedosahuji vysledky preziti
hodnot reportovanych v klinickych studiich, maji triplety pro nemocné zasad-
ni pfinos. Nejvyssi GCinnost se, obdobné jako v klinickych hodnocenich, jevi
u rezimu DRD, nicméné prezentovana data byla do jisté miry zkreslena hetero-
genitou jednotlivych podskupin. Je zfejmé, ze se vysledek 1é¢ebného rezimu
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v redIné klinické praxi do znacné miry odviji od fady proménnych vcetné exi-
stence kompetitivnich klinickych studii ¢i dalSich G&innych rezim0. Je proto
nezbytné brat tyto okolnosti v Gvahu, jako tomu bylo v pfipadé identického re-
Zimu IRD a jeho srovnani ve skupiné E-IRD (hodnocené bez kompetitivnich re-
Zim0 ¢i studii) a L-IRD (ovlivnéné moznostmi G¢innych kompetitivnich rezimu).

Za podpory MH CZ - DRO (FNOI, 00098892).

P14

Molekularné cytogeneticka analyza nadorového
genomu pacientU s mnohoéetnym myelomem zaméiena
na vySetreni prestaveb gen0 IGL, IGK a MYC.

Lenka Bryjova", Jana Kopecna", Eva Ondrouskova®, Anna Fidrichova",
Jana Kotaskova", Martin Stork?, Ludék Pour?, Marie Jaro$ova"

"IHOK, CMBG, FN Brno, Brno, Cesko

2|HOK, FN Brno, Brno, Cesko

Mnohocetny myelom (MM) je maligni onemocnéni plazmatickych bunék, jed-
nd se o druhou nej¢astéjsi hematologickou malignitu s medidanem véku pfi
stanoveni diagn6zy 60-65 let. Vyznacuje se vysokou heterogenitou klinickych
pfiznakd, (cyto)genetického profilu i pribéhu onemocnéni. Nejvyznamnéjsi
primarni zmény, které rozdéluji pacienty do dvou hlavnich skupin, pfedstavu-
ji 1) hyperdiploidie = zmnoZeni po¢tu chromozomU (pfedevsim téch s lichym
Cislem) s obecné pfiznivou prognézou a 2) prestavba genu IGH, zachyce-
nd priblizné u 50 % pacientl, s rdznym prognostickym rizikem v zavislosti
na translokac¢nich partnerech.

Jednim ze z&kladnich vySetfeni u pacientd s MM je vySetfeni metodou fluo-
rescencni in-situ hybridizace (FISH). Zakladni panel FISH sond zahrnuje vySet-
feni prestaveb tézkého imunoglobulinového fetézce, které ma jak podstatny
prognosticky vyznam (nepfizniva prognéza u pacient0 s translokaci t(4;14),
t(14;20)), tak i prediktivni vyznam (moznost U¢inné lécby venetoklaxem

U pacientd s translokaci t(11;14)). Rutinné se tedy nevySetfuji prestav-
by gen0 IGL (10 % pacient0) a IGK (5 % pacientd). Prestavby genu IGL maji
podle noveéjSich studii také negativni prognosticky/prediktivni vyznam, ob-
zvlasté pokud je translokacnim partnerem gen MYC. Témeér 80 % IGL::MYC
translokaci se vyskytuje v hyperdiploidnim karyotypu a vzhledem k tomu, ze
se jednd o aberaci se Spatnou prognézou, jsou tito pacienti nespravné za-
IGH-negativnim mnohocetnym myelomem. Pfestavba lokusu IGL je spojena
se Spatnou progndézou i v pfipadé, Ze je translokacni partner jiny nez MYC.
Rovnéz strukturni aberace genu MYC (pfestavba, amplifikace) jsou spojeny
s kratSim celkovym pfezitim, pokrocilym onemocnénim a s vyskytem dalSich
rizikovych cytogenetickych abnormalit.

V této praci jsme retrospektivné vyseftfili 80 IGH-negativnich pacientd, kte-
fi byli na nasi klinice nové diagnostikovani v letech 2020 az 2022. Pro vyset-
feni jsme vyuZili metodu FISH se specifickou sondou, kterd umoznuje v rdmci
jediné hybridizace analyzovat sou€asné geny IGL, IGK a MYC a identifikovat
jak aberace téchto genU (prestavby, amplifikace, delece), tak vznik fuznich
gend. Zachytili jsme 7 pacientd s fUznim genem IGL::MYC a 2 pacienty s fuz-
nim genem IGK::MYC. Déle pacienty s prestavbami gend MYC (16 pacient0),
IGL (4 pacienti) a IGK (2 pacienti) s jinymi translokaCnimi partnery, a pacien-
ty se zmnozenim gend MYC (11 pacient0) a IGK (7 pacientd). Detailni analyzy
téchto genovych aberaci, hodnoceni klinickych dat a odpovédi na Ié€bu bu-
dou soucasti prezentovanych vysledko.

Podpora projektu: MZ CR - RVO (FNBr, 65269705)
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Progression of Disease within 2 Years Predicts Poor
Survival in Patients with Classic Hodgkin Lymphoma
Alexandra Kredatusova", Vit Prochazka', Marie Lukasova",
Veronika Hanackova", Tomas Papajik’, Veronika Bachanova?
"Hemato-onkologicka klinika, LF UP a FN Olomouc, Olomouc, Cesko
2Division of Hematology, Oncology, and Transplantation, Department

of Medicine, University of Minnesota, Minneapolis, Spojené staty

Background: Early progression within 24 months (POD24) of initial
immunochemotherapy was repeatedly confirmed to be associated with poor
survival in follicular, diffuse large B-cell and mantle-cell lymphomas, identify-
ing its high-risk subgroup with different disease biology (Casulo C, JCO 2015;
Maurer JM, JCO 2015; Bond DA, Blood Adv 2021). Little is known about the
POD24 incidence and clinical impact in Hodgkin lymphoma (HL) patients, and
current prognostic schemes have been designed with longer survival end-
points (Rodday AM, JCO 2022).

Methods: This single-center study comprised patients (pts) with classic HL
(cHL) treated with frontline chemotherapy prospectively enrolled in the Czech
Hodgkin Lymphoma Study Group database in 1993-2020 (database lock was
done on 15. June 2023). Early event was defined as progression, relapse, or
death related to progressive HL within 24 months after the date of diagnosis.
Overall (OS) and progression-free survival (PFS) were calculated from the
date of diagnosis. To evaluate the association between early POD and OS
from a risk-defining event, that is, survival from the time of POD for early
progressors (POD24 group) or from 2 years after diagnosis for the reference
group (noPOD24 group), was calculated. In total, we have identified 417 pts
with cHL diagnosed from 1993 to the end of 2020. Ten pts have been exclud-
ed from the analysis because of early death (<24 months) with no recorded
disease progression.

Results: The analyzed cohort consisted of 407 pts: 205 females and 202
males with a median age of 35 years (min 16, max 78) with limited disease
(stage I-Il) in 58% and advanced disease (stage Ill-IV) in 42%. Histological
subtypes were as follows: nodular sclerosis in 53.1%, mixed cellularity in
35.6%, lymphocyte-rich in 3.7%, and lymphocyte-depleted in 0.3%. Subtype
was not available in 7.3% of the pts. Extranodal disease and B symptoms
were present in 25% and 49%, respectively. 42% of patients had high-risk
IPS of 3 or more points. Patients received BEACOPP in 55.5%, Stanford V in
23%, ABVD in 12%, and COPP in 7%. Other treatments were used in 2,5% of
the cases. The complete and partial remission rates after frontline treatment
were 88.7% and 8.6%, respectively, and only 3% of the pts did not respond
to therapy. After a median follow-up of 12.1 years, a cumulative incidence of
progression/relapse is 0.14 (95%Cl 0,10-0.18). The POD24-event occurred
in 36 pts (8.8%) and 38 (9.3%) patients relapsed after 2 years. The entire
group’s 5-y PFS and 5-y OS reached 81.0% (95% Cl 0.77-0.85) and 91.4%
(95% CI 88.6- 0.94), respectively. The 5-y OS since the risk-defining event
was 48.1% (95% Cl 31.4-64.8) and 94.2% (95% Cl 0.92-96.7) in the POD24
vs noPOD24 group (p<0.001, HR=5.35), Fig 1. When comparing 12 baseline
clinical and laboratory characteristics between POD24 (n=35) with noPOD24
controls (n=371), we have found no major differences (Tab 1). There was
a trend in more frequent POD24 in the patients with massive mediastinal
tumor (p=0.07) and those with advanced clinical stage (p=0.047). The spec-
trum of the induction regimes was distributed equally (p=0.26).

Conclusions: Early progression of the disease is rare; however, a catastroph-
ic event in HL resulting in more than five times higher risk of death. Baseline
disease characteristics — besides the clinical stage — do not predict the risk of
later POD24 events. Large independent validation may enhance the validity of
these data and help create a prognostic tool for POD24 prediction. This event
should be considered an important endpoint in Hodgkin lymphoma clinical
trials in the future.
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IGA_LF_2023_005 and AZV NU22-03-00182. Biomarker Driven Strategies for Targeted
Elimination of Hypoxia Adapted Lymphoma Cells
Pavel Klener' 2, Lenka Daumova®* 2, Dmitry Kazantsev?, Dana Sovilj* ®,
Matéj Béhounek?®, Jifi Petrdk®, Ladislav Andéra* %, Ondrej Havranek®,
Alex Dolnikova?, Liliana Tuskova" 2, Marie Hubélek-Kalbacovéa?,
Blanka Bilkova?, Nardjas Bettazova?, Olga Souckova®, Marek Trnény"
First Dept. of Clinical Medicine- Hematology, Charles University
General Hospital and First Faculty of Medicine, Praha, Cesko
2Institute of Pathological Physiology, First Faculty of
Medicine, Charles University, Praha, Cesko
¥BIOCEV LF1- Biotechnology and Biomedicine Centre, First
Faculty of Medicine, Charles University, Vestec, Cesko
YInstitute of Biotechnology BIOCEV, Czech Academy of Sciences, Praha, Cesko
“Institute of Molecular Genetic, Czech Academy of Sciences, Praha, Cesko
9L aboratory of Mass Spectrometry, Institute of
Biotechnology BIOCEV, Vestec, Cesko

A large body of evidence suggests that hypoxia drives aggressive molecular
features of malignant cells irrespective of cancer type. Non-Hodgkin lympho-
mas (NHL) are the most common hematologic malignancies characterized
by widespread disease and frequent involvement of diverse hypoxic micro-
environments. The impact of long-term hypoxia on the biology of lymphoma
cells and its potential role in mediating drug resistance and disease relapses
due to adaptive changes shaped by the hypoxic microenvironment remain
unexplored.

We analyzed the impact of long-term hypoxia on a panel of lymphoma cell
lines. Only 2 out of 8 tested lymphoma cell lines (Ramos, and HBL2) survived
more than 4 weeks under deep hypoxia (1% 02). Hypoxia-adapted (HA)
Ramos and HBL2 cells had severely decreased proliferation rates accompa-
nied by complex changes of the transcriptome, proteome, and metabolome.
Seahorse analysis demonstrated near complete blockage of both oxidative
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phosphorylation and glycolysis (Figure 1). Both transcriptome and proteome
analyses suggested two distinct strategies of lymphoma cell adaptation to
long-term deep hypoxia. First, the downregulation of mitochondrial respira-
tion complexes and many mitochondrial ribosomal proteins, together with
decreased mitochondrial DNA content, and increased total mitochondrial
mass is strongly supportive of the hypothesis of hypoxia-induced mitophagy
(that would result in decreased numbers of structurally abnormal, swollen
mitochondria). Second, both OMIC analyses revealed a significant increase in
proteins regulating glycolysis. The sensitivity of HA cells to 2-deoxyglucose,
an inhibitor of glycolysis, was significantly increased (Figure 1). As hyper-
phosphorylation of AKT kinase was observed in both HA lymphoma clones,
the detected upregulation of genes and proteins involved in the utilization of
glucose might be mediated by the hypoxia (HIF1)-activated PI3K-AKT path-
way. Both the glycolytic pathway and the PISK-AKT cascade thus represent
promising drugable targets for more effective elimination of HA lymphoma
cells. In addition, sensitivity of HA lymphoma cells to A1155463, a BCL-XL
inhibitor was also significantly increased suggesting acquired dependence
of HA-adapted lymphoma cells on BCL-XL for survival. Finally, a prolyl hy-
droxylase subunit P4HA1 involved in stabilizing hypoxia-induced factor (HIF)
1 alpha was increased in both HA cell lines on both mRNA and protein levels.
Transgenic (over)expression of P4AHA1 in hypoxia-sensitive lymphoma cells
was associated with their increased survival under hypoxia.

In conclusion, our data suggest two distinct modes of adaptation of lympho-
ma cells to long-term deep hypoxia, mitochondria recycling and increased
utilization of glucose leading to critical dependence of HA cells on glycolysis.
Besides inhibition of the glycolytic pathway, BCL-XL and P4HA1 represent
other potential druggable targets for effectively eliminating HA lymphoma
cells.

Financial Support: Ministry of Health of the Czech Republic AzZV
NU23-03-00172, Grant Agency of the Czech Republic GA23-05377S, and
National Institute for Cancer Research (EXCELES) LX22NPO5102.
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Do the control cohorts of phase Ill randomized trials
reflect the real-world results of DLBCL patients?
Prokop Vodi¢ka" ®, Andrea Janikova? ®, David Belada® 9,

Heidi Mécikova* 9, Vit Prochdzka® ®, Juraj Durag® ", Katefina Steinerovad” 9,
Vit Campr® P, Katefina BeneSova'?, Samuel Hricko??, Alice Sykorova®",
Petra Blahovcova® ", Radek Jak$a'®™, Magdaléna Zikmundova
Klanova' ™, Marek Trnény' ©

I, interni klinika — hematologie, VSeobecna fakultni nemocnice

a 1. lékaf'ska fakulta Univerzity Karlovy, Praha, Cesko

2Interni hematologicka a onkologicka klinika, Lékarska fakulta

Masarykovy univerzity a Fakultni nemocnice Brno, Brno, Cesko

31V. interni hematologicka klinika, Lékarska fakulta Univerzity Karlovy

a Fakultni nemocnice Hradec Krélové, Hradec Kralové, Cesko

“Interni hematologicka klinika, 3. Iékarska fakulta Univerzity Karlovy

a Fakultni nemocnice Krélovské Vinohrady, Praha, Cesko
“Hemato-onkologicka klinika, Lékalska Fakulta Univerzity Palackého

v Olomouci a Fakultni nemocnice Olomouc, Olomouc, Cesko

9Klinika hematoonkologie, Lékarska fakulta Ostravské univerzity

a Fakultni nemocnice Ostrava, Ostrava, Cesko
"Hematologicko-onkologické oddéleni, Lékarl'ska fakulta Univerzity
Karlovy a Fakultni nemocnice Plzen, Plzen, Cesko

8(stav patologie a molekuldrni mediciny, 2. lékarska fakulta

Univerzity Karlovy a Fakultni nemocnice Motol, Praha, Cesko
9Datacentrum, Kooperativni Lymfomova Skupina, Praha, Cesko

19stay patologie, Vseobecna fakultni nemocnice a 1.

lékar'ské fakulta Univerzity Karlovy, Praha, Cesko

Background

Development of innovative therapeutical strategies is essential to improve
survival of patients (pts) with diffuse large B-cell ymphoma (DLBCL), and con-
trol cohort selection in clinical trials should reflect real-world (RW) outcomes
of pts. The ongoing frontMIND trial (NCT04824092) testing tafasitamab +

lenalidomide + R-CHOP vs. R-CHOP alone targets at pts with high-risk DLBCL
including short diagnosis-to-treatment interval (DTI). The GOYA and POLARIX
trials have been published already, and based on results of the latter study,
polatuzumab vedotin was approved in the 1t line therapy of all DLBCL patients
treated up to now with R-CHOP. The aim of this analysis was to compare
outcomes of pts who fulfill the main inclusion/exclusion criteria (IC/EC) for
the frontMIND, GOYA, and POLARIX trials in a daily practice with assumed and
observed outcomes of control cohorts of these trials, as well as to establish
proportion of DLBCL pts not fitting the trial population.

Methods

Between 2010-2021, a total of 3875 pts with de novo systemic DLBCL or
high-grade B-cell lymphoma (HG B-NHL) with available data and follow-up
were identified in the Czech National non-Hodgkin lymphoma registry NiHiL
(NCT03199066). All pts treated by R-CHOP entered the analysis as unselect-
ed RW cohort. Subsequent subgroup selection of pts was based on the main
IC/EC: frontMIND (PS ECOG 0-2, age 18-80 years (y); IPI 3-5 in pts > 60 y or
aalPl 2-3 in pts < 60 y; DTI, < 28 days), GOYA (PS ECOG 0-2, age = 18y, IPI
2-5, IPI 1 in pts < 60 y, IPI O in pts with bulky), and POLARIX trial (PS ECOG
0-2, age 18-80 vy, IPI 2-5; Figure). Primary endpoint was PFS, secondary
endpoint OS. We have performed a comparison of survival of the unselected
RW cohort versus RW-selected IC/EC subgroups, and numeric comparison of
survival of the RW pts versus assumed/observed survival of R-CHOP-treated
control cohorts of frontMIND, GOYA and POLARIX trials.

Results

The unselected RW R-CHOP-treated pts (n = 2612; 67% of all DLBCL pts;
median age 66 y) were diagnosed with advanced clinical stage (aCS) in 57%,
PS ECOG 2 2 in 26%, elevated LDH in 61%, IPI 3-5 in 48%, and AA IPI 2-3
of pts < 60 y of age in 41%. Median DTl was 30 days with DTI < 28 days ob-
served in 45% of cases. Majority of pts (79%) received 2= 6 cycles of R-CHOP.
The ORR was 85% (CR rate 74%). With median follow-up time of 6.5 y, PFS
was 75% at 2yand 71% at 3y, and OS 81% at 2 y and 78% at 3 y (Table).

& 13 )
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RW-frontMIND accounts for 23%, RW-POLARIX 59%, and RW-GOYA subgroup
for 71% of all unselected R-CHOP-treated pts (n = 2612). Pts in RW-frontMIND
(n = 608; median age 66 y) presented with higher-risk features, i.e., IPI 3-5in
97%, aCS in 92%, PS ECOG 2 in 39%, and elevated LDH in 90%. Median DTI
was 18 days. 77% of pts received all intended = 6 cycles of R-CHOP. The ORR
was 80% with CR rate 66%.

With a median follow-up of 6.0y, survival of RW-frontMIND cohort was short-
er (3-y PFS 61% and 3-y OS 69%) in comparison to the unselected R-CHOP
cohort (n=2612; 3-y PFS 71%, P < 0.001; 3-y OS 78%, P < 0.001) as well as
to RW-GOYA (n = 1853; 3-y PFS 69%, P < 0.001; 3-y OS 77%, P < 0.001) and
RW-POLARIX cohorts (n = 1544; 2-y PFS 71% and 3-y PFS 66%, P= 0.013;
2-y OS 79%, P= 0.058). Similarly, survival of RW-POLARIX was shorter when
compared with unselected RW cohort (PFS P= 0.0002; OS P= 0.008) and
RW-GOYA (PFS P=0.019, OS P=0.013). The survival of RW-GOYA didn’t differ
when compared with unselected RW cohort (PFS P= 0.2058; OS P= 0.4732).

RW cohorts showed numerically improved outcomes than the assumed PFS
in control arms of all 3 trials with crude difference of 9% for GOYA, and 4% for
both POLARIX and frontMIND trials. When compared the RW cohorts with ob-
served outcomes, the difference was only 2% for GOYA and 1% for POLARIX
control arms.

Conclusion

Survival of pts with DLBCL in a daily practice gradually decreases from
unselected R-CHOP-treated cohort, toward pts selected by IC/EC of GOYA,
POLARIX, and finally, frontMIND trial, in concordance with increasingly strin-
gent eligibility criteria of the trials. On the other hand, selection process leads
to decrease of relevant cohort’s size; i.e., out of all RW R-CHOP-treated pts
GOYA is relevant for 71%, POLARIX for 59% and frontMIND only for 23% of
RW pts. Although there is a trend to underestimate the assumed survival of
GOYA and POLARIX control cohorts, the observed survival of control arms of
these trials is in concordance with our RW data.

This work was supported by the Charles University Hematology-Oncology
Cooperatio Program and grant NU21-03-00411.
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DLBCL patients’ journey: from symptoms to diagnosis
Prokop Vodi¢ka®, Michal Masar", Magdaléna Zikmundova Klanova",
Katefina Benesova", Jan Koren", Pavel Klener", Petra Blahovcova? ",
Sarka Hrabétova ", Jitka Dlouh&?, Marek Trnény"

I. interni klinika — hematologie, VSeobecna fakultni nemocnice

a 1. lékafské fakulta Univerzity Karlovy, Praha, Cesko

2Datacentrum, Kooperativni Lymfomova Skupina, Praha, Cesko

Background

Symptoms of hematologic malignancies differ among the diagnoses with
different proportion of patients (pts) who are diagnosed due to the incidental
findings without symptoms reported by pts (e.g., 14% of MM and up to 80%
of CLL cases are asymptomatic). Symptoms of lymphomas usually include
peripheral lymphadenopathy, B-symptoms, gastrointestinal (GIT) and other
symptoms in correlation with involved lymph node sites or affected organs.
However, there is limited data on the incidence and types of initial lymphoma
symptoms which lead to the diagnosis (Dg), their association with time to Dg
and survival of the pts. The aim of this analysis was to describe a real-world
pattern of symptoms of diffuse large B-cell lymphoma (DLBCL), which lead to
the diagnostic process and ultimately to the DLBCL Dg ant to correlate these
findings with baseline characteristics and time to Dg.

Methods

Altogether 1576 pts with de novo DLBCL or high-grade B-cell lymphoma
from Charles University, General Hospital, Prague, Czech Republic, were reg-
istered in the prospective lymphoma project (NiHiL; NCT03199066). A total
of 929 pts were diagnosed between 2010-2021, including 602 (65%) pts
treated by R-CHOP. Of them, 10 (2%) pts had no data on initial symptoms
and were excluded from the analysis. Altogether 592 were analyzed; 574 pts
(97%) had documented initial symptom or finding, which led the pts to con-
tact the healthcare system. The remaining 18 (3%) pts had incidental findings
described during examination due to the unrelated reasons which led to the

diagnostic process and final resulted to the DLBCL Dg. The type of symptoms
of DLBCL and time to Dg were analyzed together with baseline characteristics
and survival of the pts.

Results

The 592 pts with median age 64 years were diagnosed with advanced clin-
ical stage in 65%, PS ECOG = 2 in 26%, elevated LDH in 62%, = 2 involved
extranodal sites in 41%, bulky disease = 7.5cm in 41%, IPI 3-5 in 53%, and
B-symptoms at the time of Dg in 42%. Median follow-up time from Dg was
7.5 years (range 0.1-13.2 years).

Among the 574 symptomatic pts, altogether 672 symptoms were ob-
served. The majority — 487 (85%) pts had a solitary symptom of DLBCL, 73
(13%) pts had two symptoms, and 13 (2%) pts presented with combination
of three symptoms. The most common combination of symptoms included
B-symptoms together with abdominal/gastrointestinal (GIT) symptoms in 51
(70%) pts out of pts with > 2 symptoms.

Out of the 672 initial symptoms, we have observed abdominal/GIT symptoms
in 179 (27%) cases, followed by peripheral lymphadenopathy (132; 20%,
most frequently head and neck in 68%), B-symptoms (76; 11%), craniofacial
symptoms (71; 12%), back pain (50; 7%), limb pain/swelling (43; 6%) and
respiratory symptoms (34; 5%), testicular tumor (31; 5%), chest symptoms
(20; 3%), urological or gynecological (11; 2%), and skin symptoms (7; 1%;
Figure 1). Although only 76 out of 592 pts (13%) pts presented initially
with B-symptoms, additional pts developed the diagnostic work-up and 248
(42%) pts referred B-symptoms at the time of diagnosis.

Median interval from the symptom occurrence to Dg was 10 weeks (in-
terquartile range 5-19 weeks) with shorter interval observed in pts with
testicular tumor (5 weeks, P= 0.009), and prolonged in pts with limb pain/
swelling (17 weeks, P= 0.003; Figure 2).
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Higher IPI 3-5 was observed in 120 (74%) out of 163 pts who presented with
initial B-symptoms, limb pain/swelling, and back pain (P <0.001). Among the
remaining 429 pts, higher IPI was observed in 194 (45%) pts.

Conclusion

In contrast to other hematologic malignancies, only minority (3%) of pts had
incidental findings resulting in Dg of DLBCL. Out of 97% of symptomatic pts
with DLBCL almost half of pts presented initially with abdominal/GIT symp-
toms or peripheral lymphadenopathy. Limb pain/swelling was associated with
prolonged time to Dg of DLBCL, and higher IPI, while testicular tumors were
associated with short time to diagnosis presumably due to their localization. It
is important, that e.g., the proportion of pts with B-symptoms increased more
than 3x during diagnostic process (from initial 13% to 42% at the time of Dg).
This analysis describes the unmet medical need to speed up the diagnostic
process and to offer the curative therapy to the patients as soon as possible.

This work was supported by the Charles University Hematology-Oncology
Cooperatio Program and grant NU21-03-00411.
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Diagnosis to treatment interval is the most
significant prognostic factor compared to

symptoms to treatment as well as to contact

to treatment intervals in DLBCL patients

Prokop Vodicka", Michal Masar", Magdaléna Zikmundova Klanova",
Katefina BenesSova", Jan KorenV, Pavel Klener”, Petra Blahovcova? ",
Sarka Hrab&tova? ", Jitka Dlouh&?, Marek Trnény"

I, interni klinika — hematologie, VSeobecna fakultni nemocnice

a 1. lékafska fakulta Univerzity Karlovy, Praha, Cesko

2Datacentrum, Kooperativni Lymfomova Skupina, Praha, Cesko

Background

Short interval from diagnosis (i.e., biopsy) to treatment initiation (DTI) is as-
sociated with aggressive behavior of lymphomas including diffuse large B-cell
lymphoma (DLBCL), and it should be considered as an inclusion criterium in
clinical trials to avoid bias given by treatment delay. However, date of biopsy
(diagnosis date) could be influenced by other factors. Initial symptoms to
treatment interval (STI) as well as interval between the first contact with
health care system and treatmet (CTI) could have impact on survival as well
as and there is no data analyzing the impact of those intervals. The aim of
this analysis was to understand the correlations among these intervals and
the impact on survival of patients (pts) in the real-life setting.

Methods

Altogether 1576 pts with de novo DLBCL or high-grade B-cell lymphoma from
Charles University, General Hospital, Prague, Czech Republic, were identified
as part of the lymphoma project (NiHiL; NCT03199066). Of them 929 pts
were diagnosed between 2010-2021, and 602 (65%) pts who were treated
by R-CHOP in this period entered this retrospective analysis. STI (n = 586),
CTI (n = 535), DTI (n = 602) were analyzed together with baseline character-
istics and survival of the pts (OS, EFS).
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Results

The 602 pts (median age 64 years) were diagnosed with advanced clini-
cal stage (aCS) in 64%, extranodal (EN) involvement > 2 sites in 40%, PS
ECOG = 2 in 26%, elevated LDH in 61%, bulky disease = 7.5cm in 41%,
B-symptoms in 42%, and IPI 3-5 in 52%. Median follow-up was 7.5 years
(range 0.1-13.2 years). Median STl was 15 weeks (w) (interquartile range,
IQR 10-24 w), CTI 9 w (IQR 6-14 w), DTl 32 days - 5 w (IQR 3-7 w, Figure).
Significant correlations among the intervals (P <0.001 for all correlations;
coefficient 0.796 for STl x CTI, 0.307 for STl x DTI, and 0.372 for CTI x DTI)
were observed.

Shorter intervals to therapy, most significantly DTI, correlated with aggressive
features of DLBCL, i.e., PS ECOG > 2 (CTI P= 0.002, DTI P <0.001), elevated
LDH (CTI P= 0.022, DTI P <0.001), B-symptoms (CTI P= 0.034, DTI P <0.001),
aCS (DTl P <0.001), extranodal involvement (DTI P <0.001), IPI 3-5 (DTI P
<0.001), and bulky disease (STl P= 0.005, CTI P= 0.011, DTI P <0.001).

Out of 307 pts with short DTI (< 32 days) we identified 183 (60%) pts with STI
> 15 w; these pts didn’t have different outcome in comparison to those with
shorter both STl and DTI.

A pre-phase treatment (n = 144) was associated with shorter intervals to ther-
apy (STl P= 0.025, CTI P <0.001, DTI P <0.001) and inferior survival (EFS24
58% vs. 81%, HR 2.03, P <0.001; 0S24 71% vs. 87%, HR 2.04, P <0.001).

Shorter DTl was observed in pts who didn’t respond to therapy in compar-
ison to those who responded (med. DTl 27 vs. 33 days; P= 0.038). Shorter
intervals to therapy were associated with significantly inferior survival, i.e.,
for STI 0-7 w vs. > 7 w (EFS24 66% vs. 77%, HR 1.53, P= 0.018; 0S24 75%
vs. 85%, HR 1.50, P= 0.087; with no significant survival difference between
groups with STI 0-15 w vs > 15 w), for CTI 0-9 w vs. > 9 w (EFS24 69% vs.
82%, HR 1.53, P= 0.003; 0S24 78% vs. 90%, HR 1.64, P= 0.002), and for

DTI 0-4 w vs. > 4 w (EFS24 69% vs. 82%, HR 1.53, P< 0.001; OS24 78% vs.
90%, HR 1.67, P= 0.007).

Multivariate analysis revealed all 3 intervals to be independent risk factors
of survival when analyzed separately with IPI and gender (i.e., for EFS STI
P=0.039, CTI P=0.029, DTI P= 0.028). DTl was however the only independent
factor (P= 0.001) among the 3 intervals when they were analyzed together.

Conclusion

Short intervals to therapy are independently associated with aggressive fea-
tures of DLBCL and inferior survival. Despite multiple external factors that
might influence the date of biopsy, DTl seems to be the most accurate pre-
dictor of survival and response to therapy. In pts with short DTl and long STI,
no survival difference was observed when compared to other short-DTI pts
indicating that these pts should be considered as high-risk similar to other
short-DTI pts.

This work was supported by the Charles University Hematology-Oncology
Cooperatio Program and grant NU21-03-00411.
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extranodalnich struktur a dale informaéni hodnotu jednotlivych sekvenci. V hod-
noceni celkem 154 uzlinovych oblasti byla senzitivita wbMRI 0,84, specifici-
ta 1,00, pozitivni prediktivni hodnota 1,00 a negativni prediktivni hodnota 0,96.
Organové postizeni bylo na wbMRI diagnostikovano ve v8ech 14 pfipadech.
Staging DLBCL pomoci wbMRI a PET/CT se shodoval u v8ech pacientd. NejlepSim
méfitelnym prediktorem uzlinového postiZzeni byla délka uzliny v dlouhé ose.
Ze wbMRI ma vysokou senzitivitu a specificitu ve stagingu DLBCL a ze hodnoce-
ni uzlinového postizeni radiologem je lepsi, nez jakékoliv méfeni. Pfi srovnani wb-
MRI a PET/CT je wbMRI u pacientd méné preferovanym vysSetrenim.

Podporeno: Ministerstvo zdravotnictvi CR (MH CZ-DRO, VSeobecnd fakult-
ni nemocnice v Praze - VFN, 00064165; VES NU21-03-00411), institucio-
naini podpora Univerzity Karlovy (Cooperatio, Medical Diagnostics and Basic
Medical Sciences and Hematology-Oncology).
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Celotélové MR vysetreni ve stagingu u pacients

s difoznim velkobunéénym B lymfomem

Lukas Lambert”, Monika Wagnerova", Prokop Vodicka?,

Katefina Bene$ova?, Andrej Bocan", David Zogala®, Andrea Burgetova”,
Marek Trnény?

YRadiologicka klinika, 1. LF UK a VFN v Praze, Praha 2, Cesko

21, interni klinika, 1. LF UK a VFN v Praze, Praha 2, Cesko

3Ustav nukledrni mediciny, 1. LF UK a VFN v Praze, Praha 2, Cesko

V prednasce ukdzeme moznosti a Uskali pouziti celotélového MR vySetfeni (wb-
MRI) ve stagingu u pacientd s difdznim velkobunéénym B lymfomem (DLBCL).
V nasi praci podstoupilo stagingové wbMRI a PET/CT 14 pacient0 s nové dia-
gnostikovanym DLBCL. U vySetfeni jsme hodnotili uzlinové postizeni a postizeni



24. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2024

A SVETOVE HEMATOLOGIE

»

KAM NAS POSOUVA TO NEJLEPSI Z CESKE

OBSAH SCHEMA PROGRAMU

SBORNIK ABSTRAKTU

P22

The Outcome of DLBCL Patients with

Testicular Involvement - Real World Data

Heidi Mocikova", Andrea Janikova?, Alice Sykorova®, Vit Prochazka®,
Jan Pirnos®, Juraj Duras$®, Katefina Kopec¢kova”, Katefina Steinerova®,
Robert Pytlik®, David Salek?, Petra Blahovcova'™, Tomas Kozak",
Veronika Bachanova'”, David Belada®

"Hematologicka klinika, FN Krélovské Vinohrady a 3.

Lékar'ska fakulta UK, Praha, Cesko

2Interni hematoonkologicka klinika, FN Brno, Brno, Cesko
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9Klinika hematoonkologie, Fakultni nemocnice Ostrava, Ostrava, Cesko
Fakultni nemocnice Motol, Praha, Cesko

8Fakultni nemocnice Plzeri, Plzeri, Cesko

IUstav hematologie a krevni transfuze, Praha, Cesko

19Datacentrum KLS, Praha, Cesko

"Division of Hematol., Oncol. & Transplantation, University

of Minnesota, Minnesota, Spojené staty

Introduction: Patients (pts) with testicular lymphoma (TL) have an increased
risk of central nervous system (CNS) relapse. In rituximab era, the reported
incidence vary from 10% (in limited disease) to 25% (advanced disease).
More data is needed to guide the managment of TL patients in current era.
Optimal strategy for CNS relapse prevention is uncertain.

Methods: We studied consecutive pts diagnosed between 2000 and 2022
with testicular diffuse large B-cell lymphoma (DLBCL) prospectively ob-
served in the Czech Lymphoma Study Group Project NiHiL (Clinical Trial gov.
NCT03199066). Objectives were to analyze the cumulative incidence of CNS

relapse, time to CNS relapse, PFS and OS. The impact of various treatment
strategies on CNS relapse was analyzed.

Results: We identified 229 pts with testicular involvement: 157 pts with pri-
mary testicular lymphoma (PTL) in clinical stage | or Il and 72 pts in advanced
stage (AD) Il or IV. Median age was 70 years (range 33-87). Rituximab-based
chemotherapy received 192 (83.8%) pts including 127 (81%) cases with PTL.
Following localized treatments were used more often in PTL compared to AD:
unilateral orchiectomy [148 (94.3%) vs. 47 (65.3%); p <0,0001], testicular
irradiation (RT) [116 (61.7%) vs. 40 (38.7%); p=0.005]. Most patients (85%)
received some form of CNS prophylaxis. There were similar rates in use of
prophylactic methotrexate (MTX) between PTL and AD (p= 0.88): intrathecal
(i.t.) MTX 64 (40.8%) vs. 29 (40.3%), intravenous (i.v.) MTX with or without
cytarabine 20 (12.8%) vs. 7 (9.7%); combined i.t. and i.v. MTX 38 (24.2%) vs.
20 (27.8%). Out of 229 cases 25 (15.9%) PTL and 11 (15.3%) AD pts did not
receive any CNS prophylaxis.

Median follow-up was 51.8 months. Overall 63 (27.5%) pts relapsed includ-
ing 14 (6.1%) relapses in CNS. Median time to CNS relapse was 21.9 months
and to other systemic relapse was 14.7 months (p=0.63). The 5-year
cumulative incidence of CNS relapses in PTL was 4.55% (95% confidence
interval [CI], 0.1-28.6) and in AD 12.07% (95% CIl 0.8-39.6), respectively.
In univariate analyses, MTX prophylaxis (i.v. and/or i.t.) and testicular RT had
no impact on CNS relapse (p=0.49 and p=0.60, respectively). Orchiectomy
was the single significant factor associated with lower risk of CNS relapse in
PTL (hazard ratio [HR]= 0.11[95% CI 0-0.124]; p=0.001). Rituximab signifi-
cantly reduced CNS relapse in AD with testicular involvement (HR=0.1002
[95% CI 0.0-0.45]; p=0.0005). Out of 14 pts with CNS relapse 8 died due to
lymphoma progression. Median progression-free survival (PFS) and overall
survival (OS) in PTL was significantly better when compared to AD (PFS 92.9
vs. 28.1 months, p< 0.0006; OS 108.7 vs. 56.7 months, p= 0.0002). Median
PFS2 and OS2 since CNS relapse was dismal in AD compared to PTL (PFS2
1.6 vs. 37.8 months, p=0.04 and 0S2 2.3 vs. 37.8 months, p=0.05).
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Conclusions: The rate of CNS relapses in PTL and advanced disease with
testicular involvement is lower than previously reported. This study confirmed
a significant favorable impact of rituximab in prevention of CNS relapse.
Notably, methotrexate prophylaxis i.v. or i.t. did not alter the CNS relapse risk.
Prognosis of CNS relapse is particularly poor in advanced disease.
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Potransplanta¢ni lymfoproliferace u détskych
pacientU po transplantaci solidnich organo

- pres 20 let zkuSenosti ve FN Motol
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4Ustav bioinformatiky, 2. LF UK, Praha, Cesko
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8D&tské kardiocentrum, 2. LF UK a FN Motol, Praha, Cesko

Uvod: Potransplantaéni lymfoproliferativni onemocnéni (PTLD) vyznam-
né prispivaji k morbidité a mortalité déti po transplantaci solidniho organu.
Diagnostika a Ié¢ba téchto onemocnéni je Casto slozita.

Cil: Zhodnoceni incidence, diagnostiky a Ié¢ebnych postupt a vysledkd u dét-
skych pacient0, ktefi rozvinuli PTLD po transplantaci solidniho organu.

Metodika: Retrospektivni analyza pacient0 do 18 let véku s histologicky po-
tvrzenou PTLD po transplantaci solidniho organu, ktefi byli diagnostikovani
a |é¢eni ve FN Motol v letech 1999-2022.

Vysledky: Identifikovali jsme 13 déti s PTLD po transplantaci jater (n=6), led-
viny (n=3), srdce (n=3) a plic (n=1). Pomér chlapcl a divek byl 7:6. Median
véku pfi transplantaci byl 6,08 let. Median ¢asu od transplantace do roz-
voje PTLD byl 4,67 let, vétSina pacientd rozvinula pozdni PTLD (>1 rok
od transplantace). NejcastéjsSim prvnim projevem byla horecka, bolest bfi-
cha a lymfadenopatie. Sest pacient bylo histologicky klasifikovano jako mo-
nomorfni PTLD (DLBCL n=3, Burkittdv lymfom n=2, hepatosplenicky gamma
delta T-bunécny lymfom n=1), 3 pacienti jako classical Hodgkin lymphoma
type PTLD, 4 pacienti jako polymorfni PTLD. Deset pacientd mélo EBV pozitiv-
ni onemocnéni, jeden negativni, u dvou pacientd nebyl EBV status vySetren.
Deset pacientd s CD20 pozitivnim onemocnénim bylo Ié¢eno rituximabem
v monoterapii (h=4) nebo v kombinaci s chemoterapii (n=6), 3 pacienti pouze
chemoterapii. Sedm pacientd doséhlo dlouhotrvajici remise po 1é¢bé prvni li-
nie. Sest pacient® zrelabovalo, 4 doséhli remise po 1é¢bé druhé linie, 2 zemfeli
na progresi onemocnéni. Od roku 2002 byla na naSem pracovisti u transplan-
tovanych pacientd pravidelné monitorovana virova naloz EBV v periferni krvi.
Je zajimavé, Ze u pacientd s pozdni PTLD nepredchéazel diagnéze vzestup ko-
pii EBV v periferni krvi ani v pfipadé pacientd s EBV pozitivnim onemocnénim.
U tfi pacient0 ovSem doslo pfi diagndze PTLD ke vzestupu alespon jedné tii-
dy imunoglobulind.

Zaveér: DUlezitou roli v patogenezi zejména casnych PTLD hraje EBV. Diky pra-
videlné monitoraci EBV naloZe v periferni krvi s moznosti ¢asného terapeutic-
kého zasahu u rizikovych pacientd pribyva pozdnich a EBV negativnich PTLD,
coz potvrzuje i nd$ soubor. Zejména u téchto pacientU je nutné identifikovat
nové dopliujici biomarkery. Jednim z nich by mohly byt pravé sérové imuno-
globuliny. Moznosti jejich vyuziti v diagnostice a monitoraci PTLD vSak bude
nutné validovat prospektivné.
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Microbiota diversity in patients with diffuse large B-cell
lymphoma and immune-privileged sites lymphoma
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Ustav Akademie véd Ceské republiky, Praha, Cesko

Background: Microbiota (MB) participates on the host immune system regu-
lation. There is data that MB could be connected with immunotherapy effect
in several cancers e.g. melanoma. It may play important role in the pathogen-
esis or therapy of lymphoma as well. There is however still limited knowledge
about MB diversity in different lymphoma subtypes especially in large B-cell
lymphoma of immune-privileged sites (LBCL-IPS). We present first data of
prospective microbiota project in lymphoma.

Methods: We have analyzed 10 healthy donors (CON, age med. 67) and
55 patients (pts) with lymphoma—31 pts with systemic diffuse large B-cell
lymphoma (DLBCL, age med. 66) and 24 pts with LBCL-IPS (age med. 67).
LBCL-IPS group consists of 18 Primary CNS lymphoma (PCNSL), 5 vitreo-
retinal lymphoma (VRL) and 1 primary testicular lymphoma (PTL). We have
collected fresh fecal samples (gutMB) and buccal swab samples (oralMB) and
processed them for bacterial16S ribosomal RNA gene sequencing by lllumina.
To compare oralMB and gutMB of both lymphoma groups with CON, we used
Shannon diversity index for a-diversity analysis and the Principle Coordinate

Analysis (PCoA) based on weighted UniFrac distance and the Linear discrimi-
nant analysis Effect Size (LEfSe) for the description of B-diversity.

Results: The non-GC subtype was detected in 19 (61%) out of 31
DLBCL pts and in 7 (41%) out of 17 evaluable PCNSL pts. Both DLBCL as well
as LBCL-IPS showed a significantly higher a-diversity (p < 0.005), as well as
a significant shift in B-diversity (p < 0.05) of their oralMB compared to CON.
This shift was associated with an increased relative abundance of microbes
from the order Fusobacteriales and family Lachnospiraceae in DLBCL and
from the order Fusobacteriales and family Prevotellaceae in LBCL-IPS. GutMB
of DLBCL had significantly lower o-diversity (p < 0.05) compared to
CON whereas LBCL-IPS showed only borderline decrease (p = 0.06).
In addition, only gutMB of LBCL-IPS showed significant shift in B-diversity
(p < 0.05) vs. CON. GutMB of DLBCL was associated with increased relative
abundance of pathobionts from genera Escherichia/Shigella, Ruminococcus
gnavus group and Bilophila, and LBCL-IPS microbiota had higher abundance
of genera Akkermansia and Veillonella.

Conclusions: Both lymphoma groups—diffuse large B-cell lymphoma as well
as large B-cell lymphoma of immune-privileged sites—are characterized by
unique microbiota composition. Both the oral and fecal microbiota of lympho-
ma patients differ from those of healthy individuals. The follow-up studies are
focused on microbiota composition and therapy outcome.

The research was funded by: The study is supported by the Cooperation
Program, research area “Oncology and Haematology” and NU20-03-00253
and NU22-03-00370.
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lymphomas with negative flowcytometry

Andrea Mareckova", Veronika Navrkalova?, Michaela Bohunova®,
Viera Hrab¢dkova", Samuel Hricko", Tomas Reigl?, Jakub Porc?,
Andrea Janikova", Jana Kotaskova"

UIHOK, FN Brno, Brno, Cesko

2| ékarska genomika, CEITEC, Brno, Cesko

Introduction

Primary or secondary central nervous system lymphomas (PCNSL, SCNSL)
represent aggressive malignancies with poor prognosis. Their diagnosis is
based on magnetic resonance imaging and brain biopsy or cerebrospinal
fluid (CSF) analysis by cytology or flow cytometry (FC). The biopsy is highly

invasive, with a risk of complications. Cytology and FC have high specificity
but limited sensitivity, showing up to 40% of false negative results. The anal-
ysis of circulating tumor DNA (ctDNA) in plasma and CSF has the potential
to identify the presence of tumor in CNS. The aim of our work was to map
the genomic alterations in ctDNA of CNS lymphoma cases with negative FC
results.

Methods

We analyzed paired samples (plasma and CSF) of 7 PCNSL and 5 SCNSL
patients. Peripheral blood (20ml) and CSF (10ml) were collected in special
tubes with stabilizing agent (CELL-FREE DNA BCT®, Streck). After double
centrifugation, plasma, CSF pellet, and CSF supernatant were obtained. ctD-
NA was extracted using the QlAamp Circulating Nucleic Acids kit (QIAGEN)
and analyzed by custom NGS panel LYNX (PMID: 34082072) together with
DNA from CSF pellets. NGS library was prepared by SureSelectXT HS kit
(Agilent Technologies) and sequenced on NextSeq (lllumina). LYNX panel
enables analysis of various genomic biomarkers in lymphoproliferative disor-
ders — mutations in 67 genes, genome-wide copy number alterations, antigen
receptor rearrangements, and common lymphoma translocations.

Results

Our cohort of 12 patients with CNS lymphoma comprised six men and six
females of median age 66.5 years, diagnosed during 2021-2022 at our clinic.
Genomic aberrations and clonal immunoglobulin rearrangements detected
in ctDNA from plasma and CSF supernatant are summarized in Table 1. At
diagnosis, we detected clonal abnormalities only in CSF of PCNSL, whereas
in SCNSL, plasma was also infiltrated with ctDNA. In relapse or progression
of the systemic disease to SCNSL, ctDNA was detected in CSF, not in plasma.
In all PCNSL cases, we found pathogenic MYD88 L265P mutation (in one pa-
tient, CSF pellet but not supernatant was positive), clonal IG rearrangements,
and in majority of cases complex chromosomal changes. In ctDNA, we also
detected IGH::BCL2 in two SCNSL patients and a BCL6::IGH translocation in
one case.
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Conclusions

Despite the small number of patients in our cohort, we showed that CSF is the
relevant material for the analysis of lymphoma genomic markers in ctDNA,
which seems to be a feasible and reliable approach for identifying lymphoma
CNS infiltration. Importantly, we were able to confirm the CNS involvement
even in samples with negative FC results.

Supported by MH CZ - DRO (FNBr, 65269705), AZV_NU22-08-00227,
MUNI/A/1224/2022, NPO-NUVR LX22NPO5102.
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The interplay between BcR signaling and p53
pathway upon DNA damage in primary CLL cells
Michaela Pe$ova' 2, Jitka Mal&ikova' 2, Sarka Pavlova' 2,
Veronika Mancikova®, Robert Helma' ?, Anna Panovska?,

Yvona Brychtova?, Tomas Arpas?, Michael Doubek™ %3,

Sarka Pospisilova’ 23

"Central European Institute of Technology (CEITEC),

Masaryk University, Brno, Cesko

2Department of Internal Medicine - Hematology and Oncology, University
Hospital Brno and Faculty of Medicine, Masaryk University, Brno, Cesko
¥Department of Medical Genetics and Genomics, University Hospital
Brno and Faculty of Medicine, Masaryk University, Brno, Cesko

Background: In the clinical management of chronic lymphocytic leukemia
(CLL), inhibitors targeting the B-cell receptor (BcR) are considered to act
independently of p53 pathway. However, different frequencies of TP53 gene
defects in CLL subgroups harboring distinct antigen receptors suggested
a potential interplay between BcR signaling and p53. We aimed to study
whether the therapeutical inhibition of BcR signaling may affect this interplay
and whether potential off-target effects of BTK kinase inhibitors affect p53
phosphorylation and function.

Methods: To explore the potential BcR-p53 crosstalk, we performed in-silico
differential expression analysis after BcR activation using publicly available
transcriptomic data (PMID: 33833385). Subsequently, we examined the ef-
fect of BcR signaling inhibitors (ibrutinib, idelalisib) in combination with DNA
damage agents (doxorubicin, fludarabine) on p53 protein level by western
blot analysis in 37 primary CLL cell samples with wild-type TP53 locus. In
addition to monitoring p53 level, we analyzed the p53 phosphorylation pat-
tern by Zn(ll)Phos-Tag method followed by western blots. The transcriptional
activity of p53 was assessed using gPCR focused on the expression of four
p53 targets: BAX, BBC3, CDKN1A, and GADD45A.

Results: In-silico analysis of publicly available data showed that activated BcR
signaling led to significant changes (FDR<0.05; logFC>|2|) in the expression
of 13 out of 116 typical p53 targets. Next, we investigated the effect of BcR
signaling inhibition on the p53 protein stabilized with DNA-damaging drugs in
wt-TP53 primary CLL cells. While idelalisib showed a heterogeneous effect
on the p53 level with either of DNA damaging drugs, ibrutinib combined with
doxorubicin led to a significant and homogeneous decrease in the p53 level
compared to a DNA-damaging drug alone. As the stability of p53 is depen-
dent on its phosphorylation, we further explored whether ibrutinib affects
the p53 phosphorylation pattern, and we found that the p53 phosphorylation
pattern remained unchanged. Next, we used qPCR to evaluate whether de-
creased p53 level affected the expression of p53 target genes (BAX, BBC3,
CDKN1A, and GADD45A). As expected, p53 activation by doxorubicin led to
a significant increase in the expression of four target genes. However, sam-
ples treated with the combination of doxorubicin and ibrutinib showed either
no significant difference in the expression level (CDKN1A, BBC3) or exhibited
a higher expression of p53 target genes (BAX, GADD45A) compared to doxo-
rubicin alone.

Conclusion: We documented the interplay between BcR signaling and the
p53 pathway in primary CLL cells. While BTK inhibition in DNA-damaging con-
ditions led to the reduction of p53 level, the expression of p53 target genes
remained stable. It suggests that p53 target genes were either activated via
compensatory mechanisms involving alternative p53-independent pathways
or that strong activation by upstream signaling cannot be overcome solely by
reducing p53 levels in the presence of persistent DNA damage.

This project was supported by GACR 19-15737S, MUNI/A/1558/2023, RVO
65269705, NPO_NUVR_LX22NP0O5102.
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Unveiling the Spectrum of Genetic Alterations in
Relapsed/Refractory CLL Patients on Targeted
Inhibitors: A Prospective Unicentric Study
Dominika Ecsiova", Pavel Vodarek", Lukas Smolej", Filip Vrbacky",
Katefina Hrochova?, Michaela Rehounkova?, Martin Simkovig"
'4th Department of Internal Medicine — Hematology, University
Hospital and Charles University Faculty of Medicine in Hradec
Kralové, Czech Republic, Hradec Kralové, Cesko

2The Fingerland Department of Pathology, University Hospital

Hradec Kralové, Czech Republic, Hradec Kralové, Cesko
¥Department of Clinical Biochemistry and Diagnostics, University
Hospital and Charles University Faculty of Medicine in Hradec
Kralové, Czech Republic, Hradec Kralové, Cesko

Introduction: Next-generation sequencing (NGS) has been instrumental in
characterizing the genomic landscape of Chronic Lymphocytic Leukemia
(CLL). While a wealth of predictive data has been derived predominantly
from large phase 3 trials, comprehending the practical implications of CLL
mutational landscape continues to present challenges due to the presence of
variants of uncertain significance (VUS) and minor clone presence. Real-world
studies that trace clonal evolution can serve as a bridge to this knowledge
gap, offering insights into the pathology of CLL. Therefore, our goals were to
map genetic mutations, track clonal evolution, specify associated parame-
ters, and uncover their potential associations.

Patients and Methods: This prospecti ve unicentric study included patients
with relapsed or refractory CLL who were initiating treatment with oral kinase
inhibitors between 2019 and 2022 at our hematologic center. CLL cells were
isolated using the RosetteSep method.

Following cell separation, DNA samples were analyzed using a custom
capture-based panel (SureSelect XT HS by Agilent) for CLL-associated genes.
This NGS analysis was performed using the lllumina MiSeq platform. Further
sample collection after 12 months of therapy and at disease progression was
planned.

Results: We studied a cohort of 45 CLL patients with a median age of
72 years, 71% male. A significant proportion 76% of patients had unmutated
IGHV, 40% displayed TP53 mutation and/or del17p; del11q was identified
in 33% of patients. Complex karyotype was detected in 11% of cases. The
median follow-up was 22 months. With regard to treatment, 56% received
Brutone tyrosine kinase (BTK) inhibitors, others received Bcl-2 inhibitor vene
toclax (31%) or PI3K inhibitor idelalisib (13%).

Molecular profiling of the 63 samples from 45 patients revealed a broad spec-
trum of gene mutations and variants. The most frequent oncogenic mutations
were observed in the TP53 gene (40% of cases, n=25) and the SF3B1 gene
(37% of cases, n=23). NOTCH1 and ATM mutations were also notable, each
appearing in 19% of instances (n=12 each). Oncogenic variants were identi-
fied also in the following genes: ASXL1, ATM, BCL2, BCOR, BIRC3, BRAF, BTK,
CARD11, DDX41, ETV6, FBXW7, IKZF3, KIT, KRAS, MED12, NFKBIE, NOTCH1,
NRAS, PLCG2, POT1, RPS15, SAMHD1, SF3B1, STAG2, TET2, TP53, TRAF2,
WT1, XPO1, ZRSR2. Upon further analysis, VUS were found in several genes,
including ATM, GATA2, KIT, NOTCH1, RPS15, STAG2, TP53, and ZRSR2.

Clonal evolution was assessed in 16 patients, with genomic changes in 15
(94%). New mutations emerged in 11 patients (69%), with obser ved genes
including XPO1, KRAS, BIRC3, TRAF2, NRAS, BRAF, TP53, RPS15, ATM,
MED12, SF3B1, TET2, BTK, and NOTCH1. Meanwhile, 5 patients (31%) experi-
enced the disappearance of certain mutations, specifically those in NOTCH1,
STAG2, WT1, KIT, KRAS, TP53, IKZF3 and SAMHD1. In one patient, a benign
BCL2 mutation was initially detected and followed an oncogenic variant in the
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same gene in a subsequent sample. Additionally, one patient demonstrated
disease progression associated with the emergence of a BTK mutation.

Conclusion: This interim analysis points to the dynamic and complex nature
of genomic alterations in CLL, with implications for disease progression and
therapeutic responses. Our findings highlight the importance of longitudinal
genomic monitoring to uncover evolving mutational profiles and their clinical
implications.

aSupported by program COOPERATIO (research area ONCO) and RVO MH CZ
(UHHK, 00179906).
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Real-world Effectiveness and Safety of Tixagevimab/
Cilgavimab Lower Dosage Regimen in Pre-

Exposure Prophylaxis in Patients Undergoing
Treatment for Chronic Lymphocytic Leukemia

Martin Simkovi&" 2, Dominika Ecsiova' 2, Pavel Vodarek' ?, Josef Maly?,
Lukas Smolej" 2, Petra Rozsivalova* ¥

4th Department of Internal Medicine — Hematology, University

Hospital Hradec Kralové, Czech Republic, Hradec Kralove, Cesko

2Charles University, Faculty of Medicine in Hradec

Kralové, Czech Republic, Hradec Kralové, Cesko

¥Department of Clinical and Social Pharmacy, Faculty of Pharmacy in Hradec
Krélové, Charles University in Prague, Czech Republic, Hradec Krélové, Cesko
“Department of Clinical Pharmacy, Hospital Pharmacy, University

Hospital Hradec Krdlové, Hradec Kralové, Cesko

Introduction: The global health crisis initiated by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) since 2019 has predominantly affect-
ed vulnerable patient populations, including those with chronic lymphocytic
leukemia (CLL) due to their advanced age, comorbidities and complex im-
mune impairment. Low rates and duration of antibody responses to the
SARS-CoV-2 vaccines have been observed mainly in older patients with
hypogammaglobulinemia treated with anti-CD20 monoclonal antibodies and/
or targeted inhibitors. Consequently, the introduction of a fixed combina-
tion of long-acting monoclonal antibodies, tixagevimab/ (T/C) neutralising
SARS-CoV-2 in pre-exposure prophylactic strategy demonstrated efficacy
prior the emergence of the Omicron variant. Omicron variant pandemic surge
has been associated with a milder course of COVID-19 disease and a decline
in hospitalization and fatality rates in general population; however older im-
munocompromised patients with comorbidities still warrant prophylactic and
early treatment approach.

Objectives: This single-centre retrospective study aimed to examine the
effectiveness and safety of T/C in prevention of SARS-CoV-2 infection mitiga-
tion of severe course of COVID-19. We included all patients with CLL fulfilling
the IWCLL criteria who were undergoing CLL treatment and received T/C at
approved dose 150/150 mg every 6 months at a tertiary hematology centre
in the Czech Republic. Prophylactic administration was offered to all patients
undergoing treatment for CLL. We performed statistical analyses with the
SPSS software (version 25.0). Kaplan—Meier curves were used to evaluate
time to COVID-19.

Results: A total of 81 consecutive patients on active treatment of CLL who
received pre-exposure prophylaxis with T/C from were included in this study.
Fourteen (17%) patients received a follow-updose of T/C 150/150 mg after
six months from initial administration. The median age at T/C administration
was 71 years (range 42-90), and 44 (54%) were men. Regarding prognostic
characteristics, we observed an (IGHV) in 57/78 (73%) patients. Del(17p)
and/or TP53 mutation were detected in 20 (25 %). Full details of baseline
demographic and clinical characteristics are presented in Table 1.

At the median follow-up of 47 weeks, 31 (38%) patients acquired SARS-CoV-2
infection despite T/C prophylactic administration. Fig. 1 depicts the time to
COVID-19 after the first dose of T/C. Notably, in our cohort no patients died
as a result of SARS-CoV-2 infection nor were admitted to the intensive-care
unit; 8 (10%) patients were hospitalized at a standard ward, and 5 (6%)
patients . T/C intramuscular administration was tolerated well. Only 1 (1 %)
patient on ibrutinib reported red skin nodules five days post T/C prophylaxis.
This minor adverse event was successfully managed with topical treatment,
and importantly, it did not reoccur in subsequent T/C administration.

Conclusion: Our data show that T/C 150/150 mg failed to prevent COVID-19
in about a third of patients during CLL treatment. However, most CLL patients
who developed COVID-19 after prophylactic T/C had a mild infection with
a low hospitalization rate.
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Supported by program COOPERATIO (research area ONCO), DMH CZ (UHHK, P29

00179906) and Charles University grant (SVV 260 665.) Cytogeneticky screening pacients
s chronickou lymfocytarni leukémii lééenych
inhibitorem Brutonovy tyrozinkinazy.
Eva Ondrouskova, Terezie Fitzova, Lenka Bryjova, Petra Smuharova,
Anna Panovskd, Michael Doubek, Marie JaroSova
Interni hematologicka a onkologicka klinika, CMBG, FN Brno, Brno, Cesko

ji chronické lymfocytarni leukémie (CLL), jeji progresi a relapsu onemocnéni,
je povazovan abnormalni nardst BCR signalizace, predevsim prostrednictvim
BTK (Bruton tyrosin kinase). Béhem poslednich let se navySuje podil pacien-
10, ktefi jsou léCeni inhibitory BTK. Ibrutinib (IBR) je prvni inhibitor BTK; irever-
zibilné se véze ke kindzové doméné a inhibuje fosforylaci a tim aktivaci BTK.
U 10-20 % pacient0 se v8ak v pribéhu Ié¢by vyvine rezistence k tomuto Iéku.
Dosud publikované analyzy rezistence u nemocnych lé¢enych IBR ukazaly né-
kolik moznych pficin, napf. mutace v genech BTK, PLCy2, TP53, na rezistenci
se ale mohou podilet i chromosomové zmény: delece TRAIL-R, delece TP53,
zisk Casti ramene 2p zahrnujici geny MYCN, ALK, XPO1, zisk ¢asti ramene 8q
zahrnujici gen MYC, nebo delece ¢asti ramene 9p zahrnujici geny SMARCA2,
CDKN2A, pfipadné pfitomnost komplexnich zmén karyotypu.

Sestavili jsme retrospektivni kohortu 71 CLL pacientd lé€enych ibrutinibem.
Z toho 26 pacientU s progresi na IBR (primérna doba od nasazeni IBR do pro-
grese 1064 dni), a 45 pacientU s dobrou Iécebnou odpovédi (prdmérnd doba
[écby 1211 dni). Metodou arrayCGH jsme u pilotni skupiny 10 relabujicich pa-
cient0 identifikovali nej¢astéji postizené chromosomy. Metodou fluorescenéni
in situ hybridizace (FISH) jsme dale na zékladé téchto vysledkd a Udajo z li-
teratury provedli screening numerickych aberaci gend CDKN2A/B, TRAILR1/
TRAILR2, MYC, SEC63 spolecné se standardnim CLL panelem FISH sond
(ATM, TP53, CEP12, 13q).
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U pacientU s rezistenci k IBR jsme v odbérech z doby nasazeni 1é¢by (ve srov-
néni s kontrolni skupinou) vyznamné Castéji (p=0,05) nalezli zisk oblasti 8924
(54 % vs. 33 %), deleci oblasti 17p13 (42 % vs. 13 %) a deleci oblasti 8p23
(31 % vs. 7%). U rezistentnich pacientd byl dale zaznamenan vyznamny na-
r0st nalezu komplexniho karyotypu mezi nasazenim lécby a progresi (54 % vs.
85 %).

NejCastéji byl u rezistentnich pacient0 detekovan zisk oblasti 8q24 (54 % pa-
cientd), u kterého se navic, stejné jako u pacientl s KK, objevuje tenden-
ce ke zkraceni celkového preziti. Zisk oblasti 8q24, resp. genu MYC, se tedy
jevi jako nejvhodné;jsi marker k identifikaci rizikovych pacientU jiz pfi nasaze-
ni 1é¢by.

Podpora projektu: MZ CR - RVO (FNBr, 65269705)
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MUTATIONS OF SF3B1 GENE AND ITS SIGNIFICANCE ON
PATIENTS WITH MYELODYSPASTIC SYNDROMES (MDS)
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nemocnice a 1. LF UK v Praze, Praha 2, Cesko

Background and aims: The splicing factor gene mutations (e.g., SF3B7,
SRSF2, U2AF1, ZRSR2) are found in ~60% MDS patients and lead to the
accumulation of R-loops and associated DNA damage resulting in activation
of the ATR pathway in affected cells. The most commonly mutated gene is

SF3B1. We assessed the frequency and prognostic value of SF3B1 mutations
as well as its association with karyotype and mutations of other genes.

Methods: Bone marrow cells of 243 MDS patients [40% normal karyotype,
21% isolated del(5q), 30% complex karyotype] were investigated using the
combination of cytogenomic methods (G-banding, I-FISH, mFISH/mBAND,
aCGH/SNP) and next-generation sequencing (NGS) with Archer Myeloid
VariantPlex gene panel (Invitae) covering 75 genes associated with myeloid
malignancies.

Results: SF3B71 mutations were detected in 49/243 cases (20%). Based on
cytogenomic findings, patients with SF3B71 mutations were divided into four
groups (SF3B81% SF3B1P, sF3B19€l50 and sF3B1cOMPleX) The SF3B1Y cat-
egory had the most favorable IPSS-M prognostic score, while SF3B7complex
had the worst. In this study, the SF3BT mutations were often associated with
ASXL1, DNMT3A, RUNX1, STAG2 and TET2 mutations.

Conclusions: Identification of splicing factor gene mutations is an important
diagnostic tool for stratification of MDS patients. According to IPSS-M, SF3B1
mutations generally have more favorable prognostic score compared to other
splicing genes (SRSF2 or U2AF1). However, the prognostic significance of
individual variants may differ. NGS contributes to more accurate diagnosis
and may lead to the development of new treatments that can benefit MDS
patients harboring these mutations.

Supported by MH CZ-DRO 006416.5
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Molecular Mechanisms Underlying Abnormal
Activation of T Cells in Idiopathic Aplastic Anemia
and Hypoplastic Myelodysplastic Neoplasms
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fakulta Univerzity Karlovy, Praha, Cesko

Idiopathic aplastic anemia (AA) and hypoplastic myelodysplastic neoplasms
(MDS-h)are severe hematopoietic disorders characterized by pancytopenia
and hypoplasticbone marrow. There is compelling evidence that these
distinct clinical entities share a common pathophysiology based on the
damage of hematopoietic stem and progenitor cells (HSPCs) by cytotoxic
T cells. Expanded T cells overproduce proinflammatory cytokines, resulting
in decreased proliferation and increased apoptosis of HSPCs. To uncover the
molecular mechanisms underlying this abnormal immune response, we used
RNA-Seq for the transcriptome analysis of T cells from patients with idiopath-
ic AA and MDS-h.

CD3+ cells were isolated from peripheral blood of 15 patients with AA or
MDS-h at diagnosis and 6 healthy blood donors. The RNA-Seq library
was constructed by NEBNext Ultra Il Directional RNA Library Prep Kit
and the data were analysed by R software 4.0.2. Functional annotation of

differently expressed genes was performed using DAVID database and Gene
Set Enrichment Analysis (GSEA).

Principal component analysis-based clustering of RNA-Seq data defined the
three major components for AA and MDS-h patients, and healthy individuals
(Fig. TA). As expected, the control samples formed a distinct group, meanwhile
patient samples partially clustered together. The same results were obtained
using unsupervised hierarchical clustering. The differential expression anal-
ysis (DEA) identified 256 significantly upregulated and 96 downregulated
genes (llogFCI>1, FDR<0.05) in patients compared to controls. Notably, the
DEA detected many long noncoding RNAs(IncRNAs) including upregulated
INcRNAs associated with immunological disturbances (e.g. CDC42-IT1, and
NEAT1), and oncogenesis (e.g. ACAP2-IT1, and FAM238A). Particularly,
NEAT1 positively regulates differentiation of CD4+ T cells into Th17 cells
through STAT3 protein. Autoreactive T cells may be further stimulated by
increased expression of ST00A8/A9 detected in the patient cells.

Gene Ontology (GO) analysis annotated the upregulated genes in AA/MDS-h
to biological processes associated with oxygen transport, B cell receptor sig-
naling pathway, innate immune response, positive regulation of inflammatory
response, and apoptotic process, etc. (adjusted p<0.05) (Fig. 1B). The down-
regulated genes were significantly enriched in processes related to adaptive
immune response, cell surface receptor signaling pathway, mitochondrial ATP
synthesis coupled proton transport,etc. (adjusted p<0.05 ) (Fig.1B). B cell
receptor signaling pathway was enriched by upregulated genes such as
BANK1, MEF2C, and SYK whose deregulation is associated with autoimmune
disorders. Herein, the activation of apoptosis is likely driven via AP-1 positive
modulators that showed increased expressions in the patients. These mod-
ulators are essential for T cell activation and regulatory T cell differentiation.

Pathway enrichment analysis determined the following signaling path-
ways (adjusted p<0.05): B cell receptor signaling pathway, osteoclast
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differentiation, oxidative phosphorylation, chemical carcinogenesis - reactive
oxygen species, and cytokine-cytokine receptor interaction.

The GSEA using the Hallmark gene sets showed that DNA Repair and
Oxidative Phosphorylation were significantly negatively correlated with
patient phenotype (Fig.1C). Both GSEA and pathway analysis revealed that
oxidative phosphorylation was supressed in patient-derived T cells. This is
consistent with previous metabolic findings demonstrating that a transition
from oxidative phosphorylation to glycolysis is a sign of T cell activation and it
is critical for support of rapid cell growth.

In conclusion, our study suggests the possible mechanisms of aberrant
T cellular-immunity in idiopathic AA and MDS-h. Consistent with abnormal
biological features of T cells, a large number of deregulated genes in the pa-
tients was involved in immune and inflammatory responses. Furthermore, our
analyses revealed novel pathways, such as oxidative phosphorylation, as well
as candidates (TLR2, and CDC42-IT1) for functional studies. The deregulation
of multiple IncRNAs in the patients indicates their implication in the molecular
pathogenesis and thus their roles in bone marrow failure need to be explored.

P32

THE KEAP1-NRF2 REDOX PATHWAY IS OF CENTRAL
IMPORTANCE DURING 5-AZACYTIDINE THERAPY AND
THE DEVELOPMENT OF RESISTANCE VIA A SPECIFIC
SET OF PROTEIN OXIDATIVE MODIFICATIONS

Kristyna Pimkov4, L‘ubomir Minafik, Juraj Kokavec, Tomas Stopka

1. LF BIOCEV, Vestec, Cesko

Background

Hypomethylation therapy with 5-azacytidine (AZA) represents the treatment
of choice for patients with high-risk myelodysplastic syndrome (MDS) and
acute myeloid leukemia (AML) with dysplasia unsuitable for transplantation

and also represents consolidation in AML with oral AZA. AZA inhibits tumor
cell proliferation and induces cell death through inhibition of DNA methyla-
tion. While AZA often leads to a hematologic response under well-tolerated
therapy, the main concern is the emergence of resistance leading to loss of
response. In this work, we reveal the relationship between AZA resistance
and cellular oxidation/reduction (redox) homeostasis. We previously noted
that AZA regulates cell death/survival pathways through modulation of redox
homeostasis and oxidative modification of proteins and activates key factors
of the redox signaling pathway involving Kelch like associated protein 1
(KEAP1) and nuclear factor erythroid 2-related factor 2 (NRF2).

Aims

Our aim was to identify the AZA-specific oxidized protein cysteines that
would be related to AZA resistance and to investigate how specifically the
KEAP1-NRF2 pathway is involved in this process.

Methods

To identify AZA-associated key oxidative modifications of protein cysteine res-
idues we used a mass spectrometry-based quantitative proteomic approach
and corroborated these data with functional and transcriptomic analyses. The
study was performed on MDS/AML clones of the OCI-M2 cell line that were
prepared using AZA selection (AZA-R). Total cellular redox state and glutathi-
one (GSH) levels were measured by flow cytometry.

Results

AZA resistance is marked by a significantly higher oxidation state and higher
GSH compared to the parental state. Thus, AZA resistant cells are less sensi-
tive to oxidizing agents such as diamide. While in parental cells AZA has the
ability to rapidly increase the oxidative state of the cells, this does not occur
in AZA-R. Upon GSH depletion, we achieve a significant increase in sensitivity
to AZA. We next performed a proteomic analysis to identify specific protein
targets of AZA mediated oxidation and found a redox change of proteins
involved in biological processes such as metabolism and cell survival/death
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pathways. Among proteins with the significantly altered redox state was
the Sequestosome-1 (SQSTM1)-KEAP1-NRF2 antioxidant pathway. NRF2 is
a transcription factor that responds to redox stress by inducing transcription
of antioxidant enzymes. However, in contrast to the parental cells AZA does
not stimulate the NRF2 downstream target program in AZA-R cells. Therefore,
we inhibited KEAP1, which acts as a ubiquitin ligase for NRF2, and this treat-
ment led to a change in the redox balance in AZA-R cells and restoration
of sensitivity to AZA. To validate the identified mechanism under in vivo
conditions, we transplanted AZA-R cells into immunodeficient CDX mice and
used different KEAP1 inhibitors to demonstrate prolonged event-free survival
and overall survival of MDS/AML mice after AZA treatment. Next, we studied
the KEAP1-NRF2 pathway and, in particular, the redox modifications identified
in model systems in myeloblasts from MDS/AML patients. Despite heteroge-
neous results, we found encouraging agreements with in vitro systems that
are subject to validation.

Conclusions

We revealed that the mechanism of AZA resistance involves redox reset
and modulation of the KEAP1-NRF2 cellular antioxidant response pathway.
Complete sensitization of AZA-resistant cells represents a previously uncon-
sidered and tempting way to enhance the efficacy of AZA therapy. This opens
the way for further studies to modulate the KEAP1-NRF2 pathway to block
AZA resistance in patients.
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DIFFERENT MUTATIONS IN SF3B1 GENE HAVE
SPECIFIC TRANSCRIPTOMIC CHARACTERISICS

IN MYELODYSPLASTIC NEOPLASMS
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Monika Kaisrlikova", Zuzana Lenertova", David Kundrat",

Zdenék Krejcik", Jitka Veseld", Jaroslav Cermak", Anna Jonasova®,
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2Pff UK, Praha, Cesko
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Myelodysplastic neoplasms (MDS) are hematopoietic stem cell (HSC) disor-
ders characterized by ineffective hematopoiesis, peripheral cytopenia, and
increased tendency to leukemic transformation. Somatic mutations in spli-
ceosome machinery occur in approx. 50 % of MDS patients. Among these, up
to 30 % of MDS patients carry a mutation in SF3B1. According to the 2022
classification system, MDS-SF3B1 is now considered as separate MDS sub-
type. Mutated SF3B1 perturbs mitochondrial function, resulting in apoptosis
and ineffective erythropoiesis. The most common mutation of SF3B1, K700E,
accounts for 50 % of the variants, with additional codons (such as 666 and
662) acting as hotspot sites. Different mutations seem to be associated with
distinct clinicopathological features. However, the prognostic implication of
different SF3B1 mutations in MDS remains controversial and needs further
clarification. This study investigated differences in clinical and molecular fea-
tures of MDS-SF3B1 with different types of SF3B1 mutations.

To investigate a direct impact of different point mutations in SF3B1, the
study was based on four isogenic NALM6 cell lines, the wildtype (wt) and
three cell lines, each with different SF3B1 mutation (CRISPR/Cas9-edited
K700E, K666N, and H662Q). To understand phenotypic manifestations of
the mutations in the disease, we also analyzed clinical and transcriptional
characteristics of 146 lower-risk MDS patients. Using RNA-seq in the cell

lines and CD34+ BM patient cells (17 patients with no mutation, 11 patients
with K700E SF3B1 mutation, 5 patients with K666N/E SF3B1 mutation), we
investigated effects of different SF3B1 mutations on RNA splicing events and
gene expression levels.

Initially, outcome analysis confirmed the previously described observation
that patients with a SF3B1 mutation have favorable outcomes compared to
those with other splicing factor mutations. Further, the analysis showed that
specific mutations in SF3B1 tend to lead to different prognoses; patients with
K700E had longer survival compared to those with other SF3B1 mutations
(mean progression-free survival was 64.8 vs. 29.1 months).

Analysis of RNA splicing in NALM6 showed that KE66N and H662Q muta-
tions share similar characteristics whereas K700E mutation is more similar
to wt-cells. Most significant changes were found in retained introns (RI);
increased RI inclusion levels were detected in K666N/H662Q cells compared
to K700E/wt cells. In patients, Rl events were also strongly increased in
K666N/E compared to K700E samples (Fig. 1). A significant overlap was
identified between cell line and patient data; out of 173 genes with higher RI
inclusion level in KB66N-NALMS6 cells, 77 genes had higher RI inclusion also
in patients. Interestingly, 12 out of these 77 genes were related to mitochon-
drial functions (e.g., CREBZF, DDX1, MRPL23, MUTYH, and RAF1).

RNA-seq data further showed significant alternations in gene expression
levels in the four isogenic cell lines and also in patient samples with different
mutations. Surprisingly, a more pronounced difference was detected in gene
expression between patients with different SF3B1 mutations than between
patients with no mutation and with any SF3B1 mutation (irrespective of its
type), suggesting that specific SF3B1 mutations result in different pheno-
types. Pathway analyses showed that deregulated genes in samples with
K700E vs. other hotspot mutations were significantly enriched in electron
transport, cell cycle, proliferation, quiescence, and HSC differentiation.
Importantly, expression of multiple mitochondria-related genes was altered
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between K700E and K666N/H662Q NALMS cells (334 genes, FDR < 0.01; Fig.
2), indicating different metabolic characteristics of the cells with non-K700E
mutations. For example, several subunits of mitochondrial respiratory com-
plexes | and IV were upregulated in K700E cells, pointing to differences in
energetic metabolism.

Altogether, our data support the hypothesis that only K700E mutation of
SF3B1 may have a positive prognostic value and that other SF3B1 mutations
may influence cells differently, specifically affecting their mitochondrial
functions. Based on our results, we conclude that prognostic implication of
different SF3B1 mutations in MDS will need additional refinements in future.

Supported by AZV CR (NU20-03-00412), GA CR (20-19162S), and MH
CZ-DRO (00023736).
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Accelerated Progression in Lower-Risk
Myelodysplastic Neoplasms: Attenuated Cell
Cycle, DNA Damage Response, and Augmented
Oncogenic Transcriptome Signatures
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“lInstitute of Molecular and Translational Medicine, Faculty of
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9First Department of Medicine, First Faculty of Medicine, Charles
University and General University Hospital, Prague, Cesko

Nnstitute of Clinical and Experimental Hematology, First

Faculty of Medicine, Charles University, Prague, Cesko

Patients with myelodysplastic neoplasms (MDS) face the risk of trans-
formation to acute myeloid leukemia (AML). Although prognostic scoring
systems exist for risk stratification and treatment decisions in MDS patients
(Garcia-Manero G. Am J Hematol. 2023;98(8):1307-1325), disease manage-
ment remains challenging due to the heterogeneity of clinical courses and
long-term outcomes. The natural history of patients with lower-risk MDS
(LR-MDS) is very heterogeneous and some LR-MDS patients experience rapid
progression despite a generally favorable prognosis.

The aim of our study was to uncover the molecular mechanisms underlying
accelerated progression in hematopoietic stem/progenitor cells of patients
with LR-MDS regardless of driver mutations. We focused on the transcriptome

of bone marrow (BM) CD34* cells from diagnostic samples using RNA-seq
and used various bioinformatic pipelines to examine differentially expressed
protein-coding genes and IncRNAs as well as differential alternative splicing
events.

RNA-seq dataset of CD34* ribodepleted RNA samples from 53 LR-MDS
patients without accelerated progression (stMDS) and 8 who progressed
within 20 months (prMDS) showed 845 differentially expressed genes
(llogFCI>1, FDR<0.01) between these groups. CD34* cells of prMDS exhibited
a transcriptional pattern of quiescent-like cell state with overall decreased
metabolism signatures and significantly reduced lineage differentiation com-
pared to stMDS CD34* cells. Gene set enrichment analysis (GSEA) showed
that cell cycle- and cell cycle checkpoint- associated genes and activation of
ATR in response to replication stress were all significantly under-represented
in prMDS CD34* BM (Fig. 1A). Cellular pathways from GO Biological Processes
associated with cellular responses to stress and DNA damage responses
(DDR) were downregulated in prMDS compared to stMDS. The only GO terms
that were significantly upregulated in prMDS were processes related to
cell-matrix adhesion or cell-cell adhesion. Indeed, a key transcription factor
controlling changes in cell-cell adhesion, ZEB1, was significantly overex-
pressed in prMDS BM CD34* cells, whereas E-cadherin expression (CDHT)
was decreased; the expression levels of CDH1 and ZEB1 showed a significant
moderate negative correlation (Fig. 1B).

Additionally, prMDS samples exhibited high levels of aberrant splicing and
global IncRNA expression. Analysis of aberrant transcripts and deregulated
INcRNAs and their targets suggested that these mechanisms potentially
contribute to the attenuation of DDR pathways in prMDS. Given that the down-
regulation of DDR gene expression was the major feature distinguishing the
prMDS CD34* cell transcriptome from the stMDS CD34* cell transcriptome in
our cohort, we selected - from transcriptional profile of the top 50 downregu-
lated genes in GSEA - a prognostic DDR-associated gene signature consisting
of 19 genes. Using regularized Cox regression analysis of the expression
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profile of 19 DDR-associated genes, the probability of a progression-free
disease was calculated in our cohort. High DDR gene expressors had a sig-
nificantly higher probability of progression-free disease (p < 0.001) compared
to low DDR gene expressors (Fig. 2A).

Among the top 50 upregulated genes in the prMDS vs. stMDS samples,
ranked by GSEA, overexpression of previously identified markers of leuke-
mic progression and/or poor MDS/AML survival (SPNS2, MN1, DOCK1, and
others) was demonstrated. Interestingly, overexpression of NEK3, a gene not
previously associated with MDS/AML progression, showed predictive power
for accelerated progression in LR-MDS with the best significance of curve
separation among the genes tested (Fig. 2B). Furthermore, NEK3 expression
was an independent prognostic factor (p<0.001) for progression-free dis-
ease in a multivariate analysis of important clinical and genetic factors. To
conclude, our data suggest that DDR gene expression signature and NEK3
expression appears to be a significant predictor of LR-MDS progression and
may be applicable at the time of diagnosis for the prognostic stratification of
patients with LR-MDS, regardless of their mutational status.

Supported by AZV (NU21-03-00565) and (NU23-03-00401); MH CZ-DRO
(UHKT, 00023736); Program EXCELES, ID Project No. LX22NP0O5102, and UP
Young Researcher Grant Competition, ID Project JG_2023_016.
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The role of clonal hematopoiesis variants

in the development of myeloid neoplasms

post cytotoxic therapy — case series

Michaela Bohunova", Andrea Mareckova", Lenka Bryjova®,

lvana JeZi8kova", Adam Folta", Sarka Pavlova" 2, lvona Blahakova' 2,
Robert Helma'- 2, Jakub Hynst?, Markéta Bednafikova?®,

Barbora Weinbergerova?®, Libor Cervinek®, Michael Doubek? ),
Sarka Pospisilova® 2, Jana Kotaskova' ?

"Center of Molecular Biology and Genetics, Department of Internal
Medicine, Hematology and Oncology, University Hospital Brno

and Faculty of Medicine, Masaryk University, Brno, Cesko

2Central European Institute of Technology, Masaryk University, Brno, Cesko
¥Department of Internal Medicine, Hematology and Oncology, University
Hospital Brno and Faculty of Medicine, Masaryk University, Brno, Cesko

Background: Myeloid neoplasms post cytotoxic therapy (MN-pCT) comprise
MDS, MDS/MPN and AML arising after the exposure to cytotoxic therapy
(CT), usually for other malignant disease. The incidence of this condition
with very poor prognosis and short overall survival is rising, thus a question
about early identification of patients at increased risk of developing MN-pCT
has emerged. Originally, it was thought that CT damages DNA and causes
changes resulting in MN-pCT, but currently this does not seem like the major
pathway leading to it. Recent studies show that CT might promote selection
and expansion of clonal populations already present at the time of treatment,
which, in cooperation with other genomic changes, may give rise to MN-pCT
later. The presence of clonal populations in peripheral blood (PB) or bone
marrow (BM) in the absence of hematological disease is known as clonal
hematopoiesis (CH). In the future, its screening prior to administration of CT
might help to identify patients at risk of developing MN-pCT and modify their
treatment accordingly.

Aims: We retrospectively analyzed gene variants in the samples of patients
with confirmed MN-pCT, both in material sampled prior to administration of
CT and in MN-pCT phase to define further the role of CH variants in the de-
velopment of MN-pCT.

Methods: Gene variants were analyzed by NGS gene panel Archer VariantPlex®
Core Myeloid Kit (ArcherDX, 37 genes) in the samples of 3 patients with mor-
phologically confirmed MN-pCT, specifically in 3 BM samples from MN-pCT
phase and 3 paired PB samples taken before administration of CT.

Results: Two female patients with tMDS and one male patient with tAML in-
cluded in this work were originally diagnosed with breast cancer + peritoneal
carcinoma (patient 1), breast cancer (patient 2) and non-Hodgkin lymphoma
(patient 3), respectively. Time from CT administration to MN-pCT diagnosis
was 29, 98 and 10 months, respectively. Patient 1 died of MN-pCT, patients
2 and 3 are still alive. In the PB samples collected prior to CT administration
we identified variants in genes TP53 (patient 1, variant allele frequency (VAF)
0,21 %), ASXL1, BRAF (patient 2, VAF 19 %), and DNMT3A, IDH2, NRAS
(patient 3, VAF 2-4 %). Majority of these variants expanded in MN-pCT phase
(patient 1 — TP53 variant 48 % VAF, patient 2 — ASXL1 variant 34 % VAF, pa-
tient 3 — all variants 47-95 % VAF) with the simultaneous accumulation of
new aberrations (patient 2 - U2AF1 variant 30 % VAF).

Summary - Conclusion: CH variants play an important role in the develop-
ment of MN-pCT, as CT promotes selection and transformation of preexisting
clonal populations in BM. We showed on confirmed MN-pCT cases that CH
variants are present already before CT administration and, because of their
domination at MN-pCT phase, they seem to significantly contribute to the
complex process of MN-pCT development. Our findings might pave the way
for screening of CH variants in patients with primary cancer to navigate treat-
ment decisions.
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SINGLE-CENTER EXPERIENCE WITH LUSPATERCEPT
THERAPY IN LOW-RISK MYELODYSPLASTIC SYNDROME
(LR-MDS) PATIENTS WITH TRANSFUSION DEPENDENCE
REFRACTORY TO ERYTHROPOIETIN THERAPY
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Background. Luspatercept represents further improvement of anemia therapy
in LR-MDS. Luspatercept showed high activity in the phase 3 trial (MEDALIST)
with transfusion independence (TI) in about 40 % of patients.

Methods: From 1/2021 to 12/2022, 34 patients (median age 77, M/F 20/14,
WHO 2016: MDS-RS-MLD 24, RARS-T 7, CMML-0 2, 5g- + RS 1, IPSS-R: very
low + low 25, intermediate 9, IPSS-M (29 pts): very low + low16, moderate low
8, moderate high1, high + very high 4) were treated with luspatercept. Median
follow-up was 9,2 months (range 1-42). Median of cycles was 10 (2-27).
Transfusion dependency (TD) before luspatercept ranged from 2 transfusion
units/8 to 12/8 weeks. SF3B1 mutation was positive in 29 patients.

Results: Response was evaluated in 33 patients shows: 17 (51 %) reached
Tl (>12weekes), 6 (18 %) had reduction in transfusion need (HI, IWG criteria
2006). There were differences in response according to transfusion burden.
Significant more responders belonged to lower IPSS-R, IPSS-M categories. In
17 patients, we added ESA (+ prednisone), with improvement of response in
12 (37%) cases with 9TI. Patients with lower initial baseline EPO level were
better responders. Four patients died (2-disease progression, 2 for comorbid-
ity). There were no adverse effects >grade |II.

Conclusion: We observed better responses in patients bearing single mu-
tation in SF3B1, in lower IPSS-R and IPSS-M risk categories, patients with
lower TD and lower initial baseline EPO levels. The higher response rate is
influenced by the combination with ESA and rapid dose escalation.

Supported by:UNCE/MED/016, DRO-64-165
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SALVAGE VENETOCLAX COMBINATION THERAPY
IN PATIENTS WITH AML TRANSFORMATION AFTER
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MDS - SINGLE-CENTER EXPERIENCE.
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Background And Aims

Venetoclax in combination with azacitidine (VEN+AZA) showed efficacy and
prolonged overall survival (OS) in patients with newly diagnosed de novo
acute myeloid leukemia (AML) ineligible for intensive treatment. The prog-
nosis of patients with high-risk myelodysplastic syndrome (HR-MDS) that are
progressing on AZA therapy into secondary AML remains dismal.
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Methods

Our cohort consists of 19 patients (men, N=10; women, N=9) diagnosed with
secondary AML after failure of AZA therapy at the time of initiation of salvage
VEN+AZA combination. The median age was 73 years. The median number
of AZA cycles administered before AML transformation was 8.5 with achiev-
ing ORR 37%. A panel of genes frequently mutated in myeloid neoplasia was
used for mutation screening.

Results

VEN+AZA was administered in the 5-2-2 regimen in standard dosage of AZA.
The mean total dose of VEN was 2200 mg per cycle, which is lower compared
to the standard dose for de novo AML patients due to myelotoxicity. In the
group of patients with AML transformation, we observed an ORR of 68%
(CR=37%, CRi=16%, PR=16%) with a median OS 14.7 months. In the com-
parison with the group of patients with de novo AML (N=13), we observed
an ORR of 70% (CR=38%, PR=32%) with a median OS 11.9 months. In the
comparison with the historic cohort of patients with AML transformation on
AZA led VEN+AZA salvage combination to prolonged OS (p<0.001).

Conclusions
VEN+AZA is an effective therapy for patients with transformed AML on es-
tablished AZA therapy. The failure of VEN+AZA remains unclear and requires
further study.
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Patients with minor and Major BCR::ABL1 Fusion

Jan Zuna' ?, Lenka Hovorkova' 2, Lucie Winkowska' 2,

Justina Krotka™ 2, Manuela Krumbholz®, Claus Meyer?,

Rosemary Sutton®, Michelle Henderson®, Emmanuelle Clappier®,
Sabina Chiaretti”, Lucie Sramkova?, Jan Stary?, Adela Benesova?®,
Katerina Machova Polakova®, Rolf Marschalek®, Markus Metzler?®,
Giovanni Cazzaniga®, Gunnar Cario'®, Jan Trka" ?, Marketa Zaliova' ?
CLIP, Prague, Cesko

2Department of Pediatric Hematology and Oncology, Second Faculty of
Medicine, Charles University/University Hospital Motol, Prague, Cesko

9 Pediatric Oncology and Hematology, Department of Pediatrics and
Adolescent Medicine, University Hospital, Erlangen, Némecko

YlInstitute of Pharmaceutical Biology/Diagnostic Center of Acute

Leukemia, Goethe- University, Frankfurt, Némecko

S)Children’s Cancer Institute, Randwick, Australie

8 Hopital Saint-Louis, APHP, Paris, Francie

Division of Hematology, Department of Translational and Precision
Medicine,, Sapienza University of Rome, Rome, Itélie

8Institute of Hematology and Blood Transfusion, Prague, Cesko

9Clinica Pediatrica, Univ. Milano Bicocca Ospedale San Gerardo, Monza, Italie
"9Department of Pediatrics, University Hospital Schleswig-Holstein, Kiel, Némecko

The BCR::ABL1 fusion gene is a hallmark of chronic myeloid leukemia
(CML) but is also found in patients with acute lymphoblastic leukemia
(ALL). There are two main breakpoint clusters in BCR — “minor” (between
exons 1-2, resulting in p190 fusion protein, prevalent in ALL and scarce
in CML) and “Major” (between exons 13-15, resulting in p210 protein).
On the ABL1 side, the breakpoints are mostly localized between exons
1-3. Due to large intronic areas where the breakpoints occur, only a few
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papers have been published focusing on the structure of BCR::ABL1 fu-
sions. Moreover, with a single exception, these studies included only the
Major-BCR::ABL1 patients. Here, we focused on the analysis of BCR::ABL1
breakpoints involving CML and ALL, children and adults, and Major and minor
forms of fusion. To our knowledge, we present data on the largest cohort of
patients with BCR::ABL1 fusion identified at the DNA level described to date.
Genomic breakpoints were found in 884 patients with BCR::ABL1+
ALL (n=463) and CML (n=421) by multiplex long distance PCR/Sanger
sequencing or by NGS Custom Target Enrichment. The RSS data-
base, MEME software and RepeatMasker were used to search RSS,
specific motifs known for mediation of DNA breaks (59 motifs) and
interspersed and other types of repeats within particular DNA areas.
The uniformity test performed on breakpoint distribution within the
minor (n=356) and Major (n=528) BCR areas revealed a non-random
pattern (p=2.34e-21 and p=2.56e-10, respectively) with breakpoints
accumulated in the second halves of the intron 1 (minor BCR) and intron
13 (Major BCR). Within the ABL1 area, breakpoint sites were distribut-
ed more randomly (p=9.28e-03); however, the breakpoint distribution
within the ABL1 differed significantly between patients with CML and ALL
(p=7.43e-05; see Figure) with higher accumulation of breakpoints near
the 5’ end of the ABL1 intron 1 in CML and near the 3’ end of the intron
1 in ALL. The difference was not driven by the type of fusion (minor vs.
Major BCR) as it was still visible even if only Major BCR::ABL1+ patients
were analyzed (414 CML and 108 ALL; p=2.28e-03). Comparison between
various groups of patients (females vs. males; adults vs. children; various
age groups; minor vs. Major BCR fusion [in ALL patients]), did not reveal
a significantly distinct breakpoint distribution in any BCR or ABL1 area.
Analysis of genomic breakpoints showed that fusions are mostly formed in loci
with short homologies (49%; 1-71bp, median=2bp), by blunt end junctions
(36%) or by a junction with insertion of random nucleotides (13%; 1-42bp,
median=3bp) strongly suggesting NHEJ mechanism of double-strand break
repair in vast majority of cases. In 313 patients we compared BCR::ABL1
and the reciprocal ABL1::BCR fusion. Vast majority of the BCR::ABL1 and

ABL1::BCR breakpoints (81% and 79% on BCR and ABL1 area, respectively)
were located within £100bp window, showing almost precise reciprocal trans-
location, with negligible losses/gains of DNA resulting from the fusion. Analysis
of the association of breakpoints with DNA motifs and chromatin structure
did not reveal any significant association with the localization of breakpoints.
In conclusion, we show different breakpoint distribution in ABL1 between
CML and BCR::ABL1+ ALL. The double-strand breaks are repaired by NHEJ;
however, we have not found any DNA or epigenetic motif, which might be
responsible for the breakpoints. Our data suggest that the differences in
breakpoint distribution are due to different chromatin accessibility and/or
different relative positions of the BCR and ABL1 genes throughout the cell
development, reflecting the origin of CML in earlier stages of hematopoiesis
compared to ALL.
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L-ASPARAGINASE BY-PRODUCT GLUTAMATE
IMPEDES THE EFFECT OF CHEMOTHERAPY BY
AUGMENTING GLUTATHIONE BIOSYNTHESIS

Katefina Hlozkova", Maryna Vasylkivska", Matus$ Kolarik",

Natividad Alquézar-Artieda", Martina Zwyrtkova", Eliska PotGckova",
Markéta Zaliova", Jan Trka", Daniel Tennant?, Julia Starkova"
YCLIP-Childhood Leukaemia Investigation Prague, 2. LF UK, Praha 5, Cesko
2Institute of Metabolism and Systems Research, University

of Birmingham, Birmingham, Spojené kralovstvi

The treatment management of ALL has encountered its limits, with no sub-
stantial advancements in recent years. Moreover, patients show resistance to
standard treatment without a recognisable cause. L-asparaginase (ASNase)
is one of the crucial components of acute lymphoblastic leukemia (ALL) ther-
apy. ASNase transforms asparagine (Asn) and glutamine (GIn) to aspartate
(Asp) and glutamate (Glu), respectively. High Asp and Glu extracellular con-
centrations are considered to be a by-product of ASNase treatment without
any known consequences. However, our results show that even though TCA
cycle is diminished after ASNase treatment, leukemic cells are able to main-
tain intracellular Asp and Glu levels. We evaluated the role of Asp and Glu in
the resistance mechanism of leukemic cells to ASNase.

Using stable isotope tracing with U*C-Asp and U'3C-Glu we discovered that
leukemia cell lines were able to import Asp and Glu from the culture media.
Noteworthy, leukemia cell lines and also primary leukemia cells expressed
the genes coding for Asp/Glu transporters. Moreover, primary leukemia cells
were able to import Glu from the media.

Next, we discovered that high Glu doses, but not high Asp doses, helped leu-
kemia cells to survive in Asn-/GIn-depleted conditions. Furthermore, in high
Glu conditions, using flow cytometry, we detected elevated intracellular ROS
compared to Asn-/GIn-depleted media. Since GSH is the main antioxidant

molecule in the cells and Glu is one of its three amino acids, we pursued the
idea that cells under Asn-/GIn-depleted conditions used Glu to synthesize
GSH and by that overcome the nutrient stress. Indeed, we discovered that
leukemia cells used imported Glu to biosynthesize GSH. Together with the
fact that imported Glu also fueled TCA cycle, GSH biosynthesis probably par-
tially rescued the cells from oxidative stress caused by respiration. Treatment
with BSO, GSH synthesis inhibitor, elevated intracellular ROS levels in high
Glu conditions compared to media without Glu, indicated that de novo GSH
biosynthesis will be crucial for the survival of cells in specific conditions.

Overall, this is the first study describing the transport of Glu into leukemic
cells, their survival advantage after ASNase treatment and, hence, a novel
mechanism of leukemia cell resistance to ASNase.

Supported by NU20J-03-00032, NU22-07-00087 and Programme EXCELES,
ID Project No. LX22NP0O5102.
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ULTIMATE CLARIFICATION OF THE RELATIONSHIP
BETWEEN ASPARAGINE SYNTHETASE ACTIVITY AND
SENSITIVITY OF LEUKEMIA TO L-ASPARAGINASE

Katefina Hlozkova", Ivana Hefmanova", Maryna Vasylkivska",

Lucie Safrhansova", Natividad Alquézar-Artieda”, Karolina Janouskova®,
Jan Trka", Daniel Tennant?, Julia Starkova"

CLIP-Childhood Leukaemia Investigation Prague, 2. LF UK, Praha 5, Cesko
2Institute of Metabolism and Systems Research, University

of Birmingham, Birmingham, Spojené kralovstvi

Backround: L-asparaginase (ASNase) is one of the crucial drugs used in
treatment of childhood acute lymphoblastic leukemia (ALL). ASNase ad-
ministration in vivo depletes circulating Asn. Leukemia cells are sensitive
to ASNase because they have lower asparagine synthetase (ASNS) level
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compared to healthy cells. However, correlations of ASNS gene expression or
enzyme production with sensitivity of leukemia to ASNase are inconsistent.

Aims: The main aim is to evaluate the role of ASNS enzymatic activity in
predicting sensitivity of ALL cells to ASNase (Asn-depletion) and finally clarify
this association.

Methods: We employed stable isotope tracing to study the activity of ASNS.
Sensitivity of cells to Asn-depletion and chloroquine (CQ) was measured us-
ing MTS assay. Protein levels were detected using western blot (WB).

Results: We measured the activity of ASNS together with ASNS protein levels
in ALL cell lines. Six of them had ASNS detectable on WB (ASNS-plus). When
Asn was limited in the media, ASNS-plus cells were able to synthesize Asn
whereas ASNS-null cells were not.

Then, we measured the sensitivity of all studied cell lines to Asn-depletion. In
B-ALL, all ASNS-plus cell lines were less sensitive to Asn-depletion compared
to ASNS-null cell line. Interestingly, in T-ALL, ASNS-plus cell lines together
with one ASNS-null cell line (ALL-SIL) were less sensitive to Asn-depletion
compared to the second ASNS null cell line (DND-41). Since autophagy could
provide Asn when it is limited in the media, we looked into autophagy activity.
ALL-SIL cells were more sensitive to autophagy inhibitor CQ and also had
higher autophagic flux compared to DND-41 cells. In accordance with that,
we detected higher mTOR activity in DND-41 than in ALL-SIL cells.

Summary: Altogether, our study for the first time determined ASNS activity in
leukemia cells under different nutrient availability. Importantly, ASNS activity
correlates with ASNS protein levels in Asn-deplete conditions. In general,
ASNS-plus cells are less sensitive to Asn-depletion than ASNS-null cells.
However, the second mentioned could overcome ASNase treatment by high
autophagy state and therefore bias the correlation between ASNS protein
level and sensitivity to ASNase.

Supported by NU20J-03-00032 and NU22-07-00087.
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Alterace IKZF1 maji negativni vliv na dosazeni

c¢asné molekularni odpovédi a celkové preziti

u dospélych pacienty s BCP-ALL lé¢enych

podle protokolu GMALL 07/2003

VAclava Polivkova", Stépan Hrabovsky?, Zuzana Vrzalova? ©, Ji¥i Stika® 9,
Jan M. Horacek* ®, Pavla Pecherkova'" ", Hana Halamovéa? 9, Jan Zuna>",
Jan Trka® ", Eva Fronkovas ), Markéta Zaliova® ¥, Michael Doubek? ",
Katefina Machova Polakova™ ™, Cyril Salek’ ™

nUstav hematologie a krevni transfuze, Praha 2, Cesko

2Interni hematologicka a onkologicka klinika, FN Brno, Brno, Cesko

9 ékarska genomika, Stfedoevropsky technologicky institut, Brno, Cesko

4IV. interni hematologicka klinika, Fakultni nemocnice

Hradec Kralové, Hradec Kralové, Cesko

SICLIP, Klinika détské hematologie a onkologie FN Motol, Praha 5, Cesko

Uvod a cile

Alterace IKZF1 jsou asociovany se Spatnou progndzou u vysoce rizikovych
BCP-ALL (B-progenitorovych ALL). Soucasny vyskyt deleci IKZF1 a minimalné
jednoho dal§iho genu (CDKN2A/CDKN2B/PAX5 nebo PAR1 region) pfi nepfi-
tomnosti delece ERG byl definovan jako genotyp IKZF1P\s,

V této praci jsme analyzovali 79 dospélych pacientd s BCP-ALL Ié¢enych pod-
le protokolu GMALL 07/2003 (spole¢né s imatinibem u Ph+ ALL). Cilem bylo
urcit prognosticky vyznam pfitomnosti alteraci IKZF1 na dosazeni molekularni
odpoveédi v 11. tydnu (T11) a na celkové preziti.

Metody:
Metodou MLPA (kity P335, P202; Coffalyser software; MRC Holland) bylo ana-
lyzovano 38 Ph+ a 41 Ph-negativnich (Ph-) pacientU. Podle nédlezu byli pacienti
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rozdéleni do skupin: IKZF 1P, IKZF19!, MLPA pozitivni (MLPAP® — alterace v ge-
nech CDKN2A/CDKN2B/PAX5/RB1/ ETV6/BTG1/CRLF2/PAR1 region vyjimaje
IKZF1) a MLPA negativni (MLPA"s). Molekularni odpovéd' byla hodnocena kvan-
tifikaci specifickych IG/TCR prestaveb nebo BCR::ABL1 transkriptu. Dosazeni
molekularni odpovédi (MR) v T11 bylo definovano jako MRN <10

Vysledky:

Genotyp IKZF19%! a IKZF1?"s byl pfitomen ¢astéji u Ph+ ALL (42%/34%) v po-
rovnani s Ph- ALL (7%/7%). Genotyp MLPAP® byl zachycen Castéji u Ph-
(29%) oproti Ph+ pacientOm (11%).

Celkové preziti bylo signifikantné krat§i u Ph+ pacient0 s IKZF 17" oproti ostat-
nim skupindm (P=0,04). Pravdépodobnost dosazeni MR v T11 byla signifikant-
né nizsi u Ph+ pacientd s IKZF 1P a IKZF 19! oproti MLPAPs a MLPA™d. Celkové
preziti pacientU, ktefi nedosahli MR v T11 bylo nizsi u IKZF1Pvs a IKZF 19! opro-
ti MLPAPs @ MLPA"s (P=0,07 a P=0,08). | pfes dosazeni MR v T11 byla doba
preziti nizsi u pacientU s IKZF1% a jesté nizsi u IKZF1Ps,

Pres nizky pocet Ph- ALL pacient0 s IKZF1Pvs (n=3) a IKZF1%! (n=3), bylo moz-
no pozorovat horsi 1é¢ebnou odpovéd v téchto skupindch oproti MLPAPes
a MLPA™s9 pacientOm. Signifikantni rozdil byl nalezen mezi pacienty IKZF1pls
a MLPA"s (P=0,003). Pravdépodobnost dosazeni MR v T11 byla nizZ$i u pacien-
t0 s IKZF1?s a MLPAP°s (P=0,003). Bez ohledu na alterace IKZF1, Ph- pacienti,
ktefi nedoséhli MR v T11, méli nizsi celkové preziti.

Zavér:

IKZF1 alterace byly CastéjSi u Ph+ ALL. Jejich detekce koreluje s kratSim cel-
kovym prezitim Ph+ a Ph- ALL pacient0 Ié¢enych podle protokolu GMALL
07/2003. Jedinci s IKZ1FPs méli horSi 1éCebnou odpovéd. IKZF1 alterace
predstavuji Spatny prognosticky faktor pro celkové preziti i pfes dosazeni MR
v T11 u Ph+ pacientd. Analyza profilu IKZF1 by méla byt u BCP-ALL bézné
provadéna z ddvodu potfeby intenzivni terapie u rizikovych pacient0.

Podporeno grantem- AZV CR NU22-03-00210.
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Therapy of adult patients with acute lymphoblastic
leukemia based on pediatric-inspired protocols
in the Czech Republic in 2007-2020

Cyril Salek™ 2, St&pan Hrabovsky?, Franti$ek Folber®, Jan M.
Horacek* ¥, Zdenék Koristek®, Tomas Szotkowski”, Pavla Pecherkova?,
Eva Frorikovéd®, Michael Doubek®

nUstav hematologie a krevni transfuze, Praha 2, Cesko

2Institut klinické a experimentalni hematologie, 1. Iékarska

fakulta Univerzity Karlovy, Praha, Cesko

9Interni hematologicka a onkologicka klinika, Fakultni nemocnice
Brno a Lékarska fakulta Masarykovy univerzity, Brno, Cesko

“IV. interni hematologicka klinika, Fakultni nemocnice Hradec Kralové
a Lékar'ska fakulta Univerzity Karlovy, Hradec Krélové, Cesko
“Fakulta vojenského vnitiniho lékarstvi a vojenské hygieny, Fakulta
vojenského zdravotnictvi, Univerzita obrany, Hradec Kralové, Cesko
9Klinika hematoonkologie, Fakultni nemocnice Ostrava

a Lékarska fakulta Ostravské univerzity, Ostrava, Cesko
"Hemato-onkologicka klinika, Fakultni nemocnice Olomouc

a Lékarska fakulta Univerzity Palackého, Olomouc, Cesko

8CLIP, Klinika détské hematologie a onkologie, 2. Iékarska

fakulta Univerzity Karlovy, Praha, Cesko

Background: Pediatric-inspired protocols with prospective monitoring of
minimal residual disease (MRD) are considered the standard of intensive
treatment for adults with acute lymphoblastic leukemia (ALL). They have
been used in the Czech Republic since 2007.
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Aims: To evaluate treatment outcomes of adult patients with ALL treated
at five hematology centers between 2007-2020 according to the GMALL
07/2003 and ALL CELL Junior 2012 protocols. The analysis is retrospective.

Methods: Two hundred and ninety-seven patients aged 18-65 years were
treated. The Ph-negative cohort consisted of 203 patients with a median age
36 years (range 18-64 years) of which 140 (69.0 %) had BCP-ALL and 63
(31.0%) T-ALL. Ninety patients (44.8%) were classified as standard risk and
104 (51.7 %) as high risk according to GMALL definitions. The Ph-positive
group consisted of 94 subjects with a median age 45 years (range
19-65 years).

Results: In the Ph-negative cohort, 189 (93.1%) patients achieved complete
remission, 5 (2.4%) patients were refractory, and early mortality was 3.0%.
Seventy (34.5%) patients experienced relapse in a median of 10.6 months.
Survival at 3 and 5 years was 63.5% and 55.9% for overall survival (OS) and
54.5% and 49.7% for disease-free survival (DFS), respectively. Young adults
under 35 years of age (P = 0.015), patients without initial CNS infiltration
(P =0.016), with MRD negativity before consolidation treatment (P < 0.001),
transplanted in the 1t complete remission (P < 0.001), and subjects treated
after 2012 (P = 0.05) had significantly better overall survival. In a multivari-
ate analysis, MRD at week 11 was the only independent factor affecting OS
(HR 3.06; P = 0.006). For DFS, baseline CNS infiltration (HR 2.08; P = 0.038)
and MRD at week 11 (HR 2.15; P = 0.020) were significant. There was no
significant difference in OS between patients who achieved MRD negativity
at week 11 and were or were not transplanted (median not reached in both
groups). This contrasted with the survival of patients with persistent MRD at
week 11 and subsequent allogeneic stem cell transplantation (HSCT) (median
0OS 62.1 months) and patients with persistent MRD at week 11 without HSCT
(median OS 20.1 months).

In the Ph-positive cohort, 84 (89.4%) patients achieved complete remission,
1 (1.0%) patient was refractory, early mortality was 4.3%. Twenty-six (27.7%)

patients relapsed in a median of 8.6 months. Survival at 3 and 5 years
was 57.2% and 52.4% for OS and 50.2% and 44.9% for DFS, respectively.
Transplanted patients and patients diagnosed after 2012 had statistically
better overall survival (P < 0.001).

Summary/Conclusion: The introduction of pediatric-inspired protocols with
treatment intensification according to MRD levels resulted in a significant
improvement in the survival outcomes of adult patients with ALL.
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Prvni zkusenosti s vyuzitim metody digitalni
MLPA u dospélych pacient0 s B-prekurzorovou
akutni lymfoblastovou leukemii

Zuzana Vrzalova' 2, Jifi Stika' 3 ®, Hana Halamova? ©,
Stépan Hrabovsky? @, Katefina Stafio Kozubik® %),

Vaclava Polivkova' 2 34 Katefina Machova Polakova' 2349,
Cyril Salek* M, Sarka PospiSilova" 2 %9, Michael Doubek 23
"Centralni genomika, CEITEC MU, Brno, Cesko

2Interni hematologicka a onkologicka klinika, Fakultni

nemocnice Brno a Masarykova univerzita, Brno, Cesko

3Ustav lékal'ské genetiky a genomiky, Fakultni nemocnice

Brno a Masarykova univerzita, Brno, Cesko

4stav hematologie a krevni transfuze, Praha, Cesko

Digitalni MLPA (Multiplex Ligation-dependent Probe Amplification) predstavuje
metodické propojeni klasické MLPA analyzy s detekénimi schopnostmi sekve-
novani nové generace (NGS) a je urCena k detekci zmén v poctu kopii seg-
mentd DNA (CNA) r0zného rozsahu. Kit 007-A1 obsahuje celkem 651 sond,
které zachycuji intragenové aberace asociované s rozvojem B-prekurzorové
akutni lymfoblastické leukemie (BCP-ALL). Soupravou Ize s vysokou citlivos-
ti identifikovat ztraty a zisky celych chromozom0, delece/ duplikace celych
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geny, intrachromozomalni amplifikace chromozomu 21, fUzni geny a intrage-
nové delece a duplikace.

Doposud jsme pomoci digitaini MLPA analyzovali 80 pacient’ s BCP-ALL, ktefi
byli zafazeni do klinickych studii Blina-CELL, Pona-CELL a GMALL/CELL-junior
(+imatinib). CNA byly nalezeny u 79 % pacient0. Nejcastéji (47,5 %) se vysky-
tovala delece genu IKZF1 na chromozomu 7, ktera je pro pacienty negativ-
nim prognostickym faktorem. Zachyt delece CDKN2A/B (u 42,5 % pacient0),
ktery predikuje zvySené riziko relapsu, velmi ¢asto zahrnoval absenci dalSich
genU (MTAP a MLLT3) na chromozomu 9. Delece PAX5 byla charakterizovana
ve 20 % a duplikace v PAR1 regionu (X chromozom) ve 16,3 % pfipadd. Oproti
literatufe byl zaznamenan casté&jsi vyskyt napf. delece CD200/BTLA na chro-
mozomu 3 (13,8 %) a parcialni nebo UpIné delece ETV6 genu na chromozo-
mu 12 (11,4 %). U nékolika pacientd byla zaznamendana nizkd hypodiploidie
(ztrdta chromozomU 8, 10, 14, 18, 21 a X/Y) a potvrzen komplexni karyo-
typ detekovany pomoci cytogenetickych metod. Profil IKZF1PVs spojeny s vel-
mi Spatnou prognézou jsme identifikovali u 33 % pacientU, pricemz nejcastéji
byla pfitomna koincidence deleci IKZF1 + CDKN2A/B + PAX5 gen0 (18 %)
nebo IKZF1 + CDKN2A/B (12 %). SouCasny vyskyt deleci IKZF1 + PAX5 nebo
IKZF1 + PAR1 regionu jsme detekovali jen sporadicky.

Vysledky ziskané pomoci digitalni MLPA jsme porovnavali s MLPA analyzou
(P335) a s cytogenetickym vySetfenim. Celkoveé Ize shrnout, Ze digitalni MLPA
umoznuje detekovat vice cil0 s vy$Si specifitou a senzitivitou. Zachyt intrage-
novych aberaci se zvysil 0 20 % a spolehlivé mizeme detekovat rozsahlé CNA
i v subklonalnich populacich. Digitalni MLPA je tedy vhodnd metoda pro de-
tekci CNA, pro stanoveni IKZF1 profilu a pomaha predikovat prognézu one-
mocnéni. Také metodicky doplfuje molekularné genetickd vySetfeni a mize
hrat vyznamnou roli v pfipadech, kdy cytogenetické vySetfeni neni mozné.

Prace byla podpofena grantovym projektem MZ CR (grant AZV NU22-03-
00210), grantovym projektem A-C-G-T z EFRR (CZ.02.1.01/0.0/0.0/16_026
/0008448) a MZ CR - RVO (FNBr, 65269705).
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ALDH1A as a therapeutic target in

Acute Myeloid Leukemia
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""Department of Hemato-oncology, Institute of Molecular Genetics
of the Czech Academy of Sciences, Prague, Czech Republic
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%Advanced BioDesign, Lyon, France

4Childhood Leukemia Investigation Prague, Department

of Pediatric Hematology and Oncology, 2nd Faculty of

Medicine, Charles University, Prague, Czech Republic

Acute myeloid leukemia (AML) is a heterogeneous malignancy characterized
by a differentiation arrest and accumulation of blasts. Upon initial treatment,
most patients exhibit remission, however, 50% of all patients who achieve
remission relapse over time. We and others have reported, that there is an
increase in the levels of the enzyme aldehyde dehydrogenase (ALDH1A) in
the group of refractory and relapse AML patients. High ALDH1A activities are
associated with drug resistance. ALDH1A oxidizes the toxic aldehydes to car-
boxylic acids, thus protecting cells from oxidative damage and proteo-toxic
stress. DIMATE is an inhibitor of ALDH1A which could be employed to
inhibit chemo-resistance in AML. The use of DIMATE in combination with
standard-of-care drugs could promote chemo-sensitivity and provide clinical
benefits. Therefore, we studied the effect of DIMATE in promoting ALDH in-
hibition in human AML cell lines and MLL-AF9 leukemia cells. We determined
the effect of DIMATE with standard-of-care drugs in human AML cell lines
using cytotoxic and colony culture assays. We also carried out in vivo exper-
iments to study the effect of DIMATE in a MLL-AF9 mouse model, and lastly,
we determined the molecular mechanism of DIMATE in ALDH inhibition. Our
findings suggest that DIMATE alone, or in combination with a chemothera-
peutic agent, can be a beneficial drug for targeting drug resistance in AML.
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Single-cell analysis reveals gene expression
heterogeneity in stemness marker CD99 in AML
patients before and after induction therapy
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""Department of Hematology and Oncology,

University Hospital Pilsen, Pilsen, Cesko

2| aboratory of Tumor Biology and Immunotherapy, Biomedical Center,
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3School of Applied Sciences, London South Bank

University, London, Spojené kralovstvi

Objectives

Acute myeloid leukemia (AML) is a hematological disorder caused by the
pathological expansion of cells arrested in various stages of development
from the myeloid lineage of hematopoiesis. Although the quality of supportive
care has increased and the development of new treatment modalities is pro-
gressing rapidly, overall mortality has remained stable over the last 15 years.
Currently, 20-40% of patients still do not respond to treatment or relapse
soon after. This relatively high incidence of relapse and resistance may be
because of cell heterogeneity. Here, we present some of our single-cell
transcriptomic results from 4 AML patients before and after various induction
therapy. Our goal was to see the similarities among these patients and detect
the dynamics of cell populations.

Methods

Chosen AML patients received following induction regimens - patient A:
Idarubicin, Cytarabine (5+2); patient B: Idarubucin, Cytarabine, anti-CD33
(7+3); patient C: Mitoxantrone, Etoposide, Cytarabine (7+3) and patient D:
Cytarabine, Daunorubicin, Midostaurin (7+3), which led to the achievement of
complete remission in all of them. Ten thousand cryopreserved CD2 negative

and viable mononuclear cells (MNCs) from the bone marrow of these patients
were used for single-cell preparation. Resuspended MNCs were dispersed in
oil to form an emulsion with gel beads containing oligonucleotide barcodes
using a 10X Chromium Controller. 3‘polyA RNAs from lysed cells were bound
to gel beads, barcoded, and reverse transcribed into complementary DNA
(cDNA). The emulsion was broken, cDNA pooled, and sequencing libraries
were constructed using the 10X Chromium Single Cell 3° Library Kit v3.1. The
final libraries were then sequenced on an lllumina NovaSeq6000 with 50,000
paired-end reads per cell.

Results

The analyzed data showed intra- and inter-individual heterogeneity. The
most prominent population (which we further focused on) were cells clas-
sified as granulocyte-monocyte progenitors (GMPs), where twelve different
clusters were identified (Fig. 1A). We monitored the level of AML resistance/
relapse associated marker CD99 (Fig. 1B). The highest expression of CD99
was found in clusters 0 and 1, the proportion of which was mostly reduced
after treatment except for patient A. This finding is opposite to the expected
response to treatment and can be explained by the low proliferation score.
In all four patients, the proportion of CD99high cells decreased substantially
after treatment. However, their representation in cluster densities could be
artificially reduced by highly proliferative cells replenishing the bone marrow.
This statement can be supported by cell cycle analysis, which revealed clus-
ters in S and G2/M phase with the lowest expression of CD99.

Conclusions

Using single-cell analysis, we can detect and monitor cellular heterogeneity
in AML patients. According to our data, monitoring the representation of
CD99high cells during treatment may be biased by the proliferative activity
of these cells and should be evaluated as the concentration per unit volume,
rather than in leukocyte count.
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Hematological disorders in patients with
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The impact of constitutional chromosomal abnormalities on the pathogenesis
of hematological diseases is not yet sufficiently understood. The association
with acute leukemia has so far been clearly demonstrated in trisomy 21 and
in the rare Robertsonian translocation der(15;21)(q10;q10).

The type of disease, clinical history and acquired chromosomal abnormali-
ties were determined in carriers of constitutional chromosomal aberrations
investigated for hematological indications in 1998-2022. The aim of this
retrospective study was to assess hematological malignancies and/or other
hematological disorders in relation to congenital karyotype abnormalities.

Bone marrow and/or peripheral blood samples cultured for 24 or 48 hours
without mitogen were analyzed by cytogenomic methods (G-banding, FISH
analyses). Aberrations of potentially constitutional origin were verified on
PHA-stimulated peripheral blood lymphocytes.

Constitutional chromosomal aberration concomitant with hematological
disease were randomly identified in 89 patients (40 sex chromosome

abnormalities and 49 autosomal aberrations). Cytogenetic examination was
indicated in these patients because of various hematological disorders:
34 non-malignant hematological diseases (38%), 37 myeloproliferative (42%)
and 18 lymphoproliferative (20%) neoplasms. A combination of congenital
and acquired chromosomal aberrations was found in the bone marrow
karyotype in 15 patients (17%), most frequently in patients with a reciprocal
translocation (8 cases). Five patients with a unique reciprocal translocation
were diagnosed with AML with recurrent genetic abnormalities, and three
cases had t(8;21)(g22;g22.1);RUNX1::RUNX1T1 fusion gene.

A higher incidence of specific disease in the group of patients with the same
type of constitutional change was not observed. Comparison of our and
published data shows that the association of hematological malignancy with
congenital chromosomal aberration appears to be coincidental. Congenital
aberrations are unlikely to be a risk factor for the development of hemato-
logical disease, with the exception of acute leukemia and trisomy 21 and the
Robertsonian translocation der(15;21)(q10;q10).

Supported by MH CZ -DRO-IHBT00023736, DRO-VFN64165.
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NK cells as supportive treatment in

different lines of AML therapy

Jana Szabova", Tereza Feglarova™ 2, Marek Jedlicka? ",

Lucie Janstova? ", Eva Masinova? ", Veronika Svubova? ",
Markéta Nadenikova? ", Katefina Kuglerova”, Jan Fri¢' ®
""Department of Modern Immunotherapy, IHBT, Prague 2, Cesko
2Charles University in Prague, Prague, Cesko

3Cellular and Molecular Immunoregulation group, International Clinical
Research Center of St. Anne’s University Hospital Brno, Brno, Cesko

Over the past years, clinical trials have focused on treating AML patients at
various stages of the disease using adoptive transfer of NK cells. The pre-
dominant strategy involves administering NK cells to patients who either don‘t
respond to standard treatments or have experienced a relapse. Alternative
strategy is a NK cells application as supplementary therapy for patients with
a positive MRD or post-hematopoietic cell transplantation and during the
induction therapy phase.

For our study, we chose five compounds used in refractory or relapsed (R/R)
AML treatment and assessed their impact on in vitro expanded NK cells. We
tested viability and cytotoxicity of NK cells after exposing them to various
chemotherapy regimens and evaluated how these treatments influence tar-
geted leukemic cells. The goal is to identify the optimal strategy for timing of
clinical NK cell applications aligned with specific conventional therapy.

Our primary research objective is to explore how chemotherapy affects
NK cells and leukemic target cells. Specifically, we aim to (1) evaluate the
cytotoxic properties and phenotype of NK cells and (2) understand the
susceptibility of chemotherapy-pre-treated tumor cells to NK cell-mediated
cytotoxic killing.

Materials & Methods: NK cells were expanded over 14 days in the pres-
ence of irradiated K562 feeder cells and cytokines. The target THP-1 cell
line and expanded NK cells underwent a 24-hour treatment with Cytarabine,
Idarubicine, Azacytidine and Venetoclax (consistent with a patient’s treat-
ment strategy). We evaluated the effects using the Cytek Aurora spectral
flow cytometer.

Results: We examined the novel aza/ven combination and observed
that while Azacytidine weakened the cytotoxic Killing ability of NK cells,
Venetoclax did not. Our preliminary data also suggests that NK cells treated
with Cytarabine and Idarubicine didn’t exhibit significant changes in viability
or their capability to perform cytotoxic killing of tumor cells.

Summary & Conclusion: Our findings defined potential synergies between
chemotherapeutic agents and cellular immunotherapies and suggests to
postpone the supportive NK cell treatment after Azacytidine treatments,
while treatment with Cytarabine, Idarubicine and Venetoclax combined with
NK adoptive NK cells transfer is more feasible.
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BAALC and XAGE1 are alternative markers of measurable
residual disease in acute myeloid leukemia patients

Ela Cerovska' 2, Ilvana Brozinova", Eva PolaSkova", Denisa Fryc",

Eliska Cechova", Cyril Salek", Lucie Stefflova®, luri Marinov",

Monika Belickova", Hana Remesova"

nUstav hematologie a krevni transfuze, Praha, Cesko

2pfirodovédecka fakulta, Univerzita Karlova, Praha, Cesko

Objectives: Measurable residual disease (MRD) is one of the most import-
ant independent prognostic factors in patients with acute myeloid leukemia
(AML). Unfortunately, 20% of AML patients do not have a suitable molec-
ular MRD marker and rely only on leukemia-associated immunophenotype/
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different from normal (LAIP/DfN) monitoring, which does not show such high
sensitivity. Finding new MRD markers for these patients is essential. Our goal
was to evaluate the usefulness of BAALC and XAGE1 gene expression for
MRD monitoring. BAALC has high expression in hematopoietic stem cells and
its increased expression in AML has a negative prognostic effect. XAGET1 is
expressed in some AML and it has a low expression in healthy peripheral
blood (PB).

Methods: Gene expression of BAALC, XAGE1, and ABL control gene was
measured by gPCR (TagMan essays) in PB of patients without a suitable
molecular MRD marker (NPM1, PML::RARA, AML1::ETO, CBFB::MYH11, WTT,
NBAALC=182, NXAGE1=130) and in PB of healthy donors (N=18). BAALC and
XAGE1 were considered to be sufficiently overexpressed for MRD monitoring
if the normalized gene expression at diagnosis was = 100 times higher than
the expression in healthy donors (mean + 3SD). Expression during patients’
follow-up was compared with LAIP/DfN and chimerism by the Spearman cor-
relation test. Emphasis was placed on expression levels before AML relapse.

Results: BAALC and XAGE1 were sufficiently overexpressed for MRD mon-
itoring in 17 (9.3%) and 15 patients (11.5%), respectively. Expression of
both genes correlated with LAIP/DfN (pBAALC=0.0003 pxAGE1=0.0002) and
in patients after allogeneic stem cell transplantation BAALC expression also
correlated with chimerism rate (p=0.0006). In the case of XAGET, not enough
data was available for this analysis. AML relapsed in 3 patients monitored by
BAALC and in 4 patients monitored by XAGE1. BAALC was the most sensi-
tive MRD marker for all relapsed patients, with its elevated values predicting
relapse first compared to LAIP/DfN and chimerism (by mean of 59 days).
XAGE1 was also predictive of disease progression in all relapsed patients (by
mean of 35 days), but in only 3 patient it was the most sensitive marker.

Conclusions: BAALC and XAGET gene expression monitoring is an easy and
affordable way to obtain additional MRD information to standard follow-up of
AML patients by flow cytometry or chimerism. BAALC and XAGE1 expression

measurement by gPCR shows high sensitivity in PB, therefore there is no
need for an invasive bone marrow aspiration. In addition, BAALC predicts re-
lapse before LAIP/DfN or chimerism elevations occur in all relapsed patients.
In the absence of standard molecular MRD markers and in case of sufficiently
elevated BAALC or XAGET gene expression at diagnosis, it is advisable to
include these markers in the regular AML patients” monitoring.
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Characterization of Infectious Complications During
the Expected Duration of Cytokine Release Syndrome
(CRS) in Patients Receiving CAR T Cell Therapy

- Are we Over-Treating with Anti-Microbials?

Jana Mihalyova" ?, Sana Ahmad®, Shivani Handa®, Jacques Azzi¥,
Adriana Rossi®, Shambavi Richard®, Sundar Jagannath®, Keren Osman?,
Alla Keyzner¥, Uroosa Ibrahim*

YKlinika hematoonkologie, Fakultni nemocnice Ostrava, Ostrava, Cesko
2University of Ostrava, Ostrava, Cesko

3Department of Medicine, Northwell Health, Lenox Hill

Hospital New York, New York, Spojené staty

“Division of Hematology & Medical Oncology, Cellular Therapy

and Bone Marrow Transplant, Tisch Cancer Institute, Icahn School

of Medicine at Mount Sinai, New York, Spojené staty

“Center of Excellence for Multiple Myeloma, Tisch Cancer Institute,

Icahn School of Medicine at Mount Sinai, New York, Spojené staty

Introduction:

Management of cytokine release syndrome (CRS) following CAR T cell thera-
py includes extensive workup to exclude infectious causes of fever. Patients
are treated with broad spectrum antibiotics even with non-neutropenic
fever. In key clinical trials, various range of infectious complications (grade
1-5: 18-69%; grade 3-5: 14-32%) were reported without specification re-
garding the day of onset. This retrospective single-centre study analyses the
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frequency of concurrent CRS and infectious complications during the expect-
ed CRS period.

Methods:

We retrospectively reviewed 191 patients treated with autologous CAR T
cell products (idecabtagene vicleucel, ciltacabtagene autoleucel, tisagenle-
cleucel, axicabtagene ciloleucel, brexucabtagene autoleucel, lisocabtagene
maraleucel) at Mount Sinai Hospital from April 2017 until February 2023.
Patients with relapsed/refractory multiple myeloma (MM), B-cell lymphoma
and acute B-cell lymphoblastic leukemia (ALL) were included in the analysis.
Patients were treated either in a clinical trial or with commercially approved
CAR T cells. Expected CRS period was defined as one or more days that oc-
curred within the CRS period specific for the respective CAR T cell product.
Data on baseline patient characteristics, CAR T cell product, infectious and
CRS complications were collected (Table 1). The study was approved by the
institutional review board and follows the Declaration of Helsinki.

Results:

Out of 191 patients, 65% (124/191) were treated for MM, 31% (59/191) for
B-cell lymphoma and 4% (8/191) for ALL. CRS developed in 89% (170/191)
of patients, out of which 92% (157/170) were within the expected period
for the respective product. The median duration of CRS was 5 (1-66) days
and the median CRS grade was 1 (1-4). Two patients died from sepsis with
concurrent CRS (day 19 and 45) and one for CRS with haemophagocytic lym-
phohistiocytosis (day 99). Within the first month, infection occurred in 24%
(45/191). Median onset of the first infection was day 7 (-12 to 30). All but
one patient with CRS, 99 % (169/170), underwent infection workup (blood
and urine cultures, respiratory panel), 86% (147/170) had chest X-ray and
94 % (160/170) were treated with broad-spectrum antibiotics. Although 74%
(126/170) had neutropenia (49% grade 3-4) at the onset of CRS, laborato-
ry, radiologic, or pathologic confirmation of infection was observed in only
14% (23/170). Of note, 39% of those patients had ongoing infection prior to
CAR T cell infusion. Levofloxacin as prophylaxis was given to 35% (60/170).

There was no difference in infectious complications within the expected CRS
period in those patients.

Conclusion:

These results suggest that judicious use of broad-spectrum antibiotics and
limited infectious workup may be considered in clinically stable patients with
CRS occurring during the pre-specified period post CAR T cell infusion.
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Trends in Allogeneic Hematopoietic Cell Transplantation
over the past 21 years - a single centre analysis

Pavel Jindra, Michal Karas, Katefina Steinerovd, Daniel Lysak,

Jifi Sramek, Alexandra Jungov4, Marcela Hrabétovd, Veronika Bergerova,
Tereza Dekojova, Tomas Prochazka

Hematologicko-onkologické, FN Plzer, Plzen, Cesko

Introduction:

Allogeneic Haematopoietic cell transplantation (alloHCT) has achieved signif-
icant advances in recent years, which have enabled its extension to other
diseases and, above all, made it feasible even for elderly patients. On the
other hand, the availability of innovative treatment significantly changes the
utilization of alloHCT for some diseases. We evaluated how these changes
were reflected at our center

Methods:

The file consists of 855 patients who underwent 1t alloHCT during
2001-2021. For the analysis we divided the file into three 7-years periods:
2001-2007(A=257 pts), 2008-2014 (B=304 pts) and 2015-2021 (C=294 pts).

Results:

A significant gradual increase in the median age of patients was evident for
the consecutive periods— 50y (range 20-68) vs. 53y (19-71) vs. 55y (20-74),
p<0.0001. Likewise, the proportion of patients over 70 increased from 0%
in period A to 23 (8%) in period C, p<0.0001. This was reflected in a decline
in the use of the myeloablative regimen (43% in A compared to 24% and
28% in periods B and C, respectively, p<0.0001). Bone marrow use increased
from 11% to 20% in period B (p=0.0049), then remained the same for C
(18%, p=0,943). Fundamental changes were observed in the type of donors
when, as expected, a large increase in haploidentical donors was recorded
in the C period: 27% vs. 1% in B vs. 0% in A (p<0.0001). This was at the ex-
pense of siblings (from 41% to 26% and 9%, respectively, p<0.0001), as the
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proportion of unrelated donors remained essentially the same (60% vs.73%
vs. 64%). Regarding GVHD prophylaxis, CNIs/MTX remained the mainstay
for all types of transplantation except for haploidentical donors, where PTCY
was exclusively used. However, administration of ATG as an adjunct to CNIs
increased significantly (from 22% through 30% to recent 55%, p<0.0001).

In all periods, the main indication was myeloid malignancies (AML/MDS), the
proportion of which even rose steadily (from 39% in Ato 62% in C, p<0.0001).
On the other hand, there was a significant decrease in transplants for CML
(11%, 4% and 1%, p<0.0001) and for CLL (14, 13 and 3%, p<0.0001). The
share of other indications - ALL, NHL, MM, MH, MPN - remained essentially
the same with insignificant variations during periods (e.g. ALL 9%, 13% and
9%, p= 0.1608).

Conclusion:

Our summary of a single centre transplant activity over the past 21 years
surprisingly closely mirrors the EBMT&CIBMTR data. It documents a continu-
ing trend towards transplantation of increasingly older patients and unrelated
and haploidentical donors as the currently predominant donor type. Myeloid
malignancies remain the predominant indication (which is also reflected by
the increasing age of transplant recipients), while in response to the advent
of new drugs, some diagnoses (namely CML and CLL) have decreased sub-
stantially. The onset of CAR-T treatment in lymphoid malignancies has not
yet been reflected in the last period. In contrast to the EBMT data, there has
been no decline in the bone marrow utilization in our centre, as its indisput-
able benefits in certain situations (outside of SAA) are supported by solid
evidence.
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UTILIZATION OF NK CELLS IN PREVENTION OF

RELAPSE AFTER HEMATOPOIETIC STEM CELL
TRANSPLANTATION - CLINICAL STUDY PHASE IB/II
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Michal Karas", Marcela Hrabetova”, Katerina Steinerova",

Radka Boudova", Jana Vrbova", Iveta Paurova® ", Pavel Jindra"
"Hemato-oncology department, University hospital Pilsen, Pilsen, Cesko
2Department of Histology and Embryology, Faculty of

Medicine in Pilsen, Charles University, Pilsen, Cesko

%Biomedical center, Faculty of medicine Pilsen, Charles University, Pilsen, Cesko

Background: Relapse is the most common cause of death in patients after
allogeneic hematopoietic cell transplantation (AlloHSCT). Patients with
a high-risk disease according to the disease risk index (DRI) or patients with
measurable residual disease after AlloHSCT have a high risk of disease re-
lapse with limited therapeutic options. Adoptive immunotherapy using ex vivo
expanded and activated NK cells represents a potential treatment modality
for relapse prevention. This unicentric phase Ib/Il clinical study (EudraCT
2018-001562-42) aims to confirm the safety of advanced therapy medical
product (ATMP) application from cultured NK cells and evaluate the compo-
sition variability of produced ATMP. The secondary objectives are to monitor
the immune reconstitution and evaluate MRD, RFS, OS, and the occurrence of
GvHD during the 12-month follow-up.

Methods: Patients with hematological malignancy after AlloHSCT with
a high/very high-risk disease according to the DRI, or patients with proven
MRD after transplantation, were included in the clinical study. NK cells were
isolated from the fraction of autologous mononuclear cells (MNC) obtained
by leukapheresis 2-4 months after AlloHSCT. This was followed by in vitro
cultivation, expansion, and activation using IL-2 and feeder cells (irradiated
MNCs from healthy donors) for 3 weeks. The application of ATMP NK cells
was preceded by lymphodepleting chemotherapy (cyclophosphamide
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300 mg/m2 and fludarabine 30 mg/m2 on days -6 to -3). Administration of
3 doses of NK cells (0.5-1.5x10e7/kg) was infused on day +0, +14 and +30.
Results: 11 patients were included, and the application was implemented in 9
(5xAML, 1xALL, 2xMM, 1xcHL), median age was 55 years, DRI high/very high
in 5/9, MRD pos. in 6/9. The parameters of 25 products were (all medians):
dose 1.5x10e7/kg, viability 99.5%, purity 99.0%, expression of the NKG2D
activation mark 100%, and cytotoxic activity (percentage of dead K562 cells)
84.15%. No infusion toxicity and clinically significant AEs related to ATMP ad-
ministration were observed. The kinetics of lymphocyte populations showed
over a period of weeks, a gradual rise of NK cells with a high representation of
activation features. Median RFS and OS from NK-cell infusion were 5 months
and 12.4 months, respectively. The onset of new GvHD activity was observed
in 2 patients (25%).

Conclusions: Adoptive NK cell immunotherapy in the stated clinical trial
design was safe, and no infusion toxicity was observed. The production of
NK-cell

ATMP was highly standardized, with low inter-individual variability. The effec-
tiveness of immunotherapy could not be assessed due to the small number
of patients, however, a relatively high number of late relapses was observed,
which can be expected in the given patient population. To ensure higher
efficacy, a combination with chemotherapy and/or targeted therapy to affect
leukemic stem cells or gene manipulation with the preparation of CAR-NK
cells will probably be necessary.

Clinical Trial Registry: EudraCT 2018-001562-42
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AUTOLOGOUS STEM CELL TRANSPLANTATIONS
(ASCT ) IN YEARS 1993-2022 - 1 CENTRE
EXPERIENCE OF EBMT REPORTS PROCESSING
Marie Trnkov4, Blanka Vackova, Eva Konifova, Marek Trneny
I. interni klinika VFN a 1. LF UK, VFN v Praze, Praha 2, Cesko

Background: It's been 30 years since the first ASCT was performed at our
center. This is the opportunity to analyze the amount of required dataman-
agement work with EBMT reports. We also want to compare the numbers
requested by EBMT with the actual reports sent.

Methods: Retrospective analysis of consecutive patients after ASCT between
1993-2022 in our centre. According to EBMT instructions, every transplant
should be reported on day 0 (DO) after ASCT and day+100 (D+100).These two
reports are calculated as one because historically it has been.Follow up (FU)
reports are requested: every year if patient was transplanted <10 years ago,ev-
ery 2 years between 10-20 years ago,every 5 years if patient was transplanted
>20 years ago. We calculated in each year the number of transplants, figured
out the living patients number since previous periods, calculated the number
of reports which had to be sent and compared to the really sent FU reports.
The real number of FU reports sent were calculated from the EBMT DB ex-
port. The covid-19 period was reflected. We analyse overall survival (OS) and
compared three time periods: 1993-1999, 2000-2009 and 2010-2019, by using
Kaplan-Meier curves and log-rank test.

Results: The first ASCT was performed on 10 December 1993. Until
16.12.2022, a total of 2089 ASCTs were performed in 1733 patients. The
cohort consists of 984 men (57%) and 749 women (43%) with median
age of 54 years (18-73). The main ASCT indications were m.myeloma (MM
674,39%) and lymphoma (906,52%) corresponding to European figures.
The number of ASCTs gradually increased, since 2009 has stabilised at
80-90/year. The Covid-19 period has had no impact on ASCT except the year
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2022 when we are expecting the number <80 (fig.1). OS probability of pa-
tients was significantly (p<0.0001) increased in 2000+ periods compared
to 1993-1999 period, but there is no statistically significant improvement in
2010-19 vs 2000-09 period (fig.2). Whereas in 1993 we had to fill out 1 re-
port and 125 reports in 1997, since 2014 we have to fill out approx.600-750
reports/year (fig.1), (DO and D+100 reports are counted as one — see meth-
ods). There is yearly increased number by 20 (the mean) since 2015. We
observed decreased reports number in COVID-19 years (2020-2022),but
it was already noted in the pre-COVID-19 year 2019. The reason is tech-
nical, not linked to COVID-19 epidemy. During the whole transplant
period we should have sent 2089 first reports (DO-D+100) and 10612 FU
reports (12701 in total). The real number of reports sent: 2089 first reports
(100%),8809 FUR (69%), 10898 (86%) reports in total.Thereby we have to
handle 63 reports/month (approx.7 DO-D+100 and 56 FU reports) currently.
Conclusions: Transplant reports still take a lot of time, depending
on the quality of source documentation, cooperation with the team
and other centres. The amount of work is increasing with more re-
quired time and financial support need. It is going to be more
important in the era of CAR T-cell reporting, not discussed here. These chal-
langes has to be taken into account when changes in reporting are planned.
Supported by UK Praha Cooperatio program (207039).
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Software algorithm for HLA-loss relapse detection
using NGS data from HLA genotyping

Milena Vran4, Radek Plachy

odd. HLA, Ustav hematologie a krevni transfuze, Praha, Cesko

HLA-loss relapse is a phenomenon that can occur after stem cell transplanta-
tion from haploidentical donors (haplo-HSCT). It is reported that this type of
relapse occurs in approximately 20% to 25% of relapsed patients and cannot
be cured by donor lymphocyte infusion (DLI). HLA-loss relapse is specific by
deletion of a patient’s non-identical HLA haplotype in leukemic cells at the
time of relapse after haplo-HSCT.

We developed a software algorithm to detect the presence/absence of HLA
alleles (haplotypes) of patients and donors in chimeric samples using NGS
data (AlloSeq Tx kit designed for 17 loci, CareDx).

The algorithm was tested on 29 patients (76 samples in total) who underwent
haplo-HSCT and relapsed. In 23 patients only classical relapse occurred, in
the rest of patients, i.e. in 6 patients (20.7%), HLA-loss relapse occurred with
or without previous classical relapse. In samples from patients with classical
relapse, patient-specific HLA read counts were correlated with detected
standard chimerism (ranging from 0,1 to 94% of patient cells) and also with
chimerism detected by HLA-specific gPCR with KMR markers (HLA-KMR
Assays, GenDx) when KMR markers were available. In samples with HLA-loss
relapse, patient-specific HLA reads were undetectable or below the noise
level (i.e. below 1%). In our methodological setting, HLA-loss relapse can only
be unequivocally diagnosed if patient-specific HLA reads are below noise and
patient-specific non-HLA markers are greater than 5%.

Using data from a database of known HLA IMGT alleles, unique markers can
be identified for all possible combinations of haplotypes (in a haplo-HSCT
setting). Our data show that the developed algorithm is able to detect the

presence of minority HLA haplotype in chimeric samples. We hypothesize
that the algorithm we developed could be a useful tool for detecting HLA-loss
relapses in patients after haplo-HSCT.

Supported by MH CZ — DRO (00023736, UHKT)
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Audit system during COVID-19 pandemic — remote
auditing as a challenge for both pages?

Katefina Steinerova, Pavel Jindra, Daniel Lysak
Hematologicko-onkologické oddéleni, Fakultni nemocnice Plzen, Plzen, Cesko

Background. Internal and external audits are one of the essential tools to mea-
sure the efficacy of the quality system and its processes. Audit can be defined
as a documented, systematic evaluation to determine whether approved
policies or standard operating procedures have been properly implemented
and are being followed. Audits represent one of the principal activities of
the quality management program. The Covid-19 pandemic turns the world
upside down, but remains important that activities aimed at evaluating and
maintaining quality management systems (QMS) continues, including quality
audits. Remote audit system was solution for this period. There are several
advantages of remote auditing, to both audited and auditor. They include:
saving money relative to travel expenses, more flexibility in audit scheduling,
the time saved from not having to travel to difficult-to-reach sites enables
auditors to concentrate solely on the audit, increasing their productivity and
the audit content (eg observations and findings). But there are challenges
when it comes to remote audits, mostly for the auditor.

Methods: Our center is JACIE accredited since 2008 for all facilities - Clinical
Unit (CU), Apheresis Unit (AU) and Cell Processing Laboratory (CPL). These
parts represent complex stem cell transplantation (SCT) programme with
a single Quality Management System (QMS). All these parts have similar
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auditing system consisting of internal and external audits. External audits are
regularly performed by national institutions (State Institute for Drug Control,
ISO) and system remained unchanged during pandemic stituation. Internal
audits are performed by JACIE trained auditor, this auditor also leads third
parties audits. Remote system have been introduced especially for third par-
ties audits of cooperating institutions. It was much easier to deal with remote
work when the entire organization has effective and well-practiced quality
management, processes, and technology capabilities.

Results: During pandemic situation we have performed 40 internal in-person
audits and 4 remote audits of thir parties. Internal audits showed 8 (18%)
minor deficiencies, all high risk areas were currently well covered. We did not
identified risk areas or new areas that do require some audit coverage. Within
remote audits no major and only 2 minor deficiencies have been identified, all
corrective actions have been effectively implemented.

Conclusion: Although remote auditing is not appropriate in all facilities, it is
worth exploring for those audit activities that do not require in-person con-
tact. Remote auditing is increasing in use, so developing and refining skills in
remote auditing is a smart move for auditors during and after the coronavirus
pandemic. According our experience we can reccomend remote audit system
especially for previously on-site inspected institution
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Nutri¢ni péce v hematoonkologii

ESO1

Nejcastéjsi nutriéni problémy pacientd
po transplantaci krvetvornych bunék
Michaela Pfihodova

Oddéleni Iécebné vyzZivy, FN Brno

Transplantace krvetvornych bunék (HSCT — hematopoietic stem cell transplan-
tation) je ¢asto vyuZzivanou lé¢ebnou metodou mnoha onemocnéni krvetvor-
by. Kromé lécebného efektu sebou casto nese celou fadu vedlejsi UGINky,
z nichz nékteré maji p¥imy vliv na nutriéni stav pacienta. Spatny stav nutrice
pfitom Uzce souvisi s toleranci a celkovym GCinkem éCby.

U Fady nemocnym pozorujeme nutri¢ni problémy jiz pfed stanovenim diagné-
zy a samotnym zahajenim HSCT, k dal$imu zhorSeni stavu vyzivy poté Casto
dochdzi v pribéhu HSCT a po ni. Problémy souvisejici s pfijmem stravy mo-
hou byt ¢asné (napf. nauzea, emeze), ale také pozdni (napf. reakce $tépu
proti hostiteli).

VSechny tyto komplikace ovliviuji peroralni pfijem stravy a pfispivaji ke zhor-
Seni nutricniho stavu pacienta. DuleZitou roli hraje ¢asné odhaleni nutri¢niho
problému a vhodné zvolena nutriéni intervence.

ESO2

I Nutriéni péce u déti podle druhu lééby

Marieta Balikova
FN Motol

U pacientd s hematologickymi malignitami po transplantaci kostni dfené, ale
i u onkologickych pacientd |é¢enych radioterapii ¢i chemoterapii vznika cela
je snizeni poctu bilych krvinek, coz vede ke snizeni obranyschopnosti pacien-
ta. Snizend imunita je spojena s rizikem vzniku infekce. Problémem také je, ze
neutropenie je Casto skryta, vznikd nahle a pokud neni rychle zahajena 1é¢-
ba, nemocny je ohrozen rozvojem sepse az septického Soku, ktery mdze mit
fataIni nasledky. Z tohoto ddvodu jsou imunokompromitovani pacienti edu-
kovani o nutnosti dodrzovani specidlnich rezimd tak dlouho, dokud se nezvy-
$i hladiny bilych krvinek. Mezi specialni rezimy fadime tzv. nizkomikrobiélni
(sterilni, neutropenickou) dietu, kterd minimalizuje mnozstvi patogen0 vstu-
pujicich do organismu. Jejim zakladem je dostatec¢nd tepelnd Uprava pokrmu.
Déale do specidlnich rezim0 patfi dostatecna hygiena a vyhybani se rizikovému
prostfedi. DodrZzovani diety a speciélnich rezim0 se ale netyka pouze onkolo-
gickych pacient0, ale i osob postizenych autoimunitnimi chorobami uzivajici
imunosupresivni 1éky.

Pfed zahajenim IéCby nadoru se stanovuje realny cil, kterého chceme Ié¢-
bou dosdhnout. Lécebné cile délime na kurativni, paliativni a symptomatic-
ké. Kurativni znamena zcela vylé¢it dané onemocnéni. Tento zpUsob 1écby se
provadi, pokud se u nadoru (dle svého rozsahu a charakteru) predpoklada, ze
bude zcela odstranén. Nevyhodou ale je, Ze se z ddvodu intenzivnich 1éceb-
nych postupU zhorSuje kvalita Zivota nemocného. Proto byva tato forma Ié¢-
by doplfiovana podpUrnou Ié¢bou, kterd ma poskytnout co nejlepsi kvalitu
Zivota nemocného a jeho rodiny tim, Ze mirni vzniklé nezadouci G€inky vznik-
|é 1é¢bou. Paliativni zpUsob 1é¢by také zabiji nddorové buriky, ale ne vSechny.
Indikuje se spiSe u téch nadord, které svym rozsahem a charakterem nejde
zcela vylécit. Je to v podstaté podpirna Iécba u pacientd, jejichz onemocnéni
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je v pokrocilém nebo terminalnim stadiu. Jejim cilem je spiSe zlepsit kvalitu
Zivota a prodlouzit preziti pacientld. Symptomaticky zdmér pouze zmirfuje ne-
zadouci UCinky lécby, samotnou nemoc vSak neovliviiuje.

ES03

I Modifikace neutropenické diety ve FN Brno
Jana Hlozankovéa
Oddéleni Iécebné vyzZivy, FN Brno

Castym nezadoucim G&inkem protinddorové chemoterapie je rozvoj zavazné
neutropenie. Prdvé mira deficitu a doba jejiho trvani je vyznamnym rizikovym
faktorem ovliviujici prObéh a zavaznost infekce. U neutropenickych pacien-
t0 je nésledné zajistén zvySeny hygienicky rezim. Tato rezimova opatfeni jsou
zaméfena i na stravu pacienta a v mnoha zafizenich byla doposud dopor-
ucovana tzv. neutropenicka/ izolacni dieta. Vysledky recentnich studii ukazuji
novy pohled na izolaéni stravu a predstavuji prehled aktualizovanych rezimo-
vych opatfeni pfi pfipravé stravy. Dochazi tedy k modifikaci neutropenické
diety s vyznamnym benefitem i pro pacienty a to se snizenim restrikce dosa-
vadnich doporuceni, zvySenim pestrosti.

ES04

I Stravovani sterilni a polosterilni
Marieta Balikova
FN Motol

Dnes je problematika nizkomikrobidlni diety pomérné ¢astym tématem a do-
chazi k neshodam mezi zdravotnickym personalem ohledné jeji efektivity.
Prvni zminky o dieté vznikly v 80-tych letech, avS8ak dosud nebyly stanove-
ny zadné smérnice pro dodrzovani sterilni diety a jeji GCinek neni zcela potvr-
zen. Provadi se studie, které by U¢inek diety potvrdily nebo vyvratily. | pfesto
je tato dieta hojné vyuzivana po celém svétg, i kdyz nejsou stanovena presna

pravidla, kterd by vymezila potraviny, které mohou a nemohou byt konzumo-
vany. D4 se fici, Zze kazda nemocnice nebo zdravotni stfedisko si stanovila své
vlastni pozadavky a omezeni. Li§i se také kritéria, kterd by vymezila, kdy za-
¢it dietu dodrzovat a kdy je mozné od danych omezeni upustit. Protoze ale
pfibyva nejen onkologickych pacienty, ale i pacientd uZivajicich imunosup-
resivni léky nebo majici snizenou imunitu z rdznych pfi¢in (napf. s autoimu-
nitmimi chorobami, AIDS), méla by byt stanovena pevna kriteria, ktera by
nizkomikrobidlni dietu vymezovala. Na zavér Ize zhodnotit nizkomikrobialni di-
etu jako kvalitni, pokud jsou dodrzovany hygienické zasady a pacient si umi
vybrat vhodnou potravinu. Pfedevsim Ize tuto dietu dodrzovat dlouhodobé,
o ¢emz nasvédcCuje i fakt, Zze u ,neonkologickych” pacientd je snizena imuni-
ta celozivotni

Bezpecna péce zamérena na mékké cile

ESO5

Psychosocialni interven¢ni tym Fakultni
nemochice Hradec Kralové

Andrea Necasova

FN Hradec Kralové

Fakultni nemocnice Hradec Kralové nabizi zaméstnancUm v akutnich kri-
zovych situacich pomoc Psychosocialniho intervenéniho tymu. Hlavnim
cilem této podpory je pomoc obnovit psychické sily po proziti nadlimit-
ni stresové zatéze.

Pro zaméstnance nemocnice je pfipravena pomoc specidlné vyskolenych ko-
legU, takzvanych peerd, ktefi poskytuji prvni psychickou pomoc na kolegidl-
ni Urovni. Hlavnim principem peer podpory je co nejvétsi profesni blizkost.
Proto jsou v tymu peerd FN HK zastoupeny r0zné kategorie zdravotnickych
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pracovnikd (sanitar, sestra, zdravotnicky zachranaf, radiologicky asistent, lé-
kar). Tato pomoc je anonymni a bezplatng, zdravotnikdm pomaha snizit riziko
profesniho selhani a profesniho vyhoreni.

Fakultni nemocnice Hradec Kralové nabizi psychosocidlni pomoc také rodi-
ndm hospitalizovanych pacient0 a jejich blizkym v psychicky naro¢nych situ-
acich, (sdéleni zavazné zprdvy, kriticky stav ¢ Umrti blizké osoby). Krizovou
pomoc rodindm a blizkym pacient0 zprostfedkovavaji zdravotnicti interventi
v rezimu 24/7. DOlezitym principem pomoci je zajisténi kontinuity péce o za-
sazené. V pfipadé potfeby intervent zprostfedkuje dal§i odbornou pomoc
v terénu. O pfivolani interventa rozhoduje personal oddéleni na zakladé vy-
hodnoceni situace. O pomoc mohou persondl pfimo pozadat i ti, ktefi za paci-
enty do FN HK dochazeji a prozivaji psychicky naro¢nou situaci.

workshop Paliativni péce

ES06

Hodnotova Anamnéza: Klicova dovednost
pro kvalitni zdravotni péci

Katefina Rusinov3, Irena Zavadova

Klinika paliativni mediciny, 1. LF UK a VFN v Praze

Workshop ,Hodnotovd Anamnéza“ nabizi unikatni prilezitost pro Ucastniky
konference obohatit techniku anamnestického rozhovoru napfi¢ zdravotnic-
kymi profesemi. Tato dovednost je nezbytna zejména u pacientd se zdvaznym
onemocnénim. V poslednich letech se stale vice zdUraznuje dulezitost zahr-
nuti hodnot a preferenci pacientd do planovani péce, zejména pro pacienty
s pokroCilymi onemocnénimi a v zavéru zivota. Tento workshop se zaméfuje
na rozvoj dovednosti sester i Iékaf0 v provadéni hodnotové vazanych rozho-
vorU s pacienty.

Dulezitym aspektem rozhovoru je ovéfeni porozuméni pacienta a, pro pfipad,
Ze pacient nebude v budoucnu kompetentni k rozhodovani, identifikace oso-
by s prdvem zastupného souhlasu. Spole¢né se zaméfime na praktické do-
vednosti vedeni hodnotové vazaného rozhovoru véetné pravniho a etického
aspektu tohoto procesu.

Workshop ,Hodnotovd Anamnéza“ prezentuje inovativni pfistup k vyuce zdra-
votnickych profesi na 1. 1ékarské fakulté UK, ktery integruje hodnotové vaza-
ny rozhovor do vyuky a poskytuje praktické dovednosti a nastroje.

Varia

SO1

I Vyznam ECP pfi feSeni potransplanta¢nich komplikaci

Petra Vodickovd, Michaela Marxov3, Klara Kabatova Maxova
FN Plzeri

Extrakorporalni fotoferéza (ECP) je 1éCebny postup, ktery ovliviuje reaktivi-
tu imunitniho systému nemocnych. Metoda je vyuZivana v terapii nadmérné
reakce Stépu proti hostiteli (GVHD) u pacientl po alogenni transplantaci kr-
vetvornych bunék a Ize ji vyuzit i profylakticky. Je povaZovana za bezpecny
imunoterapeuticky postup, umoziuijici zlepSeni kvality Zivota nemocnych. ECP
Ize realizovat u pacientd s projevy akutni i chronické GVHD jak hospitalizova-
nych, tak i v ambulantni péci.

Principem ECP je odbér perifernich mononuklearnich bunék (MNC) z pacien-
tovy krve pomoci aferézy, jejich fotomodifikace pfidanim fotosenzitivni latky
8-methoxypsoralen s naslednym oSetfenim UV-A zafenim a reinfuzi ozare-
nych bunék do obéhu pacienta.

& 160 Y



24. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2024

»

KAM /V\/As ROSOUVA TO NEJLEPSI Z CESKE
A SVETOVE HEMATOLOGIE

OBSAH SCHEMA PROGRAMU

SBORNIK ABSTRAKTU

Role sestry v managementu péce o pacienty s tézkou GvHD je nezastupitelna
a vyzaduje zkusenosti a peclivou teoretickou i praktickou pripravu ve vSech
specifickych oblastech poskytované péce.

V nasem prispévku prezentujeme pfipadovou studii pacientky s diagnézou
akutni myeloidni po alogenni transplantaci krvetvornych bunék se zdvazny-
mi projevy kozni a GIT GVHD v ¢asném potransplantacnim obdobi. Pacientka
podstoupila celkem 82 ECP procedur v pribéhu 2 let. Realizace ECP vykonU
a poskytovani komplexni oSetfovatelské péce prispélo k vyznamnému zlepSe-
ni celkového stavu pacientky.

S02
| Transplantace krvetvorby u sclerosis multiplex
Dominik Toman, Marcel Konarik
Klinika hematoonkologie, Fakultni nemocnice Ostrava, Ostrava Poruba, Cesko

Sclerosis multiplex, neboli roztrouSend skleréza je autoimunitni onemocné-
ni bilé hmoty centralni nervové soustavy. Toto onemocnéni zpUsobuje ztra-
tu myelinu a vede k difuzni ztraté axon0. Dochdzi k poSkozeni ochranného
obalu nervovych vldken v mozku a miSe. Cely tento proces se nazyva de-
myelinizace a postizena vldkna maji za nasledek poskozeni nervovych vidken
mezi mozkem a télem. Nemoc se projevuje poruchou citlivosti, ochrnutim,
zrakovym postizenim a nedostatec¢nou koordinaci. Na nasi klinice hematoon-
kologie ve Fakultni nemocnici v Ostravé |éCime pacienty se sclerosis multi-
plex pomoci autologni transplantace hematopoetickych kmenovych bunék.
Transplantace hematopoetickych kmenovych bunék predstavuje postup, kdy
jsou hematopoetické kmenové bunky vlastniho darce odebrany a zpét poda-
ny za zamérem repopulace a nahrazeni hematopoetického systému. Na nasi
klinice se preferuje odbér kmenovych bunék z periferni krve.

RoztrouSend skleréza se odradzi i na psychice ¢lovéka ve smyslu zmén osob-
nosti, ndlad a zvySuje se stupen Unavy, deprese, Uzkosti. Na nasi klinice se

snazi oSetfovatelsky personal vést proti témto nezadoucim aspektim inter-
venci a snazi se vést tyto pacienty k pohybové aktivité. PacientOm nabizime
celou Fadu cvic¢ebnich pomUcek (overball, balanéni podlozka, recumbent, od-
porové gumy), které maji k dispozici a jsou vedeni k jejich uzivani. Svou ak-
tivitu zaznamenavaji do cvic¢ebniho planu. Zapojeni pacientU s roztrouSenou
sklerézou do pohybové aktivity je vyznamné, protoze pohybova aktivita pod-
poruje prokrveni mozku okysli¢enim, zlepSuje pamét’ a ma pozitivni stimulac-
ni efekt na nervovy systém.

Klicové slova: sclerosis mlutiplex, transplantace krvetvorby, pohybova aktivita,

S03

| Asparaginaza znama neznama
Jana Vedrova', Petra Rozsivalova?
Oddéleni klinické farmacie, UHKT Praha, Praha, Cesko
2Nemocnicni Iékdrna - odd. klinické farmacie, Fakultni
nemocnice Hradec Krélové, Hradec Krélové, Cesko

Lymfoblastické leukemické buriky nejsou schopny syntetizovat asparagin,
aminokyselinu potfebnou pro tvorbu bilkovin a replikaci bunék. Asparaginaza
byla poprvé objevena v souvislosti s protinddorovym U¢inkem v roce 1961.
PFi podavani enzymu L-asparaginazy dochazi k depleci asparaginu v krvi, diky
¢emuz jsou leukemické blasty o tuto aminokyselinu pfipraveny a vysledkem je
jejich odumirani. V moderni dobé se asparaginaza obvykle ziskava z bakterial-
nich zdroj0, zejména E. coli a Erwinia chrysanthemi. Je klicovou soucasti 1é¢-
by akutni lymfoblastické leukemie a nékterych typ0 nehodgkinskych lymfom{
a jeji pouziti vyrazné zlepsilo vysledky a miru remise u déti i dospélych paci-
entd. Castou komplikaci 16€by je tzv. ticha inaktivace & hypersenzitivni reak-
ce. Pfednaska bude vénovana problematice lékovych forem L-asparagindzy,
zpUsobu podani, managementu predchazeni a feSeni hypersenzitivnich reakef
a déle terapeutickému monitorovani a jeho praktickému provedeni.
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S04

Pilotni projekt Upravy lééivych pfipravks
sestrou specialistkou na KDHO

Peter Jifina

Klinika détské hematologie a onkologie, FN v Motole, Praha

Cil: Uspora ¢asu, lécivych pfipravkd a finanénich prostfedkd.

Projekt probihd od zafi 2020 do soucasné doby s cilem efektivnéjsi Uspory
Casu oSetfujictho persondlu a snizeni spotfeby lé¢ebnych pfipravkd. V sou-
¢asné dobé Uprava léCebnych prostfedkd probihd na jednom z oddéleni
Kliniky détské hematologie a onkologie. Upravu lé&ivych prosttedkd provadi
jedna sestra specialistka ve vSedni dny v jednosménném provozu, za dodrze-
ni aseptickych podminek a v souladu s §5 378/2007 Sb. Zakonu o Ié&ivech.
V dobé nepfitomnosti sestry specialistky Upravu IéCiv provadi oSetfujici
personal.

Uprava légiv probiha v samostatné mistnosti spliiujici technické parametry,
soucasti je laminarni box, sklad IéCiv, hygienické zazemi. S provozem sou-
visi Skoleni, pravni odpovédnost, zaznamy, popisy i schvaleni Upravy |é&iv
[ékafem.

Zavér: Z dosavadnich vysledkd probihajiciho projektu zvazujeme rozsiteni
na dal$i oddéleni Kliniky hematologie a onkologie.

S05

Inspirace osetrovatelské péce z Princes
Maxima centru v Utrechtu

Petra Jurcikova

Détska hematoonkologicka klinika FN Motol, Praha

Ve dnech 12.6.-13.6. jsme se UcCastnily mezindrodniho sesterského sympdzia
v Utrechtu. Hlavnimi tématy na mezinarodni Urovni byla paliativni péce, bo-
lest, péCe o adolescenty a neposledni fadé ukazka a zapojeni se do worksho-
pu v otazkach , Jak jesté vylepsit péci o pacienty, sourozence a rodice?”

Prezentace predstavi inovativni postupy oSetfovatelského persondlu, jak
na zakladé oSetfovatelskych dikazu dosdhnout té nejlepsi mozné Iécby a jaké
jsou jesté dal$i moznosti v edukaci u déti s hematoonkologickym onemocné-
nim. Pfedstavi za&zemi Princes Maxima Center a srovnani kompetece sester.

Na zavér maly workshop: , Pfemyslejte, co mUzeme pouzit / vylepsit v oblas-
ti oSetfovatelstvi?”

S06

I Mezigeneraéni spoluprace sester
Tana Matouskova, Katefina Foktikova, Sona Novotna
Onkologie mensich déti, FN Motol, KDHO, Praha 5, Cesko

Dobré mezigeneracni vztahy na pracovisti a vzajemna spoluprace jsou nedil-
nou soucasti, jak prispét ke kvalitni péci o pacienty. Na nasi klinice se za léta
jejiho fungovéani vystfidalo spousta kolektivd. Predalo se plno zkuSenos-
ti a rad. A proto bychom se radi zeptali, jak to vnimaji sestry nasi klinice. Je
vzdy jednoduché prijeti nového, mlads$iho ¢lena do tymu? A jak probiha za-
¢lenéni nové kolegyné do stabilniho kolektivu? V anketé se zaméfime na to,
zda je vzdjemnd spoluprace mezi generacemi sester pfinosna pro obé stra-
ny a jaky vyznam nese vzajemny respekt k sobé. Zeptame se, jestli je snadné
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predavat si navzdjem zkusenosti z praxe a pro kterou skupinu je tézsi pfijmout
radu. Neméli bychom dopustit, Ze nastane situace, kdy vinou fluktuace pfijde-
me o sestry, které nesou zkusenosti, hodnoty a historii nasi prace.

S07
| Kdyz se rekne firemni kultura
Marcel Konarik
Klinika hematoonkologie, Fakultni nemocnice Ostrava, Ostrava Poruba, Cesko

Firemni (organizacni) kultura byva definovana jako ,vzorec sdilenych posto-
jO, pfesvédceni, ndzord a oCekavani, které nejsou nikde zaznamendny, avSak
usmeérnuji to, jak se lidé chovaji a vzajemné ovliviuji uvnitf organizace.”

Je sloZena z artefaktd, norem chovéni, postoju, hodnot a zakladniho presvéd-
¢eni. Tyto jednotlivé dily tvofi celek, ktery vyznamné ovliviiuje chod a fungo-
vani pracovisté, firmy, instituce, kolektivu.

Vyspélost a zdravi kultury se odrdzi na tom, jak se v praci chovame, jak se
citime, jak jsme &i nejsme na svou organizaci hrdi, a jak se identifikujeme
s jejim poslanim. Firemni kulturu ovliviiuje fada proménnych, z nichz nejvétsi
vyznam ma management organizace a jeho schopnost kulturu budovat, posi-
lovat, ale i poSkozovat a nicit.

S08

I OSetfovani PICC katetrU na Klinice hematoonkologie FNO
Dana Bestova, Markéta Erteltova
Klinika hematoonkologie, FN Ostrava, Ostrava Poruba, Cesko

Osetfovani PICC katetr se béhem nékolika poslednich let stalo nedilnou sou-
¢ésti péce o pacienty na nasi ambulanci kliniky haematoonkologie FN Ostrava.

Zaméfili jsme se na benefity, které nasim pacientOm zajistény Zilni vstup pfi-
nasi. Zejména u pacientl, ktefi jsou v intenzivni onkologické Ié¢bé a docha-
zi pravidelné k aplikacim lé¢ebnych preparatd do Zilniho obéhu, & k odbérdm
krve. Maji tak zajistén centralni zilni vstup, ktery je minimalné omezuje a mo-
hou k 1é¢bé svého onemocnéni dochazet ambulantné.

Jiz tfetim rokem monitorujeme pocty pfevaz0 PICC v ambulantnim provo-
zu. V roce 2020 jsme prevéazaly 508 PICC, v roce 2021 to bylo 782 prevaz(
cientd se zavedenym PICC katetrem i celkové néarUst pacientd na nasi klinice
nas nyni vede k tomu, abychom se této problematice vénovali, nejen z nase-
ho pohledu, ale i z pohledu pacientd. Sestry se v pé¢i o PICC katetry samo-
zfejmé pravidelné vzdélavaji, absolvuji kurzy a Skoleni. Ale i nazor, zkuSenosti
a podnéty ze strany pacientd na nasi klinice jsou pro néas velice dUlezité.

Od zafi 2023 jsme pacientm predkladali k dobrovolnému vyplnéni dotaznik.
V dotazniku jsme kladli otdzky, nejen ty, které se tykaji samotného oSete-
ni, & provozu, ale dali jsme prostor pacientdm vyjadfit vlastni ndzor, navrhy
¢i moznosti zlepSeni. Dle vysledkd naSeho Setfeni z odpovédi pacientd v ném
uvedenych, budeme nasledné vyhodnocovat, planovat a hledat novd mozna
doporuceni a FeSeni pro zlepSeni péce o tyto pacienty na nasi klinice.

Snazime se, aby byli zejména spokojeni nasi pacienti, aby je jejich momental-
ni omezeni nijak psychicky neomezovalo, ale aby naSe prace presto byla per-

fektné a profesionalné odvedena.

Jelikoz se na tomto prizkumu podileli vSichni zaméstnanci stacionare hema-
toonkologické kliniky FN Ostrava, patfi se jim za toto naSe podékovani.

Klicova slova: PICC katetr, hematoonkologie, pacienti, dotaznik.
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S09

MinchhausenOv syndrom by proxy u matky
pacienta lééeného na KDHO 2. LF UK a FN Motol
Filip Schramm, Pavlina Vejsadové, Jana Vichova, Karel Svojgr,
Zuzana Lelova

Klinika détské hematologie a onkologie, Fakultni

nemocnice v Motole, Praha 5, Cesko

Uvod: Tato kazuistika se zabyva pFipadem pacienta s onkologickym onemoc-
nénim, ktery trpél opakujicimi se septickymi stavy nejasného pUvodu. Béhem
hloubkového vySetfeni bylo zjiSténo, Zze matka pacienta vykazuje znamky
MUnchausenova syndromu by proxy.

Pacienti a metody: Byla provedena retrospektivni analyza |ékarské doku-
mentace pacienta s meduloblastomem, ktery byl Ié€en na nasi onkologické
klinice. Zaznamenavali jsme jeho IéCebny pribéh, véetné opakujicich se sep-
tickych stav0.

Vysledky: Béhem sledovani pacienta jsme zaznamenali opakované septic-
ké stavy, coz nas vedlo k podezfeni na neobvyklou situaci. Mikrobiologicka
analyza hemokultur odhalila pfitomnost bakterii nejasného pUvodu. Postupné
jsme dosli k zavéru, Zze matka pacienta, ktera je psychiatrickou pacientkou, za-
mérné manipuluje s pacientovymi vstupy, coz zpUsobilo opakujici se infekce.

Zavér: Tato kazuistika ukazuje na dulezitost véasného odhaleni MUnchausenova
syndromu by proxy u rodi¢e nebo pecovatele détského pacienta. Identifikace
této problematiky je kliCova pro poskytnuti adekvatni pé€e a ochranu pacien-
ta. Spoluprace mezi zdravotnickymi pracovniky, policii a OSPODem je nezbyt-
na pro zajisténi bezpecnosti a blaha pacienta. V tomto konkrétnim pfipadé
byla matka prevezena do psychiatrické nemocnice a pacient byl umistén
do détského centra, aby ziskal potfebnou péci a ochranu.
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BPO1

More Than 2% of Circulating Tumor Plasma Cells
Defines Plasma Cell Leukemia-Like Multiple Myeloma
Tomas Jelinek", Renata Bezdekova?, David Zihala", Tereza Sevcikova' ®,
Anjana Anilkumar Sithara' ¥, Lenka Pospisilova®, Sabina Sevcikova®,
Petra Polackova?, Martin Stork®, Zdenka Knechtova®, Ondrej Venglar?®,
Veronika Kapustova', Tereza Popkova', Ludmila Muronova",

Zuzana Chyra", Matous Hrdinka", Michal Simicek", Juan-Jose Garcés”,
Noemi Puig®, Maria-Teresa Cedena®, Artur Jurczyszyn'?,

Jorge J Castillo', Miroslav Penka?, Jakub Radocha'?,

Maria Victoria Mateos®, Jesus F San-Miguel”, Bruno Paiva”,

Ludek Pour®, Lucie Rihova?, Roman Hajek"

""Department of Hematooncology, University Hospital Ostrava and

Faculty of Medicine, University of Ostrava, Ostrava, Czech Republic.
2Department of Clinical Hematology, University

Hospital Brno, Brno, Czech Republic.

%Department of Biology and Ecology, Faculty of Science,

University of Ostrava, Ostrava, Czech Republic.

YlInstitute of Biostatistics and Analyses, Ltd, Brno, Czech Republic.

“Babak Myeloma Group, Department of Pathophysiology, Faculty

of Medicine, Masaryk University, Brno, Czech Republic.

®Department of Internal Medicine, Hematology and Oncology, University
Hospital Brno and Faculty of Medicine Masaryk University, Czech Republic.
"IClinica Universidad de Navarra, Centro de Investigacion Medica

Aplicada (CIMA), Instituto de Investigacion Sanitaria de Navarra

(IDISNA), CIBER-ONC number CB16/12/00369, Pamplona, Spain.

8Hospital Universitario de Salamanca, Instituto de Investigacion Biomedica

de Salamanca (IBSAL), Centro de Investigacién del Cancer (IBMCC-USAL,
CSIC), CIBER-ONC number CB16/12/00233, Salamanca, Spain.

9Hospital 12 de Octubre, CIBER-ONC number CB16/12/00369, Madrid, Spain.
9Plasma Cell Dyscrasia Center, Department of Hematology, Jagiellonian
University Medical College, Faculty of Medicine Cracow, Poland.

"Djvision of Hematologic Malignancies, Dana-Farber Cancer
Institute, Harvard Medical School, Boston, MA.

24th Department of Internal Medicine-Hematology, University
Hospital Hradec Kralove, Charles University, Faculty of Medicine
in Hradec Kralove, Hradec Kralove, Czech Republic.

Purpose: Primary plasma cell leukemia (PCL) is the most aggressive mono-
clonal gammopathy. It was formerly characterized by > 20% circulating
plasma cells (CTCs) until 2021, when this threshold was decreased to = 5%.
We hypothesized that primary PCL is not a separate clinical entity, but rather
that it represents ultra-high-risk multiple myeloma (MM) characterized by
elevated CTC levels.

Methods: We assessed the levels of CTCs by multiparameter flow cytometry
in 395 patients with newly diagnosed transplant-ineligible MM to establish a
cutoff for CTCs that identifies the patients with ultra-high-risk PCL-like MM.
We tested the cutoff on 185 transplant-eligible patients with MM and further
validated on an independent cohort of 280 transplant-ineligible patients
treated in the GEM-CLARIDEX trial. The largest published real-world cohort
of patients with primary PCL was used for comparison of survival. Finally, we
challenged the current 5% threshold for primary PCL diagnosis.

Results: Newly diagnosed transplant-ineligible patients with MM with 2%-20%
CTCs had significantly shorter progression-free survival (3.1 v 15.6 months; P
< .001) and overall survival (14.6 v 33.6 months; P = .023) than patients with
< 2%. The 2% cutoff proved to be applicable also in transplant-eligible patients
with MM and was successfully validated on an independent cohort of patients
from the GEM-CLARIDEX trial. Most importantly, patients with 2%-20% CTCs
had comparable dismal outcomes with primary PCL. Moreover, after revealing
a low mean difference between flow cytometric and morphologic evaluation
of CTCs, we showed that patients with 2%-5% CTCs have similar outcomes
as those with 5%-20% CTCs.
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Conclusion: Our study uncovers that > 2% CTCs is a biomarker of hidden
primary PCL and supports the assessment of CTCs by flow cytometry during
the diagnostic workup of MM.

J Clin Oncol 2023 Mar 1;41(7):1383-1392.
https://pubmed.ncbi.nim.nih.gov/36315921/

BP02

NGS better discriminates true MRD positivity

for the risk stratification of childhood ALL

treated on an MRD-based protocol

Michael Svaton”, Aneta Skotnicova", Leona Reznickova®,

Andrea Rennerova', Tatana Valova', Michaela Kotrova?,

Vincent H J van der Velden?®, Monika Briggemann?, Nikos Darzentas?,
Anton W Langerak®, Jan Zuna", Jan Stary®, Jan Trka", Eva Fronkova"
CLIP-Childhood Leukaemia Investigation Prague, Department of Paediatric
Haematology and Oncology, Second Faculty of Medicine, Charles

University and University Hospital Motol, Prague, Czech Republic.
2Department of Medicine I, University Hospital

Schleswig-Holstein, Kiel, Germany.

¥Department of Immunology, Laboratory Medical Immunology, Erasmus

MC, University Medical Center Rotterdam, Rotterdam, The Netherlands.
“Department of Paediatric Haematology and Oncology,

Second Faculty of Medicine, Charles University and

University Hospital Motol, Prague, Czech Republic.

We compared minimal/measurable residual disease (MRD) levels evaluated
by routinely used real-time quantitative polymerase chain reaction (gPCR)
patient-specific assays and by next-generation sequencing (NGS) approach
in 780 immunoglobulin (IG) and T-cell receptor (TR) markers in 432 children
with B-cell precursor acute lymphoblastic leukemia treated on the AIEOP-BFM
ALL 2009 protocol. Our aim was to compare the MRD-based risk stratification

at the end of induction. The results were concordant in 639 of 780 (81.9%)
of these markers; 37 of 780 (4.7%) markers were detected only by NGS. In
104 of 780 (13.3%) markers positive only by gPCR, a large fraction (23/104;
22.1%) was detected also by NGS, however, owing to the presence of
identical IG/TR rearrangements in unrelated samples, we classified those as
nonspecific/false-positive. Risk group stratification based on the MRD results
by gPCR and NGS at the end of induction was concordant in 76% of the
patients; 19% of the patients would be assigned to a lower risk group by
NGS, largely owing to the elimination of false-positive gPCR results, and 5%
of patients would be assigned to a higher risk group by NGS. NGS MRD is
highly concordant with gPCR while providing more specific results and can be
an alternative in the front line of MRD evaluation in forthcoming MRD-based
protocols.

Blood. 2023 Feb 2;141(5):529-533.
https://pubmed.ncbi.nlm.nih.gov/36240445/
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BPO3 therapeutically relevant protein kinases, e.g. p38a, as exemplified by the
Discovery of Potent and Exquisitely Selective Inhibitors compound MU1299.

of Kinase CK1 with Tunable Isoform Selectivity

Véclav Némec' 2, Prashant Khirsariya'-?, Pavlina Janovska?, Angew Chem Int Ed Engl 2023 Mar 6;62(11):e202217532.
Paula Martin Moyano", Luka$ Maier™ 2, Petra Prochazkova?, https://pubmed.ncbi.nlm.nih.gov/36625768/

Pavlina Kebkova®, Tomas Gybel’®, Benedict-Tilman Berger®,

Apirat Chaikuad®, Maria Reinecke®, Bernhard Kuster®> ©, Stefan Knapp#,

Vitézslav Bryja®, Kamil Paruch® 2

""Department of Chemistry, Faculty of Science,

Masaryk University, Brno, Czech Republic.

2|nternational Clinical Research Centre, St. Anne’s

University Hospital, Brno, Czech Republic.

¥Department of Experimental Biology, Faculty of Science,

Masaryk University, Brno, Czech Republic.

YlInstitute for Pharmaceutical Chemistry, Structural Genomics Consortium,

Johann Wolfgang Goethe-University, Frankfurt am Main, Germany.

%Chair of Proteomics and Bioanalytics, TUM School of Life

Sciences, Technical University of Munich, Freising, Germany.

®Bavarian Center for Biomolecular Mass Spectrometry (BayBioMS),

Technical University of Munich, Freising, Germany.

Casein kinases 1 (CK1) are key signaling molecules that have emerged
recently as attractive therapeutic targets in particular for the treatment of
hematological malignancies. Herein, we report the identification of a new
class of potent and highly selective inhibitors of CK1a, § and €. Based on their
optimal in vitro and in vivo profiles and their exclusive selectivity, MU1250,
MU1500 and MU1742 were selected as quality chemical probes for those
CK1 isoforms. At proper concentrations, MU1250 and MU1500 allow for
specific targeting of CK16 or dual inhibition of CK16/€ in cells. The compound
MU1742 also efficiently inhibits CK1a and, to our knowledge, represents
the first potent and highly selective inhibitor of this enzyme. In addition,
we demonstrate that the central 1H-pyrrolo[2,3-b]pyridine-imidazole phar-
macophore can be used as the basis of highly selective inhibitors of other
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Jan Straub P09, P11, P12, P13 P21,P24 Pavel Zak PO, PO8

Pavla Suchankova 005, P05 Marie Trnkova P52 Markéta Zaliova 011, P38, P05, P39, P41
Martina Sukova E13, P23 Iva Trsova P31, P33, P34 Vladimir Zidlik 006

Monali Sura 004 Anna Turkina 004 David Zihala 006, P11
Rosemary Sutton P38 Liliana Tuskova P17 Hana Zizkova P07, P08

Michael Svaton BP02 Blanka Vackova P52

Adam Svobodnik P07 Marie Valerianova P46

Karla Svobodova P12, P30 Karolina Vanickova 009, 010

Petra Svozilkova P24 Maryna Vasylkivska P39, P40

Alice Sykorova P18, P22 Jana Vedrova S02, S03

Jana Szabova P47 Pavlina Vejsadova S08, S09

Tomas Szotkowski P42 Ondrej Venglar 006, P11

Lucie Safrhansova P39, P40 Jitka Vesela P31, P33

Cyril $alek POS, PO7, P41, P42, P43, P47, P48 Jana Vichova 508, 509 Vysvétivky:

David Salek 002, P22 Pavel Vodarek P27, P28 E = edukacni sdéleni

Vaclav Seda 008 Prokop Vodicka 002, P18, P19, P20, P21 0 = Ustni sdéleni

Tereza Sevéikova 006, P11 Petra Vodickova S01 P = posterova sdéleni

Michal Simicek 006 Jaroslava Voglova P07, P08 S = odetfovatelska sdéleni - varia

Martin Simkovié 008, P27, P28 Hana Votavova P31, P34 ES = oSetiovatelska sdéleni - edukace

Michaela Simova P04 Lucia Vrablova P08 BP = vybér z nejlepsich publikaci
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VSEOBECNE INFORMACE

MiSTO KONANi KONFERENCE

24. prazské hematologické dny - HEMATOLOGIE 2024
se uskutecni v Clarion Congress Hotel Prague.

Adresa:

Freyova 33

190 00 Praha 9
www.clarioncongresshotelprague.com/cs

OBSAH
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Ctyrhvézdickovy Clarion Congress Hotel Prague se nachazi na Praze 9 ve Vyso&anech, pfimo na trase linky B Vyso&anska. Od historického centra Prahy je vzdalen
pouhych 15 minut jizdy méstskou hromadnou dopravou. Hotel je vyborné dostupny jak MHD, tak i automobilem, ktery je mozné zaparkovat na hotelovém parkovisti.

Kolbenova

Vysocanska

Clarion Congress
Hotel Prague
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REGISTRACE

Po celou dobu konference je registrace umisténa ve vstupnim foyer ve 3 patfe hotelu.

Registracni pfepazka bude otevrena v nasledujicich ¢asech:

OBSAH
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streda 17. 1. 2024

8:30 - 19:00 hodin

Ctvrtek 18. 1. 2024

7:30 - 19:00 hodin

patek 19.1.2024

8:00 - 13:30 hodin

Registraéni poplatky na misté:

LékaF, VS 2.500 K¢&
NLZP (vSeobecna sestra, laborant) 900 K&
Student, ddchodce 700 K&
Aktivni U€astnici (prezentujici autofri) zdarma
VIP host, vybor, &estny &len CHS zdarma

Veskeré platby na misté bude mozné provést pouze v €eskych korunach.

Registrac¢ni poplatek zahrnuje:
* vstup na odborny program béhem celé konference
* kongresovou tasku s materidly
* volny vstup na vystavu firem
* UCast na posterové sekci s oberstvenim
* obCerstveni béhem prestavek, obédy, vecefe v rdmci posterové sekce dne 18. 1. 2024

CERTIFIKATY

Akreditovana akce systému celoZivotniho vzdélavani je garantovana CLK a hodnocena
18 kreditnimi body. Vzdé&lavaci akce je poradana dle Stavovského predpisu CLK &. 16.
Pro NLZP je akce garantovana CAS.

Potvrzeni o Uéasti, certifikaty CLK a CAS budou zaslany elektronicky do 14 dn0 po skonéeni konference.
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STRAVOVANI

>

Kazdy registrovany Ucastnik obdrzi v kongresové tasce 2 obédové listky.

JMENOVKY

Kavové prestavky: Obédy:
foyer hotelova restaurace Veduta (2. patro)
konferencnich sald, Obédy budou vydavany:
sal Meridian étvrtek 18. 1. 2024 / patek 19. 1. 2024 v uréenych ¢asech

SCHEMA PROGRAMU <<

Spoleéensky vecer:
restaurace Veduta
(2.patro),
stieda 17. 1. 2024 od 19:30 hodin

Kazdy U¢astnik konference véetné vystavovateld obdrzi pfi registraci jmenovku, kterd ho opravriuje ke vstupu do danych prostor.

Barvy jmenovek:
Cervena Modra

lékat, V& NLZP (vSeobecna sestra,
laborant)

DOPRAVA

Hnéda

Seda

vystavovatelé organizaéni tym

Bez jmenovky nebude vstup povolen — pfi ztraté bude vystavena kopie jmenovky proti Ghradé 300 K¢&.

Clarion Congress Hotel je snadno dostupny linkou B metra (Zluta linka) do stanice Vysocéanska.

vvvvv

PARKOVANI

Parkovani neni zahrnuto v registraénim poplatku a néklady na néj si hradi kazdy U€astnik sdm. Nakupni galerie Fenix disponuje 600 misty.

Parkovani zdarma: 3 hodiny béhem tydne a 5 hodin o vikendu.

.....


www.dpp.cz
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SPOLECENSKY PROGRAM

STREDA 17. 1. 2024

19:30 Spolecensky vecer s rautem
(Clarion Congress Hotel Prague, restaurace Veduta)

Vstupné neni zahrnuto v registraénim poplatku. Vstupenky k zakoupeni u registrace.
Cena vstupenky: 800 K¢ / os.

Veskeré naklady na konani spolecenského vecera budou hrazeny vyhradné
z prostredky ziskanych prodejem vstupenek na tuto akci, nikoliv ze sponzorstvi
partnerd kongresu.
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INFORMACE K AKTIVNI UCASTI

Jednaci jazyk

Jednacim jazykem konference bude CeStina, slovenstina a angli¢tina (bez simultanniho pfekladu).

Informace pro prednasejici

Prednasky prezentované pres PC (dataprojektor) je nezbytné predat na USB flash. Pfednasky mlzete pfedavat technikim ve Vasem prednaskovém séle
od stfedy 17. 1. 2024 od 10:00 hodin, nejpozdéji 60 minut pred zahajenim programu vaseho prednaskového bloku, jinak nemuiZeme garantovat
bezproblémovy pribéh Vasi prezentace.

Média si, prosim, vyzvednéte po ukonéeni Vaseho programového bloku.

POSTERY

Postery budou umistény na panelech o maximalnim rozméru 200 cm (8itka) x 200 cm (vySka), v sale Meridian (3. patro).
Posterové tabule budou oznaceny Cisly, které odpovidaji posterové ¢asti programu (P01 — P54).

Postery budou vystaveny po celou dobu konani konference.

Instalace poster0: stieda 17. 1. 2024 od 10:00 hod.

Deinstalace posterU: patek 19. 1. 2024 po 13:30 hod.

PomUcky k instalaci budou k dispozici v prostoru posterové sekce.

V ramci posterové sekce bude organizovana rizena diskuse.

Prosime autory sdéleni, aby byli pfitomni u svého posteru béhem celé doby vymezené k diskusi:

ve ctvrtek 18. 1. 2024 od 18:15 do 19:15 hod. (sal Meridian).

SBORNIK ABSTRAKTU

Sbornik neprosel jazykovou Upravou.
Autori odpovidaji za obsahovou i formalni stranku svého prispévku.

& 177 )
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PLAN PROSTOR A VYSTAVY
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Legenda k planku vystavni plochy

AOP Orphan Pharmaceuticals GmbH
Member of the AOP Health Group
CSL BEHRING s.r.o.

ROCHE s.r.o.

SERVIER s.r.o.

Sanofi s.r.o.

Gilead Sciences s.r.o.

Astellas Pharma s.r.o.

Amgen s.r.o.

Novartis s.r.o.

. Swixx Biopharma s.r.o.

. AstraZeneca Czech Republic s.r.o.
. Bristol-Myers Squibb spol. s r.o.

. Janssen-Cilag s.r.o.

. Pfizer, spol. sr.o.

. AbbVie s.ro.

. BIOMEDICA CS, s.r.0.

. DIAGNOSTIKA, s.r.o.

. SARSTEDT spol. s r.o.

. Miltenyi Biomedicine GmbH

. Zentiva, k.s.

. Grifols s.r.o.

. Octapharma CZ s.r.o.

. Sandoz s.r.o.

. ELILILLY CR, s.r.0.

. Takeda Pharmaceuticals Czech Republic s.r.o.
. GlaxoSmithKline, s.r.o.

. Steiner, s.r.o.

. Swedish Orphan Biovitrum s.r.o.

. HEMATOLOGIE-online.cz
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GENERALNi PARTNERI

Qllu Bristol Myers Squibb® w GILEAD

Creating Possible

N—
janssen J Oncology ) NOVARTIS

HLAVNi PARTNERI

obbvie AMGEN & Pfizer
SERVIERS © SWiXXscrrarms
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) astellas
VYSTAVOVATELE
BIOMEDICA d'agnos'“ka GsSK
A
D (3 oclapharma SANDOZ
@sob

© 8 HEMATOLOGIE-online.cz
onzultaé

Konzultaéni a vzdélavaci portal pro lékare

VSEM PARTNERUM A VYSTAVOVATELUM DEKUJEME ZA UCAST A PODPORU!

Medialni partneri

MMEDICINA

we make media

SCHEMA PROGRAMU

W@RLD

MEDNET
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