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UVODNI SLOVO

Milé kolegyné, mili kolegové,

dovolujeme si vas pfivitat na 22. prazskych hematologickych dnech — HEMATOLOGIE 2022
- Post-ASH. Uvodni slovo piseme 14. prosince 2021 a jsme optimisty, Ze konference
probéhne prezenéni formou. Protoze jsme ale za ty téméf dva roky Zivota s Covidem
pochopili, Ze nafizeni se méni ze dne na den, i bez pfedchoziho varovani, jsme pfipraveni
realizovat konferenci v online formé.

Potésil nas velky zajem o aktivni GCast na konferenci. Védecky vybor hodnotil 41 abstraktd,
z nichz 8 vybral k ordlnimu sdéleni. SoutéZze o nejlepsi sdéleni mladych hematologd se
zUcastnilo 13 uchazec€u. Vétsina prihlaSenych sdéleni byla prezentovana na nejvyznamnéjsich
mezinarodnich kongresech a naSe konference je tak zrcadlem toho nejlepsiho vytvoreného
v Ceské hematologii v roce 2021. Prestizni Hefmanského prednasku prednese dlouholety
predseda Ceské myelomové skupiny profesor Hajek a Neuwirtovu prednasku vedouci
aferetického oddéleni UHKT docentka Ga$ova. Podafilo se ndm zajistit osobni U&ast
vynikajicich zahraniénich hostd, nové zvolené prezidentky EBMT Anny Suredy a tfi
prednasejicich z Mayo Clinic v Rochesteru. | letos budete mit pfilezZitost diskutovat s fe¢niky
v ,Meet the expert” workshopech a problematika Covid-19 onemocnéni dostane Siroky
prostor. OSetfovatelsky program ma jako hlavni téma pediatrickou problematiku a vénuje se
rovnéz otdzkdm generaéniho slozeni pracovnich tym0. | tentokrat vitdme velky zajem
farmaceutickych firem o organizaci kvalitnich satelitnich sympozii.

TéSime se na setkani s vami v pribéhu prednasek a diskuzi nad postery.

"r i [ L6 ( ..; o
I!C[L‘{J 55{‘;{1 sl % et "‘f-{
Prof. MUDr. Jan Stary, DrSc. Prof. MUDr. Marek Trnény, CSc.
prezident konference predseda organiza¢niho a 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

Prezident konference:

Jan Stary

Emeritni prezident:

Pavel Klener

Predseda organizac¢niho
a védeckého vyboru:

Marek Trnény

Organizaéni a védecky vybor,

¢lenové:
Petr Cetkovsky
Jaroslav Cermak
Ondrej Hrusak
Anna Jonésova
Roman Kotlin
Pavel Klener jr.
Tomas Kozak
Jan Kvasnicka
Tomas Stopka
Jan Trka
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Garanti oSetrovatelského programu:

Darja Hrabankova
Lucie Vylitova
Lenka Turkova
Jitka Wintnerova

HODNOTITELE ABSTRAKTU

Jaroslav Cermak
Ondrej Hrusak
Anna Jonasova
Pavel Klener jr.
Roman Kotlin

Tomas Kozak
Jan Stary
Tomas Stopka
Jan Trka
Marek Trnény

PREHLED POZVANYCH PREDNASEJICICH

A PREDSEDAJICICH

Angelika Batorova (Bratislava, SK)
David Belada (Hradec Krélové)
Petra Bélohlavkova (Hradec Kralové)
Jan Blatny (Brno)

Alena Bulikova (Brno)

Petr Cetkovsky (Praha)

Jaroslav Cermak (Praha)

Petr Dulicek (Hradec Kralové)
Edgar Faber (Olomouc)

FrantiSek Folber (Brno)

Eva Fronkova (Praha)

Zdenka GasSova (Praha)

Jaromir Gumulec (Ostrava)
Roman Hajek (Ostrava)

Darja Hrabankova (Praha)

Andrea Janikova (Brno)

Pavel Jindra (Plzen)

Anna JonasSova (Praha)

Jan Koren (Praha)

Tomas Kozéak (Praha)

Shaji Kumar (Mayo Clinic, Rochester, USA)
Jifi Mayer (Brno)

Grzegorz Nowakowski (Mayo Clinic,
Rochester, USA)

Mrinal Patnaik (Mayo Clinic, Rochester, USA)
Kamila Polgarova (Praha)

Dagmar PospiSilova (Olomouc)
Ludék Pour (Brno)

Zdenék R&cil (Praha)

Lukas Smolej (Hradec Kréalové)

Jan Stary (Praha)

Anna Maria Sureda (Barcelona, Spain)
Cyril Salek (Praha)

Martin Spagek (Praha)

Lucie Sramkova (Praha)

Jan Trka (Praha)

Marek Trnény (Praha)

Milan Trojanek (Praha)

Lenka Turkova (Praha)

Jan Vydra (Praha)

Lucie Vylitova (Praha)

Jitka Wintnerova (Praha)

Jan Zuna (Praha)
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VSEOBECNE INFORMACE

MiSTO KONANi KONFERENCE

22. prazské hematologické dny: Hematologie 2022 - Post-ASH
se uskutedni v Clarion Congress Hotel Prague.

Adresa:

Freyova 33

190 00 Praha 9

www.clarioncongresshotelprague.com/cs

Ctyrhvézdickovy Clarion Congress Hotel Prague se nachézi na Praze 9 ve Vysolanech,
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.

Kolp
enoVa
. @
\0 \|5\(\a 8 Vyso&anska
So¥° 2
&

Clarion Congress
Hotel Prague
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REGISTRACE
Po celou dobu konference je registrace umisténa ve vstupnim foyer ve 3 patre hotelu.
Registracni pfepazka bude oteviena v nasledujicich ¢asech:

¢tvrtek 20. 1. 2022 7:30 - 19:00 hodin

patek 21. 1. 2022 8:00 - 16:00 hodin

Registraéni poplatky na misté:

Lékat, VS 1200 K&
NLZP (vSeobecna sestra, laborant) 800 K¢
Student, dUchodce 700 K&
Aktivni U€astnici (prezentujici autori) zdarma
VIP host, vybor, Eestny &len CHS zdarma

Veskeré platby na misté bude mozné provést pouze v ¢eskych korunach.

Registrac¢ni poplatek zahrnuje:
* vstup na odborny program b&éhem celé konference
* kongresovou tasku s materidly, program, sbornik abstraktd
* volny vstup na vystavu firem
* obCerstveni béhem prestavek a obédy
* pristup ke shlédnuti offline zdznamu z konference. Offline zadznam bude pfistupny na
www.phd.cz od 10. 2. 2022 do 30. 6. 2022.

PRAVIDLA PRO VSTUP NA KONFERENCI
Konference PHD 2022 se uskuteéni pfi dodrzeni vSech aktualné platnych vladnich nafizeni
a opatfeni. BEéhem akce plati i povinnost mit nasazeny respirator.

VSTUP NA KONFERENCI BUDE UMOZNEN POUZE PO PREDLOZENI:
* platny Certifikat EU COVID-19
min. platnost od 20. 1. 2022 (v aplikaci Te¢ka nebo vytistény)
* negativni RT-PCR test stary nejvySe 72 hodin (podminka platna pro vyjimky):
- osoby s kontraindikaci k o¢kovani - doklada se zdznamem v ISIN
- osoby s neukonéenym ockovanim nebo neuplynutim doby 14 dn0 od posledni davky

Vice informaci se dozvite na: https://ocko.uzis.cz

VSem Uc¢astnikdm dékujeme za spolupréci pfi dodrzovani aktualnich hygienickych
a protiepidemickych opatfeni.
Prosime, sledujte www.phd.cz, kde budou pfipadné zmény aktualizovany.

Hematologie 2022 post-AsH
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CERTIFIKATY

Akreditovana akce systému celoZivotniho vzdélavani je garantovana CLK a hodnocena
kreditnimi body. Vzd&lavaci akce je poradana dle Stavovského predpisu CLK &. 16.
Pro NLZP je akce garantovana CAS.

Potvrzeni o Uéasti, certifikaty CLK a CAS budou vydavany u registrace po skonéeni
odborného programu.

Po skonéeni konference nebudou certifikaty zasilany postou.

STRAVOVANI
Kavové prestavky: Obédy:
foyer hotelova restaurace Veduta (2. patro)
konferencnich salg, Obédy budou vydavany:
sal Meridian étvrtek 20. 1. 2022 / patek 21. 1. 2022 v uréenych ¢asech

Kazdy registrovany G¢astnik obdrzi v kongresové tasce 2 obédové listky.

JMENOVKY

Kazdy ucastnik konference vcetné vystavovatelO obdrzi pfi registraci jmenovku, kterd ho
opraviuje ke vstupu do danych prostor.

Barvy jmenovek:
Cervena Modra Hnéda Seda

NLZP

Iékat, VS (véeobecna
sestra, laborant)

vystavovatelé | organizacni tym

Bez jmenovky nebude vstup povolen — pfi ztraté bude vystavena kopie jmenovky proti
Uhradé 300 K¢.

8 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

DOPRAVA

Clarion Congress Hotel je snadno dostupny linkou B metra (ZIut4 linka) do stanice
Vysocanska.

.....

PARKOVANI

Parkovani neni zahrnuto v registracnim 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.

.....

baru Tempus (3. kongresové patro), vedle salu Meridian.

Hematologie 2022 post-AsH
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INFORMACE K AKTIVNI UCASTI

Jednaci jazyk
Jednacim jazykem sjezdu bude ¢€estina, slovenstina a angli¢tina (bez simultanniho
prekladu).

Informace pro prednasejici

Pfednasky prezentované pres PC (dataprojektor) je nezbytné pfedat na USB flash. Pfednasky
mulzete preddvat technikOm ve Vasem predndskovém sdle od ¢étvrtka 20. 1. 2022
od 7:30 hodin, nejpozdéji 60 minut pifed zahajenim programu vaseho prednaskového
bloku, jinak nemUZeme garantovat bezproblémovy pribéh Vasi prezentace.

Média si, prosim, vyzvednéte po ukonceni Vaseho programového bloku.

POSTERY

Postery budou umistény na panelech o rozméru 180 cm (Sitka) x 120 cm (vyska), v séle
Meridian (3. patro).

Posterové tabule budou oznaceny ¢&isly, které odpovidaji posterové ¢asti programu
(P-01 - P-33).

Postery budou vystaveny po celou dobu konani konference.

Instalace posterd: ¢tvrtek 20. 1. 2022 od 8:00 hod.

Deinstalace posterd: patek 21. 1. 2022 po 16:00 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 ¢tvrtek 20. 1. 2022 od 18:00 do 19:00 hod.
(sal Meridian).

SBORNIK ABSTRAKTU

Sbornik neprosel jazykovou Upravou.
Autofi odpovidaji za obsahovou i formalni stranku svého prispévku.
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SPOLECENSKY PROGRAM

Ctvrtek 20. ledna 2022

‘ - ,
\*;;\-:éi

Vzhledem k preventivnim nafizenim a vyraznému omezeni limitu Uéastnikd na
spolec¢enskych akci je letoSni spoleéensky vecer zrusen.
Dékujeme za pochopeni.

Organizaéni zajisténi konference

Meritis, s.r.o.
Obrovského 644
141 00 Praha 4

e-mail:
phd2022@meritis.cz

tel.: 272 774 065
fax: 272 767 597

www.phd.cz

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

Dita Bilkovéa

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

Jitka Dobrevova
registrace, ubytovani
tel.: 737 287 522
dobrevova@meritis.cz

Hematologie 2022 post-AsH
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| misto | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 |

¢tvrtek 20. 1. 2022

Cp
8:45-9:30 9:40-10:40
sal Meet the expert S
ZENIT AstraZeneca workshop &>°
str. 31 <
str. 15 c
g
8
R
(=
o
=]

10:40-

KEPLER r 31 workshop

str. 15

9:40-10:40

Meet the expert
workshop
str. 15

salonek
Quadrant

saly 8:45-9:30 9:40-10:40
TYCHO/ Pizer Meet the expert

patek 21. 1. 2022

9:30-11:00
8:15-9:15 Blok Il

- Celgene / BMS Edukacni program
ZENIT str. 33 Prednaskova sdéleni

str. 24

saly 8:30-9:15
TYCHO/ Gilead
KEPLER str. 33
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Edukacni program
Prednaskova sdéleni

11:00-12:30

Blok I

s
=)
<
(4]
&
str. 16 g
8
-
E
o
11:00-12:30 <
o
O3etfovatelsky program v
Pediatrie ]
o~
str. 28 S
11:20-12:50
Blok IV

11:00-11:20 Prestavka na kavu

Edukacni program
Prednaskova sdéleni

str. 25

13:00-14:00
Novartis
str. 32

13:00-14:00

Janssen-Cilag
str. 32

=

12:50-13:30 Obéd (restaurace Veduta)

13:30-14:15

AbbVie
str. 34

| 14:00 | 15:00 | 16:00 | 17:00 | 18:00 | 19:00 | 20:00 |

P
14:15-16:00 16:15-17:55
SLAVNOSTNI Blok Il
ZAHAJENI =3 Edukaéni program
@
YN EER W E W= Prednaskova sdéleni
. v v f o
Neuwirtova prednaska @ B s “'::::
str. 17 B i £eNO
>§ ‘ZRUsE Vi
o 18:00-19:00 19:30'\%/;)"
c'E Posterova sekce e Spolecensky vecer
14:15-16:00 & 16:15-17:30 (sal Meridian) (restaurace Veduta,
S .
WORKSHOP | S WORKSHOP I str. 1923 hotel Clarion)
str. 29 str. 29
14:30-16:00 Legenda
EDUKACNi PROGRAM
Mayo Clinic - . ——
PREDNASKOVA SDELENI
str. 26 PREDNASKY 0-01 - 0-08
16:00 MEET THE EXPERT
» WORKSHOP
Zakonceni
konference OSETROVATELSKY PROGRAM

SATELITNi SYMPOZIA

TP PRESTAVKA NA KAVU

OBED
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CTVRTEK 20. 1. 2022

9:40 - 10:40
—> SAL ZENIT

Meet the expert workshop
- COVID-19

Janikova A. (Brno), Racil Z. (Praha)

—> SALY TYCHO + KEPLER

PODROBNY Meet the expert workshop
PROGRAM - Praktické otazky z trombozy a hemostazy

Dulicek P. (Hradec Kralové), Gumulec J. (Ostrava)
KONFERENCE

— SALONEK QUADRANT

Meet the expert workshop

- Praktické otazky spojené s CAR-T cell terapii
Polgarova K. (Praha), Srémkova L. (Praha)

10:40-11:00 Prestavka na kavu

Hematologie 2022 post-asH 15
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—> SAL ZENIT

11:00 - 12:30
Odborny program - Blok |
Predsedajici: Cetkovsky P. (Praha), Mayer J. (Brno)

11:00-11:20

E-01 B Akutni myeloidni leukémie (AML) a kongres ASH 2021
Mayer J. (Brno)

11:20-11:35

0-01 I IL4-STAT6 signaling induces CD20 in chronic lymphocytic leukemia and

this axis is repressed by PI3K5 inhibitor idelalisib (iwCLL 2021)
Mraz M. (Brno) a spol.

11:35-11:55

14:15-16

SLAVNOSTNIi ZAHAJENiIi KONFERENCE

14:15-14:45

:00

Predsedajici: Cetkovsky P. (Praha), Hrabankova D. (Praha), Kozak T. (Praha),
Stary J. (Praha), Srdmkova L. (Praha), Trnény M. (Praha)

E-02 J Akutni lymfoblastova leukémie
Sélek C. (Praha)

11:55-12:10

0-02 ] NGS-based MRD quantitation: an alternative to qPCR validated on
a large consecutive cohort of children with ALL (ASH 2021)
Skotnicovéa A. (Praha) a spol. - OCENENE SDELENI MLADYCH HEMATOLOGU

12:10-12:30

Zahajeni konference

Uvodni slovo:

Jan Stary - prezident konference
Michal Kriek - pfedseda Spolku deskych lékait v Praze CLS JEP

Stépan Svadina - predseda CLS JEP

14:45-15:20

E-03 [ Aktualni trendy v terapii chronické lymfocytarni leukémie
Spacek M. (Praha)

12:30-13:15 Obéd (hotelova restaurace Veduta, 2. patro)
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HERMANSKEHO PREDNASKA
MULTIPLE MYELOMA:

A QUICK REFLECTION ON THE FAST PROGRESS

Hajek R. (Ostrava)

15:20 - 15:55

NEUWIRTOVA PREDNASKA

HEMAFEREZA V HEMATOONKOLOGII:
OCEKAVANI, MOZNOSTI A UCINNOST

Gasova Z. (Praha)

16:00 - 16:15

Prestavka na kavu

Hematologie 2022 post-AsH
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16:15-17:55
Odborny program - Blok Il
Predsedajici: Faber E. (Olomouc), Jindra P. (Plzeri)

16:15-16:45

E-04 J] Hodgkin lymphoma
Sureda A. (Barcelona, Spain)

16:45-17:00

0-03 Jj Polatuzumab Vedotin plus Rituximab, Cyclophosphamide, Doxorubicin,
and Prednisone (pola-R-CHP) Versus Rituximab, Cyclophosphamide,
Doxorubicin, Vincristine and Prednisone (R-CHOP) Therapy in Patients
with Previously Untreated Diffuse Large B-Cell Lymphoma: Results from
the Phase Ill POLARIX Study (ASH 2021)

Trnény M. (Praha) a spol.

17:00-17:20

E-05 J CAR-T lymfocyty - novinky z ASH 2021
Folber F. (Brno)

17:20-17:35

0-04 Jj Circulating Plasma Cells Are the Most Powerful Prognostic Marker in
Transplant Ineligible Multiple Myeloma with 2% As a New Cut-Off for
Primary Plasma Cell Leukemia (ASH 2021)

Jelinek T. (Ostrava) a spol.

17:35-17:55

E-06 ] Post-ASH 2021 a transplantace
Vydra J. (Praha)

18:00 - 19:00 Posterova sekce (sal Meridian)

18 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

POSTEROVA SEKCE

Moderovana diskuse: ¢tvrtek 20. 1. 2022 18:00 - 19:00 hodin, sal Meridian
Postery budou vystaveny po celou dobu konani konference.

LYMFOMY (POSTERY P-01 — P-09)

Diskusi fidi* Belada D. (Hradec Kralové), Pour L. (Brno)

P-01
Event-Free and Overall Survival in over 6,000 Patients Treated with Frontline
Immunochemotherapy for Follicular Lymphoma between 2002-2018: First
Report from the International FLIPI24 Consortium (ASH 2021)
Prochézka V. (Olomouc) a spol.

P-02
Multicenter retrospective analysis of risk factors for mortality of COVID-19
infection in patients with lymphoma (ICML 2021)
Koren J. (Praha) a spol.

P-03 OCENENE SDELENI MLADYCH HEMATOLOGU
Immune Response in 465 Hematological Patients Vaccinated with mRNA
Vaccine Against Sars-Cov-2: A Single Centre Experience (ASH 2021)
Susol O. (Ostrava) a spol.

P-04 OCENENE SDELEN{ MLADYCH HEMATOLOGU
Polatuzumab vedotin plus bendamustine and rituximab in patients with
relapsed/refractory diffuse large B-cell lymphoma in the real world (/ICML 2021)
Vodicka P. (Praha) a spol.

P-05
First-MIND: Primary Analysis from a Phase Ib, Open-Label, Randomized Study to
Assess Safety of Tafasitamab or Tafasitamab + Lenalidomide in Addition to R-CHOP
in Patients with Newly Diagnosed Diffuse Large B-cell Lymphoma (ASH 2021)
Belada D. (Hradec Kralové) a spol.

P-06
Cyclin-dependent Kinase 4/6 Inhibitor Palbociclib Synergizes with BCL2
Inhibitor Venetoclax in Experimental Models of Chemotherapy Refractory
Mantle Cell Lymphoma (ASH 2021)
Malarikova D. (Praha) a spol.

Hematologie 2022 post-ash 19
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P-07
Celotélové vysetieni magnetickou rezonanci ve stagingu lymfomd ve srovnani
s PET/CT - metaanalyza
Lambert L. (Praha) a spol.

P-08
Novel strategies for three-dimensional culture of chronic lymphocytic leukemia
cells (iwCLL 2021)
Svozilova H. (Brno) a spol.

P-09
B-cell non-Hodgkin’s Lymphomas Associated with Amyloidosis
Flodr P. (Olomouc) a spol.

MYELOMY (POSTERY P-10 - P-11)

Diskusi fidi: Belada D. (Hradec Krélové), Pour L. (Brno)

P-10 OCENENE SDELEN{ MLADYCH HEMATOLOGU
Pathogenesis of extramedullary multiple myeloma: from resistance to
identification of novel therapeutic targets (ASH 2021)
Sevéikova T. (Ostrava) a spol.

P-11
Coexistence of multiple myeloma and myelodysplastic syndrome (EHA 2021)
Pavlistova L. (Praha) a spol.

AKUTNI LEUKEMIE (POSTERY P-12 — P-20)

Diskusi ridi: Trka J. (Praha), Zuna J. (Praha)

P-12
Chimeric JAK2 kinases trigger non-uniform changes of cellular metabolism in
BCR-ABL1-like childhood ALL (EHA 2021)
Starkova J. (Praha) a spol.

P-13
Activated biosynthetic pathways serve as a rescue mechanism in leukemia cells
after in vivo L-asparaginase treatment
Alquezar-Artieda N. (Praha) a spol.

20 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

P-14
Analysis of cytogenomic and clinical features of pediatric T-acute lymphoblastic
leukemia (T-ALL) (ECA 2021)
Lizcova L. (Praha) a spol.

P-15
Transport of aspartate and glutamate into leukemic cells impedes the effect of
chemotherapy treatment
HloZkova K. (Praha) a spol.

P-16
In vitro expansion of multi-LAA specific T-lymphocytes
Mackova J. (Praha) a spol.

P-17
Single-Nucleotide Polymorphisms in MICA and MICB Genes Could Play a Role in
the Outcome in AML Patients after HSCT
Machuldova A. (Plzen) a spol.

P-18
Cryptic translocation t(5;11)(q35;p15) resulting in NUP98::NSD1 gene fusion in
adults with de novo acute myeloid leukemia (AML) (ECA 2021)
Ransdorfova S. (Praha) a spol.

P-19
TIM-3 expression and markers of immune escape on leukemia cells (ESMO 2021)
KuZelova K. (Praha) a spol.

P-20
Biobanka a jeji vyznam v hematoonkologii
Broskevicova L. (Ostrava) a spol.

MDS, CML a jiné (POSTERY P-21 — P-33)

Diskusi Fidi: Bélohldvkovéa P. (Hradec Krélové), Cermak J. (Praha)
P-21

Ten Years of the Czech MDS Registry: Real Life Data and Experiences (MDS 2021)
Jonasova A. (Praha) a spol.
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P-22
THE del(5q) SIZE IN MDS IS CORRELATED TO KARYOTYPE COMPLEXITY AND
FREQUENCY OF TP53 MUTATIONS (MDS 2021)
Zemanova Z. (Praha) a spol.

P-23
Significance of chromosome 7 aberrations in hematological diseases of the
myeloid lineage
Onderkova M. (Praha) a spol.

P-24
Circular RNAs in myelodysplastic syndromes and impact of SF3B1 mutations on
their expression (ASH 2021)
Hrustincova A. (Praha) a spol.

P-25
Analysis of 5-Azacytidine Resistance Models Reveals a Set of Targetable
Pathways
Minarik L. (Praha) a spol.

P-26
Venetoclax efficacy in high-risk MDS and AML patients
Minarik L. (Praha) a spol.

P-27
Mutations in RUNX1 gene contribute to the progression of lower-risk MDS
patients by disrupting cellular protection against malignant transformation
(MDS 2021)
Kaisrlikova M. (Praha) a spol.

P-28
Citlivost imatinib-rezistentnich klon0 blastického zvratu CML k BH3-mimetikim
je dana zménou exprese pro- a antiapoptotickych proteind
Laznicka A. (Praha) a spol.

P-29
HALF: A Prospective Multi-centre Phase Il Clinical Trial evaluating the Efficacy
and Safety of Tyrosine Kinase Inhibitors’ Discontinuation after Two-step Dose
Reduction in Patients with Chronic Myeloid Leukemia in Deep Molecular
Remission (ASH 2021)
Ciéatkova P. (Brno) a spol.
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P-30
BK polyomavirus-associated haemorrhagic cystitis after allogeneic HSCT:
Pretransplant serotype-specific antibodies and T cell-mediated immunity have
a prognostic value in identifying patients at risk
Kroutilova M. (Praha) a spol.

P-31
Thrombotic microangiopathy in two patient with Covid 19 disease (ISTH 2021)
Bradécova P. (Usti nad Labem) a spol.

P-32
Non-criteria antiphospholipid antibodies anti-PT/PS, anti-Anexin V: benefit in
diagnostics of antiphospholipid syndrome? (GTH 2021)
Bradacova P. (Usti nad Labem) a spol.

P-33
The impact of rheohaemapheresis on lipid metabolism and serum proprotein
convertase subtilisin kexin 9 (PCSK9) in patients with the age-related macular
degeneration (ISFA-E-ISFA 2021)
Vejrazkova E. (Hradec Krédlové) a spol.
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PATEK 21. 1. 2022

—> SAL ZENIT

9:30 - 11:00
Odborny program - Blok Ili

Predsedajici: Frorikova E. (Praha), Jonasova A. (Praha)

9:30 - 9:50

E-07 ] Anémie - Post-ASH 2021
PospiSilova D. (Olomouc)

9:50 - 10:05

11:20 - 12:50
Odborny program - Blok IV

Predsedajici: Batorova A. (Bratislava, SK), Smolej L. (Hradec Kralové)

11:20-11:35

0-07 Jj Efficacy and Safety of Parsaclisib in Patients With Relapsed or
Refractory Mantle Cell Lymphoma Not Previously Treated With
a BTK Inhibitor: Primary Analysis From a Phase 2 Study (CITADEL-205)
(ASH 2021)
Klener P. (Praha) a spol.

11:35-11:50

0-05 Jj Aging-related Changes in Erythropoietic Activity and Iron Metabolism
in a Mouse Model of Congenital Erythrocytosis with Human
Gain-of-function Erythropoietin Receptor (ASH 2021)

Horvathova M. (Olomouc)

10:05-10:25

0-08 JJ Efficacy and Safety of Parsaclisib in Patients With Relapsed or
Refractory Follicular Lymphoma: Primary Analysis From a Phase 2 Study
(CITADEL-203) (ASH 2021)

Trnény M. (Praha) a spol.

11:50-12:10

E-08 J Imunitni cytopenie
Kozak T. (Praha)

10:25-10:40

E-10 Jj COVID-19 a koagulace
Bulikova A., Penka M. (Brno)

12:10 - 12:30

0-06 Jj High-Dose Methotrexate Is Not Associated with Reduction in CNS
Relapse in Patients with Aggressive B-Cell Lymphoma: An International
Retrospective Study of 2300 High-Risk Patients (ASH 2021)

Zikmundova Klanova M. (Praha) a spol.

10:40-11:00

E-11 J COVID-19 a hematologie na ASH 2021
Koren J. (Praha)

E-09 J] (R)evoluce v Iécbé hemofilie? — Post ASH 2021
Blatny J. (Brno)

11:00-11:20 Prestavka na kavu
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12:30 -12:50
E-12 ] Ockovani proti COVID-19 u pacientd s hemato-onkologickym
onemocnhénim

Trojanek M. (Praha)

12:50-13:30 Obéd (hotelova restaurace Veduta, 2. patro)
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14:30 - 16:00
Odborny program - Blok V - MAYO CLINIC
Predsedajici: Stary J. (Praha), Trnény M. (Praha)

14:30 - 15:00
E-13 | Non-Hodgkin Lymphoma
Nowakowski G. (Mayo Clinic, Rochester, USA)

15:00 -15:30
E-14 | MDS
Patnaik M. (Mayo Clinic, Rochester, USA)

15:30 - 16:00

E-15 ] Myeloma
Kumar S. (Mayo Clinic, Rochester, USA)

Zakonéeni konference

Save the date!
Srdecné Vas zveme na
23. prazské hematologické dny-HEMATOLOGIE 2023-Post-ASH
termin: 19.-20. 1. 2023

OSETROVATELSKY PROGRAM
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CTVRTEK 20. 1. 2022

—> SALY TYCHO + KEPLER

11:00-12:30
OSETROVATELSKY PROGRAM I. - PEDIATRIE

Predsedajici: Winterova J. (Praha), Vylitova L. (Praha)

S-01 J] NejcastéjsSi hematologicka onemocnéni v détském véku
SmiSek P. (Praha)

S-02 I Specifika prace na détském a dospélém hematoonkologickém pracovisti

z pohledu sestry
Hajduchova Z. (Praha)

S-03 [ Kazvistiky détskych hematologickych pacientd s nestandardnim
probéhem onemocnéni
Pertlova A. (Praha)

S-04 [ PodpUrna role imunoglobulind v péci o pacienty po transplantaci
krvetvornych bunék

Nagyova B. (Praha)

S-05 J] Osetiovatelska péce u déti s vrozenymi krvacivymi poruchami
Cepelakova V. (Praha)

12:30 - 13:15 Obéd (hotelova restaurace Veduta, 2. patro)
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14:30 - 16:00
WORKSHOP I.
Predsedajici: Hrabankova D. (Praha), Turkova L. (Praha)

Generacni rozvrstveni sou¢asnych pracovnich tymu a jejich
motivace: Nastupuje mlada generace a prinasi odliSnosti
PhDr. Sehnalova Alena

16:00 - 16:15 Prestavka na kavu

16:15-17:30
WORKSHORP IlI.
Predsedajici: Hrabankova D. (Praha), Turkova L. (Praha)

Generacni rozvrstveni souc¢asnych pracovnich tymu a jejich

motivace: Osobitost, pfinos a o¢ekavani starSich a nejstarsich ¢lend

souéasnych pracovnich tymo
PhDr. Sehnalova Alena

Save the date!
Srdec¢né Vas zveme na
23. prazské hematologické dny-HEMATOLOGIE 2023-Post-ASH
termin: 19.-20. 1. 2023
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SATELITNI SYMPOZIA

CTVRTEK 20. 1. 2022

AstraZenecaC?
845930 SALZENT

CALQUENCE - BTK
INHIBITOR 2. GENERACE.
DALSI KROK V LECBE CLL?

Predsedajici:

Prof. MUDr. Marek Trnény, CSc.

(I. interni klinika - hematologie, 1.LF UK
a VFN Praha)

CLL V R V ROCE 2021

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

UCINNOST A BEZPECNOST
AKALABRUTINIBU V LECBE CLL
1. LINIE: STUDIE ELEVATE - TN
Prof. MUDr. Luka$ Smolej, Ph.D.

(IV. interni hematologicka klinika,

FN Hradec Kréalové)

STUDIE ASCEND - AKALABRUTINIB
V LECBE PACIENTU S RR CLL

Prim. MUDr. Martin Spacgek, Ph.D.

(I. interni klinika - hematologie, 1.LF UK
a VFN Praha)

CTVRTEK 20. 1. 2022

@ Pfizer
| 845°9:30 SALYTYCHO + KEPLER

MANAGEMENT LECBY
PACIENTU S AML

S GEMTUZUMAB
OZOGAMICINEM

POZICE GEMTUZUMAB
OZOGAMICINU V LECBE AML

Prim. MUDr. Petr Soukup, MHA

MUDr. Jan Valka, Ph.D.

(Ustav hematologie a krevni transfuze, Praha)

ZAJIMAVE ASPEKTY LECBY
GEMTUZUMAB OZOGAMICINEM

Prim. MUDr. Petr Soukup, MHA

MUDr. Jan Valka, Ph.D.

(Ustav hematologie a krevni transfuze, Praha)

MRD U PACIENTU LECENYCH
GEMTUZUMAB OZOGAMICINEM
MUDr. Katefina Steinerova

(Fakultni nemocnice Plzen)
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CTVRTEK 20. 1. 2022

' NOVARTIS | Reimagining Medicine

13:00-14:00 SAL ZENIT

Moderuje:
Prof. MUDr. Petr Cetkovsky, Ph.D., MBA

MUDr. Robert Pytlik, Ph.D.
(Ustav hematologie a krevni transfuze, Praha)

MUDr. Petra Bélohlavkova, Ph.D.
(Fakultni nemocnice Hradec Kralové)

MUDr. Eva Konifova
(VSeobecna fakultni nemocnice, Praha)
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CTVRTEK 20. 1. 2022

e
janssen )'

WWWWWWW

13:00-14:00 SALY TYCHO + KEPLER

Na viné evidence
s pripravkem IMBRUVICA

Predsedajici:

Prof. MUDr. Marek Trnény, CSc.

(I. interni hematologicka klinika, 1.LF UK
a VFN Praha)

Prof. MUDr. Michael Doubek, Ph.D.
(Interni hematoonkologicka klinika, FN Brno)

Moderuje:
Prof. MUDr. Michael Doubek, Ph.D.
(Interni hematoonkologicka klinika, FN Brno)

Prof. MUDr. Marek Trnény, CSc.
(I. interni hematologicka klinika, 1.LF UK
a VFN Praha)

Prim. MUDr. Martin Spagek, Ph.D.
(I. interni hematologicka klinika, 1.LF UK
a VFN Praha)

MUDr. Martin Simkovi¢, Ph.D.
(IV. interni hematologicka klinika,
FN Hradec Kralové)

MUDr. Hynek Poul
(Hematologicko-transfuzni oddéleni,
Nemocnice Pelhfimov)

PATEK 21. 1. 2022

Celgene | !l Bristol Myers Squibb’

Company

8:15-9:15 SAL ZENIT

PRINASIME RESENI
PRO VASE )
HEMATOONKOLOGICKE
PACIENTY

Predsedajici:

Prof. MUDr. Marek Trnény, CSc.

(I. interni klinika - hematologie, 1.LF UK
a VFN Praha)

Doc. MUDr. Anna Jonasov4, Ph.D.
(VFN Praha)

Prof. MUDr. Ivan Spicka, CSc.
(VFN Praha)

MUDTr. Libor Cervinek, Ph.D.
(FN Brno)

¥J GILEAD

Creating Possible

8:30-9:15 SALY TYCHO + KEPLER

CART v lécbé lymfom0
- nova data

Doc. MUDr. David Belada, Ph.D.

MUDr. Robert Pytlik, Ph.D.
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PATEK 21. 1. 2022

obbvie
13301415 SALZENT

JAK ZMENIT ZIVOT
PACIENTU S CLL A AML

Predsedajici:
Prof. MUDr. Michael Doubek, Ph.D.

CO PRINASi VENETOKLAXOVE
REZIMY V LECBE 1. LINIE | R/R CLL?
Prof. MUDr. Luka$ Smolej, Ph.D.

(IV. interni hematologicka klinika,

FN Hradec Kréalové)

POKROKY V LECBE AML
VENETOKLAXEM V KOMBINANCNIM
REZIMU

Prof. MUDr. Pavel Z&k, Ph.D.

(IV. interni hematologicka klinika,

FN Hradec Kréalové)
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EDUKACNI PROGRAM
(ABSTRAKTY E-01 — E-15)

22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

AKUTNi MYELOIDNI LEUKEMIE (AML) A KONGRES ASH 2021
Jifi Mayer
Interni hematologicka a onkologicka klinika FN Brno

Uvod

Z letodni zaplavy vynikajicich praci jsem vybral pro tento UCel pouze nékolik. Daly by se
shrnout do péti oblasti. Recentné se rezim venetoclax + azacitidin stal standardnim rezimem
pro pacienty, u nichz neni mozné zvolit intenzivni terapii. Tento rezim je dale zkouman, je
snaha jej kombinovat s jinymi latkami nebo pfi¢lenit samotny venetoclax k jinym, jiz
pouzivanym, kombinacim. Stale také pribyvaji nové informace o zajimavé latce nazvané
CPX-351, coz je sice stard kombinace, daunorubicin + cytarabin, nicméné v lipozomalni
podobé, a zda se, Ze pravé tato modifikace prinasi zajimavé pozitivni vlastnosti. AML také
dosud vzdoruje imunoterapii a i v této oblasti probihad intenzivni vyzkum. S rozvojem
molekularné biologickych technik pfibyvaji stadle nové informace o chovani nemoci
u specificky definovanych molekularnich podtypd. Letos byly také publikovany vysledky
nékolika zajimavych studii. Nelze také pominout velmi zajimavé prace, které se tykaly
experimentdlni terapie a transla¢niho vyzkumu.

Venetoclax u AML

219 Cardiac Events in Patients with Acute Myeloid Leukemia Treated with Venetoclax
in Combination with Hypomethylating Agents

Isla M. Johnson

Conclusions: Cardiac complications were observed in one-fifth (20%) of AML patients
treated with venetoclax + HMA, despite the absence of preexisting cardiac disease in a third
of cases; moreover 27% of events were fatal.

369 Safety and Efficacy of Cusatuzumab in Combination with Venetoclax and
Azacitidine (CVA) in Patients with Previously Untreated Acute Myeloid Leukemia
(AML) Who Are Not Eligible for Intensive Chemotherapy; An Open-Label, Multicenter,
Phase 1b Study

Gail J. Roboz, MD

Conclusions: Response rates support an additive effect of cusatuzumab to the standard of
care with potential for improved clinical outcomes.

370 Quizartinib (Quiz) with Decitabine (DAC) and Venetoclax (VEN) Is Highly Active in
Patients (pts) with FLT3-ITD Mutated Acute Myeloid Leukemia (AML) - RAS/MAPK
Mutations Continue to Drive Primary and Secondary Resistance

Musa Yilmaz, MD

Conclusion: DAC + VEN + Quiz is active in heavily pretreated and prior FLT3i exposed
(including 68% with prior gilteritinib) R/R FLT3-ITDm pts, with a CRc rate of 65% and a med
OS of 7.5 months, 1-year OS 34%.
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371 Phase I/1l1 Study of Azacitidine (AZA) with Venetoclax (VEN) and Magrolimab
(Magro) in Patients (pts) with Newly Diagnosed Older/Unfit or High-Risk Acute
Myeloid Leukemia (AML) and Relapsed/Refractory (R/R) AML

Naval Daver, MD

Conclusion: High CR/CRi (94%) rates and CR rates (81%) were noted in ND pts, with
majority (82%) ELN adverse risk.

372 safety and Efficacy from a Phase 1b/2 Study of IMGN632 in Combination with
Azacitidine and Venetoclax for Patients with CD123-Positive Acute Myeloid Leukemia
Naval Daver, MD

CONCLUSION: The novel IMGN632 triplet demonstrated compelling anti-leukemia activity.

691 Venetoclax in Combination with Gilteritinib Demonstrates Molecular Clearance of
FLT3 mutation in Relapsed/Refractory FLT3-Mutated Acute Myeloid Leukemia

Naval Daver, MD

Ven + Gilt achieved high mCRc in patients with R/R FLT3* AML, with or without prior TKI
exposure, and an encouraging mOS.

696 A Triplet Combination of Azacitidine, Venetoclax and Gilteritinib for Patients with
FLT3-Mutated Acute Myeloid

Nicholas J. Short, MD

Conclusions: This combination appears particularly encouraging in the frontline setting
where the response rate was 100% with no relapses observed to date.

798 Hypomethylating Agent (HMA) Therapy and Venetoclax (VEN) with FLT3 Inhibitor
“Triplet” Therapy Is Highly Active in Older/Unfit Patients with FLT3 Mutated AML
Musa Yilmaz, MD

Conclusions: The HMA-VEN-FLT3i combination significantly improved CR/CRi rates,
FLT3-PCR and MFC MRD rates as well as OS, without increasing early mortality in this
retrospective analysis.

Molekularné definované podskupiny AML

224 Outcomes in Patients with Poor-Risk Cytogenetics with or without TP53 Mutations
Treated with Venetoclax Combined with Hypomethylating Agents

Daniel A. Pollyea, MD, MS

Conclusion: Among pts with poor-risk cytogenetics +TP53%, treatment with Ven+Aza or
Ven+HMA was associated with higher remission rates and prolonged DoR and OS compared
to pts treated with Aza alone. Outcomes were similar to intermediate-risk TP53"t Ven+Aza
pts. In contrast, for similarly treated pts with poor-risk cytogenetics + TP53™, improved
response rates did not translate into improved DoR or OS. No new toxicities were noted.
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608 Does RAD21 Co-Mutation Have a Role in DNMT3A Mutated AML? Results of
Harmony Alliance AML Database

Raul Azibeiro Melchor, MD

Conclusions: Our data suggest that RAD27™ has a positive effect on outcome in patients
receiving an allogeneic transplant with concurrent mutation of DNMT3A and NPM1.

612 Prognostic Significance of DDX41 Germline Mutations in Intensively Treated AML
Patients: An ALFA-Filo Study

Nicolas Duployez

Conclusion: DDX41-related AMLs represented a rare specific entity and were associated
with a higher response rate, prolonged time to relapse without independent OS advantage
compared to DDX41-wt AML.

804 Prognostic Impact of NPM1 and FLT3 Mutations at Diagnosis and Presence of
Measurable Residual Disease (MRD) after Intensive Chemotherapy (IC) for Patients
with Acute Myeloid Leukemia (AML) in Remission: Outcomes from the QUAZAR
AML-001 Trial of Oral Azacitidine (Oral-AZA) Maintenance

Hartmut Déhner, MD

CONCLUSIONS: Oral-AZA prolonged OS and RFS vs PBO in pts with NPMT1™t  with
improvements beyond the prognostic benefit conferred by MRD-, suggesting that pts
with NPM 1™t and MRD- can attain substantial OS benefit with Oral-AZA maintenance.

Studie u AML

226 Comparative Outcomes and Molecular Response Predictors of IDH1/2-Mutated
Adult Acute Myeloid Leukemia (AML) Patients (Pts) after Frontline Treatment with
Intensive Induction Chemotherapy (IC), Targeted Inhibitors, or Hypomethylating
Agents (HMA) (Alliance)

Uma Borate, MD

697 AGILE: A Global, Randomized, Double-Blind, Phase 3 Study of Ivosidenib +
Azacitidine Versus Placebo + Azacitidine in Patients with Newly Diagnosed Acute
Myeloid Leukemia with an IDH1 Mutation

Pau Montesinos, PhD, MD
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Conclusions: IVO+AZA significantly improved EFS, OS, and clinical response (CR, CR+CRh,
ORR) compared with PBO+AZA in patients with IC-ineligible, newly diagnosed m/DH1 AML.

700 Phase 3, Open-Label, Randomized Study of Gilteritinib and Azacitidine Vs
Azacitidine for Newly Diagnosed FLT3-Mutated Acute Myeloid Leukemia in Patients
Ineligible for Intensive Induction Chemotherapy

Eunice S. Wang, MD

Conclusions: In this trial of pts with ND FLT3™* AML ineligible for IIC, GIL+AZA led to
significantly higher CRc rates but similar OS vs AZA alone.

701 Venetoclax Combined with FLAG-IDA Induction and Consolidation in Newly
Diagnosed Acute Myeloid Leukemia

Curtis Lachowiez, MD

Conclusions: FLAG-IDA+VEN induction and consolidation results in high MRD-negative CRc
rates in ND-AML with an expected safety profile.

871 Long-Term Overall Survival (0S) with Oral Azacitidine (Oral-AZA) in Patients with
Acute Myeloid Leukemia (AML) in First Remission after Intensive Chemotherapy (IC):
Updated Results from the Phase 3 QUAZAR AML-001 Trial

Andrew H. Wei, MBBS, PhD

Conclusions: With > 1 year of additional survival follow-up, median OS in QUAZAR AML-001
remained unchanged in both Tx arms, but the tails of the Oral-AZA and PBO OS curves
showed greater separation at later time-points than in the primary analysis (which may have
been confounded by extensive censoring), indicating a sustained, long-term OS benefit with
Oral-AZA.

32 Comparing Outcomes between Liposomal Daunorubicin/Cytarabine (CPX-351)
and HMA+Venetoclax As Frontline Therapy in Acute Myeloid Leukemia

Justin Grenet, MD

Conclusion: Our analysis demonstrated significant difference in OS favoring CPX-351 in the
overall cohort and in several clinical subgroups, while no difference in CR+CRi and RFS was
seen.

Experimentalni terapie

699 Safety and Efficacy of Menin Inhibition in Patients (Pts) with MLL-Rearranged and
NPM1 Mutant Acute Leukemia: A Phase (Ph) 1, First-in-Human Study of SNDX-5613
(AUGMENT 101)

Eytan M. Stein, MD

Conclusion: In this FIH Ph 1 study, SNDX-5613 demonstrates an acceptable safety profile
and promising antileukemic activity in pts with heavily pretreated R/R MLLr and mNPM1
acute leukemia.
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Translacni vyzkum

227 Protein Expression Signatures Predict Response, Relapse, and Survival after
Venetoclax Containing Therapy in Adults with Acute Myeloid Leukemia

Brandon Brown, MD’

228 Ex Vivo Drug Sensitivity Testing to Predict Response to Venetoclax + Azacitidine
in Acute Myeloid Leukemia: Interim Results of the Prospective Multicenter Phase Il
Venex Trial

Heikki Kuusanméki, PhD

Conclusions: Ex vivo drug sensitivity testing was feasible for AML pts in a clinical trial
context. Leukemic blast-specific ex vivo Ven sensitivity showed a high correlation with ORR,
with a positive predictive value of 88%, and predicted longer OS.

378 Single-Cell Multi-Omic Analysis Uncovers Comprised Immune Function and
Primary Resistance Mechanism in Acute Myeloid Leukemia

Jianbiao Zhou, MD, PhD

Conclusions: Our ScMo analysis demonstrates that the immune cells are systematically
reprogrammed and functionally comprised in the AML ecosystem.

800 Adverse Outcomes in Acute Myeloid Leukemia Are Associated with Tumor
Cell-Mediated Immunosuppression

Francesca Ferraro, MD, PhD

Conclusions: These data strongly suggest that most AML cases have an immunosuppressive
phenotype at presentation, mediated by inhibitory T cell receptors (e.g. LAG3) via ligands
that are expressed by AML cells (e.g. MHC Class Il proteins).

517 Superiority of Leukemic Stem Cell-Based Minimal Residual Disease Assay to
Traditional Multiparameter Flow Cytometry-Based Method for Relapse Prediction in
AML Patients: A Prospective Study with Randomized Training and Validation Sets
Sigi Li, MS
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Interpretation: Our data suggest the superiority of LSC-based MRD assays such as higher
sensitivity, low false negativity, and longer time for MRD positivity to relapse to traditional
MFC MRD methods for outcome prediction in AML patients received allograft.

799 Global Proteomic Profiling Identifies Novel Prognostic Factors in Undifferentiated
Leukemia Blasts from Patients with NPM1 Mutations: A Previously Unreported
Approach to Biomarker Discovery from the Fred Hutch and SWOG

Derek Stirewalt, MD

The results demonstrate the need to include proteomic profiling in future multi-omics
studies seeking to discover novel prognostic biomarkers and therapeutic targets.

803 Epigenetic Phenocopying Expands Molecular Risk Assessment in Acute Myeloid
Leukemia (Alliance)

Brian Giacopelli, BS

Our study demonstrates that DNA methylation signatures advance our understanding of the
biology of AML and improve risk stratification through the identification of patients with
epiphenocopies that mimic genetic mutations and other biological features.

AKUTNIi LYMFOBLASTOVA LEUKEMIE
Cyril Salek
UHKT, Praha

Velkd ¢ast sdéleni k problematice akutni lymfoblastové leukémie dospélych, kterd byla
prednesena na 63. vyro¢ni konferenci ASH, byla vénovana zkuSenostem s cilenou Ié¢bou
v prvni linii.

Imunokonjugat inotuzumab ozogamicin (INO) je studovan v kombinaci s redukovanou
chemoterapii u starSich pacientd s Ph-negativni B-ALL. Prvni vysledky studie EWALL-INO
s 5 davkami INO v indukéni fazi |é¢by ukazuji 85,5 % kompletnich remisi a celkové preziti
(0S) v 1 roce 78,5 %. Tyto vysledky jsou v kohorté pacient0d s medidnem véku 69 let velmi
slibné. PFiznivy je i bezpecnostni profil s jaterni toxicitou stupné 3-4 jen u 9 % pacientd. Této
studie se Ugastnili (a nadale mohou Udastnit) i pacienti v CR (abstrakt 511). Podobné
optimistické vysledky pozorovala némecka skupina v rdmci studie INITIAL-1, v niz byly
pacientdm s Ph-negativni B-ALL >55 let podany 3 indukéni cykly INO nésledované
chemoterapii. Remise doséhlo 98 %, OS v 1 a 2 letech bylo 91 % a 77 %, negativity minimalni
rezidudIni nemoci (MRN) dosédhlo 90 % pacientl (abstrakt 2300). Srovnatelné vysledky
prezentovali Iékafi z MD Anderson Cancer Center v Houstonu, ktefi kombinovali reZim
mini-hyperCVAD s INO a blinatumomabem: CR 98 %, negativity MRN (metodou prdtokové
cytometrie, FCM) dosaZzeno u 96 % pacientU, 5leté preziti bylo 47 % (abstrakt 3400).
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Bispecifickd monoklonalni protilatka blinatumomab (BLIN) byla studovana jako soucast
konsolidaéni Ié€by Ph-negativni B-ALL u mladSich i starSich pacientd. Ve francouzské studii
QUEST byl BLIN podan jako soucast konsolidace udrzovaci Ié¢by nebo jako pfeklenovaci
|é¢ba pred alogenni transplantaci (HSCT). MRN odpovéd' byla pozorovana u 74 % pacientl
(horsi byla u pacient0 s vyS$si ndlozi pfed podanim BLIN). Preziti bez udalosti (EFS) se lisilo
podle ¢asné molekularni odpovédi: 69 % u pacientd s nedostate¢nou MRN odpovédi
vs. 91 % u pacientd MRN negativnich. Transplantovano bylo 42 % pacient0 (abstrakt 1232).
V americké studii z MD Anderson CC byli mladsi nemocni 1éCeni 4 cykly protokolu hyperCVAD
a nasledné 4 cykly BLIN, na které navéazala udrzovaci |é¢ba v reZimu POMP doplnéna dalSimi
3 cykly BLIN. VSichni dosahli CR, negativita MRN (metodou FCM) byla referovana u 97 %
pacienty, 3leté OS bylo 83 %. Studie ukazuje, Ze zafazeni BLIN umoznuje redukovat
konsolidaéni chemoterapii u intenzivné l1é¢enych pacientd (abstrakt 1233).

V australské studii byli star$i nemocni s medidnem véku 52 let Ié€eni redukovanou
chemoterapii v indukci nasledovanou 4 bloky BLIN v alternaci s 4 bloky chemoterapie
hyperCVAD nasledované udrzovaci |écbou. EFS ve 2 letech bylo 62 % (abstrakt 1234).
Pacienti starsi 55 let dostali v némecké studii BOLD redukovanou chemoterapii v indukci
a poté ti, co dosahli CR/PR, dostali jeden cyklus BLIN. Konsolidace dale alternovala
chemoterapeutické bloky s dal§imi 3 cykly BLIN. Po prvnim cyklu BLIN bylo 83 % pacientd
v CR a 69 % v molekularni CR. OS v 1 roce dosahovalo 89 % pro common-B a 75 % pro
pro-B fenotyp; bylo 100 % u osob do 65 let a 55 % u starSich 65 let (abstrakt 3399).

O zajimavou zkuSenost se podélili Iékafi z MD Anderson CC, ktefi kombinovali venetoclax
s rezZimem mini-hyperCVAD u B-ALL i T-ALL. Lé¢ba byla podana v prvni linii 4 pacientdm
>60 let (CR 75 %) a 19 pacientdm s relabujici nebo refrakterni (R/R) leukémii (CR 65 %,
median PFS 6,2 més.) (abstrakt 1239).

Byly prezentovany i vysledky nékolika studii s cilenou Ié¢bou u Ph-pozitivni ALL. Americka
studie kombinujici BLIN s ponatinibem v |é¢bé prvni linie vykazuje analogické vysledky
k recentné publikované studii D-ALBA. Ve 100 % bylo dosazeno CR, v 91 % $lo o kompletni
molekularni remisi, preziti ve 2 letech bez HSCT dosahovalo 95 %. Stejny rezim podany R/R
leukémiim ved| taktéZz k vysokému poctu remisi (CR 91 %, CMR 91 %), avSak 2leté preziti
bylo o¢ekavané horsi (OS 53 %, EFS 39 %). | tato studie ukazuje, Ze |é¢ba Ph-pozitivni ALL
bude mozna bez chemoterapie i plosné indikované HSCT v prvni CR (abstrakt 2298). Dalsi
americkd studie kombinovala dasatinib s prednisonem a nasledné s maximalné 3 cykly
BLINA v |é¢bé pacientd >65 let s Ph-pozitivni nebo Ph-like ALL. LéCeni byli pacienti nové
diagnostikovani i R/R; OS ve 3 letech bylo 85 % (abstrakt 3397).

Zajimava data prinesla sdéleni prezentujici vysledky velkych narodnich studii Ié¢by nové
diagnostikované ALL. Poprvé byly zvefejnény pribézné vysledky lé€by némecké skupiny
GMALL podle protokolu 08/2013, jehoZz soucasti je stratifikace rizika dle MRN, podani
rituximabu u B-ALL bez ohledu namiru exprese znaku CD20, nelarabin pro T-ALL standardniho
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rizika, blinatumomab pro MRN+ B-ALL, podani pegylované asparaginazy v davce adaptované
dle individualniho rizika. Do prdbézné analyzy bylo zahrnuto 705 pacientl, z nichz 93 %
(74 %), nejlepsi u Ph-negaitvni ALL standardniho rizika (74 %). OS v 1 a 3 letech bylo 88 %
a 76 %. Z pacientd s ¢asnym selhdnim molekularni odpovédi reagovalo 55 % na 1 cyklus
BLINA a pouze 18 % na 1 cyklus nelarabinu. U&innost BLINA byla nizsi nez v registraéni
studii, odpovéd na nelarabin byla miziva. Studie ukazuje, Ze uvéaZzliva indikace HSCT
na zékladé MRN odpovédi ma v |é¢bé ALL stale své misto. Zatim nebyl hodnocen efekt |éCby
pacientl vysokého rizika v molekularni CR, ktefi byli randomizovani do ramene se standardni
chemoterapii vs. HSCT (abstrakt 362). Némecka data déle prokdzala, Zze pacienti s nizsi
expresi CD20 maji horsi molekularni odpovéd' v ¢asnych fazich 1écby (abstrakt 2301).

Analyza dlouhodobého preziti pacientd v britské studii UKALL2003, v niz bylo Ié¢eno
3113 pacientd, ukazuje OS v 10 letech 89,6 %. Osoby s nizkym MRN rizikem byly
randomizovany do ramen s 1 nebo 2 pozdnimi intenzifikacemi. Mezi obéma rameny nebyl
rozdil v EFS (92 % vs. 94 %). Naopak pacienti s vysokym MRN rizikem, ktefi byli 1é€eni
v rameni s intenzifikovanou lécbou, méli signifikantné del$i EFS neZ pacienti léceni
ve standardnim rezimu (87 % vs. 82 %). Z intenzifikace profitovali zejména pacienti
s rizikovou cytogenetikou (abstrakt 364). DalSim pfispévkem ke skeptickému pohledu
na Uc¢innost nelarabinu v 1é¢bé T-ALL bylo srovnani 114 pacientd l1éCenych v britské studii
UKALL14, ktefi byli randomizovani do vétvi s konsolidaéni chemoterapii s nelarabinem a bez
néj. Nebyl pozorovan zadny benefit stran preziti (abstrakt 366).

Rada sdéleni se vénovala 1é&bé relapsu. Zde jsou INO a BLIN standardné indikovény
v monoterapii. Klinické studie nyni hodnoti jejich efektivitu v kombinacnich rezimech.
Zajimavé vysledky prezentovali Iékafi z MD Anderson CC, ktefi kombinovali INO s protokolem
mini-hyperCVAD, u ¢asti nahradili konsolidaci INO blinatumomabem. Remise doséhlo 83 %
pacientd (93 % v prvni salvage, 59 % v druhé salvage, 57 % ve tfeti a dal$i salvage).
Kombinaéni rezim mél lepsi vysledky nez INO v monoterapii (OS 14 vs. 6 mésic0). Kombinaéni
schéma s BLINA vedlo ke snizeni rizika VOD. PFeziti bylo podobné u transplantovanych
i netransplantovanych (abstrakt 3363). Némecka data ukazala, Ze INO je omezené U&inny
v |é¢bé extramedularniho relapsu B-ALL s CR dle PET 42 % po 1. cyklu a 55 % po 2. cyklu.
OS v 1 roce bylo 53 %, ve 2 letech jen 18 %. Preziti pacientd s HSCT dosahovalo medianu
jen 10 mésicO. Tyto vysledky vybizeji k hledani jinych strategii 1é¢by extramedularniho
relapsu, zahrnujici nejspiS§e CAR-T lymfocyty (abstrakt 3404). Byl navrzen prediktor odpovédi
nalécbu INO u R/R B-ALL zalozeny na hodnoceni exprese CD22 a Bcl-2. Pacienti s fenotypem
CD22""/Bcl-2"s" vykazovali vyrazné lepsi odpovéd na lé¢bu. Toto pozorovani zaroven vybizi
ke studiu mozné synergie pfi kombinaéni [é¢bé INO s inhibitory Bcl-2 (abstrakt 614). Byla
publikovdna prvni data ze studie faze 1b o 1é¢bé relapsu podkozné aplikovanym
blinatumomabem. Bezpecnostni profil podkozni formule je srovnatelny s kontinualni infuzi
(abstrakt 2303).
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V terapii relapsu Ph-pozitivni ALL vede kombinace INO s ponatinibem nebo dasatinibem
k MRN odpovédi u 50 % pacientl (z toho u 87,5 % po 1. cyklu) a OS v 1 roce 75 % (ab-
Strakt 2299). Pacienti s mutaci T315l nebo sloZzenymi mutacemi méli dobrou odpovéd
na kombinacnilé¢bu s ponatinibem, venetoclaxem a dexamethasonem (CR 89 %, MMR 58 %)
(abstrakt 3395).

Exponencidlné se rozsitujicim experimentalnim i klinickym zku$enostem s 1é¢bou R/R ALL
pomoci CAR-T lymfocytd byly na kongresu vénovany samostatné oddily a i v tomto sborniku
je tato problematika pojednana samostatné.

AKTUALNI TRENDY V TERAPII CHRONICKE LYMFOCYTARNI LEUKEMIE
Martin Spadek
I. interni klinika — hematologie, 1. LF UK a VFN v Praze

Na konferenci ASH 2021 byla prezentovana stran |é¢by chronické lymfocytarni leukemie
(CLL) fada sdéleni, z nichz nékterd si zaslouzi podrobnéjsi pozornost. Velka Cast prezentaci
se vénovala ¢asové omezené délce podavani cilené terapie, v nékterych pfipadech s vyuzitim
monitorace minimalni rezidualni nemoci (MRD). Rada praci také ukazala moznosti vzajemnych
kombinaci cilenych 1ékd, jako jsou inhibitory Brutonovy tyrozinkindzy (BTK), Bcl-2 inhibitory
¢i anti-CD20 monoklondlni protilatky. Dal$im okruhem abstraktd byly nové cilené léky,
vesmeés se jedna o nové BTK inhibitory, pfipadné i Bcl-2 inhibitory, at' uz v monoterapii Ci
v rdznych kombinacich. V neposledni fadé je to pak Richterova transformace, kde kromé
praci preklinickych byla prezentovdna nadéjnd, byt zatim limitovand, data s novymi
terapeutickymi moznostmi.

Studie faze 2 Captivate hodnotila v prvni linii terapii kombinaci ibrutinib + venetoklax.!
Ibrutinib byl podavam prvni 3 cykly samotny, dale nasledovalo 12 cykld kombinované |é¢by.
Pacienti s nedetekovatelnou MRD (UMRD) byli v 16. cyklu randomizovani k podavani placeba
nebo pokracovani ibrutinibu. Jednim z cild byl 2lety DFS (disease-free survival), definovany
jako preziti bez progrese nebo MRD relapsu po randomizaci. Obé skupiny mély stejny 2lety
DFS: 95,3% placebo vs. 100% ibrutinib (p=0,157). Tyto vysledky ukazuji, Ze Casové omezena
délka terapie uréend podle monitorace, respektive dosazeni uMRD, je nosnym konceptem
s vyznamnym potenciadlem do budoucna minimalné v prvni linii.

MRD navigovand lécba byla vyuzita také u pacientd s relapsem/refrakterni (R/R) CLL
ve studii faze 2 Vision HO141.2 Pacienti zahdjili ibrutinib 2 cykly, poté pokraCovali v kombinaci
ibrutinib + venetoklax do 15 cyklU. Pacienti, ktefi nedosahli uMRD, pokracovali s kontinualni
terapii ibrutinibem. Nemocni, ktefi dosahli minimalné PR s UMRD, byli ndsledné randomizovani

' Ghia P et al. First-Line Treatment with Ibrutinib (Ibr) Plus Venetoclax (Ven) for Chronic Lymphocytic Leukemia (CLL):
2-Year Post-Randomization Disease-Free Survival (DFS) Results from the Minimal Residual Disease (MRD) Cohort of
the Phase 2 Captivate Study. Abstrakt 68.

2 Niemann C et al. Time-Limited Venetoclax and Ibrutinib for Patients with Relapsed/Refractory Chronic Lymphocytic
Leukemia (R/R CLL) Who Have Undetectable MRD - Primary Analysis from the Randomized Phase Il Vision HO141
Trial. Abstrakt 69.
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k pokracovani terapie ibrutinibem (rameno A) nebo k preruSeni 1é€by (rameno B). Pacienti
v rameni B, ktefi znovu zacali byt MRD pozitivni (>102), opét zah4jili terapii venetoklax +
ibrutinib. Po 12 mésicich od randomizace (27 mésicO od zahgjeni 1é¢by) bylo podobné
zastoupeni pacientld s UMRD v periferni krvi v rameni A (75%) i B (71%). Tato data ukazuji,
Ze i v pfipadé pacientd s R/R CLL m0ze byt ¢asové limitovana Ié¢ba navigovana dle MRD
velmi zajimavou strategii, kterd umoznuje pfi zachovani vybornych vysledkd lé¢by snizit
z4tézZ a rizika vyplyvajici z kontinualni terapie.

Podle stéle platnych mezinarodnich doporuceni je u CLL definovand uMRD (nedetekovatelna,
drive ,negativni“ MRD) jako nélez <1 CLL buriky na 10.000 leukocytd (<10%).> Otazkou je,
zda se sou¢asnymi technickymi moznostmi vysoce senzitivni prdtokové cytometrie & NGS,
by nebylo vhodné se senzitivitou posunout minimalné o fad na <10°®. Napf. vysledky MRD
analyzy ze studie Glow* (fixni délka terapie ibrutinib + venetoklax vs. chlorambucil +
obinutuzumab v 1. linii) ukazaly vysoké zastoupeni pacientd s UMRD <10 v kostni dfeni
v rameni Ibr+Ven (40,6%) oproti Clb+0O (7,6%). Kombinace Ibr+Ven tak umoznuje oproti
Clb+0 dosahnout hlubsich a déle trvajicich odpovédi i na Urovni MRD.

Thompson et al. prezentovali ponékud jiny terapeuticky postup, opét ale s cilem Casové
limitovat cilenou terapii.® Je dobfe zndmo, Ze pacienti na ibrutinibu zfidka dosahuji kompletnich
remisi, natoz UMRD. Proto je standardnim postupem kontinualni podavéani do progrese Ci
neakceptovatelné toxicity. Dlouhodobd |é¢ba s sebou ale pfinasi rizika kumulace toxicity Ci
vzniku rezistentnich klond. Proto byl navrhnut koncept konsolidace venetoklaxem
u nemocnych s rizikovou CLL, ktefi jiz byli na 1é¢bé ibrutinibem déle nez 12 mésicy, s cilem
dosazeni hluboké remise v€etné uMRD a tim umoznéni pferuSeni [éCby. Vysledky ukazaly, ze
pridani venetoklaxu k ibrutinibu bylo dobfe tolerovano a dosahlo kumulativni uMRD v kostni
dreni u 73% pfipadd. To umoznilo preruseni Ié¢by u vyznamného poctu pacientd. Jak bude
vypadat dal$i prGbéh CLL stran MRD nebo PFS, bude vyZadovat delSi sledovani.

Co se ty€e novych kU v terapii CLL, tak byly prezentovany vysledky zejména fady novych
BTK inhibitord — akalabrutinib, orelabrutinib, pirtobrutinib, zanubrutinib, MK-1026. Stran
novych Bcl-2 inhibitor¥ byla predstavena jen probihajici studie faze 1b s lisaftoclaxem.®
Akalabrutinib, ktery ma jiz i v CR Uhradu u CLL v monoterapii, je aktualné zkousen podobné
jako ibrutinib v kombinaci s venetoklaxem v 1. linii, opét s cilem Casové omezit délku terapie.
Recentné byly publikovany velmi slibné vysledky studie faze 2 s trojkombinaci akalabrutinib
+ venetoklax + obinutuzumab.” V sou¢asné dobé se rozbiha studie faze 3 MAJIC, kde jsou
pacienti randomizovani do ramene akalabrutinib + venetoklax (2 cykly akalabrutinib, dale

5 Hallek M et al. iwCLL guidelines for diagnosis, indications for treatment, response assessment, and supportive
management of CLL. Blood 2018;131(25):2745-2760.

4 Munir T et al. First Prospective Data on Minimal Residual Disease (MRD) Outcomes after Fixed-Duration Ibrutinib Plus
Venetoclax (Ibr+Ven) Versus Chlorambucil Plus Obinutuzumab (Clb+0) for First-Line Treatment of CLL in Elderly or
Unfit Patients: The Glow Study. Abstrakt 70.

5 Thompson P et al. Venetoclax Consolidation in Patients with High-Risk CLL Who Have Been on Ibrutinib More Than
a Year Achieves a High Rate of Undetectable Minimal Residual Disease. Abstrakt 3723.

¢ Davids M et al. Trial in Progress: Phase 1b Study of Lisaftoclax (APG-2575) As a Single Agent or Combined with
Other Therapeutic Agents in Patients with Relapsed and/or Refractory Chronic Lymphocytic Leukemia (CLL)/Small
Lymphocytic Lymphoma (R/R CLL/SLL). Abstrakt 1554.

7 Davids MS, Lampson BL, Tyekucheva S, et al. Acalabrutinib, venetoclax, and obinutuzumab as frontline treatment
for chronic lymphocytic leukaemia: A single-arm, open-label, phase 2 study. Lancet Oncol. 2021;22(10):1391-1402.
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12 cykld kombinace) vs. venetoklax + obinutuzumab (12 cykld venetoklax).® Kromé dalSich
cilb bude i monitorovdna MRD, a to na hladiné 105 pomoci NGS, pficemz pacienti
s detekovatelnou MRD budou v kazdém rameni pokracovat dalSich 12 cykl0 a teprve poté
ukongi terapii bez ohledu na hladinu MRD.

Pirtobrutinib je nekovalentni vysoce selektivni BTK inhibitor. Aktualizovana data ze studie
faze 1/2 BRUIN ukazuji vysokou Uc&innost u znac¢né predléCenych pacientd (median 3
pfedchozi linie 1é¢by), a to véetné predchozi 1é€by kovalentnimi BTK inhibitory a u pacient0
s mutaci BTK C481.°

Dal$im selektivnim inhibitorem BTK je zanubrutinib. Pfedstavena byla interim analyza studie
faze 3 SEQUOIA, kterd hodnoti zanubrutinib (kontinudini podavani) proti 6 cyklOm
bendamustinu + rituximabu (BR) v 1. linii.?* Vzhledem k tomu, Ze zanubrutinib byl navrzen
s cilem minimalizovat vedlejsi (off-target) UCinky, je dUleZitd informace, Ze tento lék byl
dobre tolerovan a vykazuje nizké riziko vzniku fibrilace sini (3,3% vs. 2,6%).

Richterova transformace (RT) pres pokroky v lé¢bé CLL zUstava terapeuticky obtizné
ovlivnitelnou komplikaci. Zakladem lé¢by zUOstava zpravidla chemoimunoterapie R-CHOP
a u mladsich pacientd s klondlné pfibuznym DLBCL pak indikace k provedeni alogenni
transplantace krvetvornych bunék. Vzhledem k medidnu véku pacientd s CLL (pfi diagnéze
kolem 70 let) neni ale pochopitelné vétSina nemocnych s RT transplantabilni a jiné
terapeutické moznosti jsou velmi limitované. Autofi z MD Anderson Cancer Center'
prezentovali data ze studie fdze Il u pacientd s RT. Terapie kombinovala venetoklax
(od 2. cyklu, celkem 24 cykld), obinutuzumab a atezolizumab, PD-L1 checkpoint inhibitor,
aplikovanyi.v. ve 2 dnech v 1.-9. cyklu. V8ech 7 zafazenych pacientd s nové diagnostikovanou
RT dosahlo odpovédi na lécbu (kompletni remise 5/7), 3 z nich pokracovali k alogenni
transplantaci. Pfes omezeny pocet pacienty se jedné o nadéjné vysledky.

Guieze et al.? prezentovali prvni vysledky studie faze 2 s bispecifickou protilatkou
blinatumomab u pacienty s RT, ktefi nedosahli CR po ,debulking” Ié¢bé R-CHOP. V rdmci
celé terapie (vCetné R-CHOP) doséhlo 15/28 (54%) celkové |écebné odpovédi, véetné
11/28 (39%) CR, a to pfi akceptovatelné toxicité.

Konference ASH 2021 ukdazala, Ze velkym trendem v |é¢bé CLL je pouziti Casové omezené
intenzivni terapie s pomoci kombinaci cilenych 1ékd hned v prvni linii 1é¢by, s cilem dos&hnout
hluboké remise s nedetekovatelnou MRD. Nadéjnym konceptem se zda byt vyuZziti monitorace
MRD k ureni délky terapie a tim moznost vice individualizovat IéCbu s kratSim podavanim
U pacientd s UMRD, coz snizi toxicitu |é¢by i riziko klonadlniho vyvoje. Naopak nemocni

8 Davids M et al. A Phase 3 Prospective, Multicenter, Randomized, Open-Label Trial of Acalabrutinib Plus Venetoclax
Versus Venetoclax Plus Obinutuzumab in Previously Untreated Chronic Lymphocytic Leukemia or Small Lymphocytic
Lymphoma. Abstrakt 1553.

¢ Mato A. et al. Pirtobrutinib, A Next Generation, Highly Selective, Non-Covalent BTK Inhibitor in Previously Treated
CLL/SLL: Updated Results from the Phase 1/2 BRUIN Study. Abstrakt 391.

0 Tam C et al. SEQUOIA: Results of a Phase 3 Randomized Study of Zanubrutinib versus Bendamustine + Rituximab
(BR) in Patients with Treatment-Naive (TN) Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma (CLL/SLL).
Abstrakt 396.

" Jain N et al. Venetoclax, Obinutuzumab and Atezolizumab (PD-L1 Checkpoint Inhibitor) for Treatment for Patients
with Richter Transformation. Abstrakt 1550.

2 Guieze R et al. Blinatumomab for Patients with Richter’s Syndrome: A Multicenter Phase 2 Trial from the Filo Group.
Abstrakt 3570.
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s pretrvavajici pozitivitou MRD mohou profitovat z prodlouzené aplikace 1é¢by ¢i jisté formy
konsolidace.

HODGKIN LYMPHOMA
Anna Sureda
Clinical Hematology Department, Institut Catala d’Oncologia-Hospitalet, Barcelona, Spain

The last Annual Meeting of the American Society of Hematology (ASH) happening in Atlanta
last December 2021 has brought us several oral communications and posters in which
targeted therapy [brentuximab vedotin (BV) and check point inhibitors] are being combined
with conventional first line chemotherapy or salvage strategies in patients with classical
Hodgkin’s lymphoma (cHL) in order to improve the long-term outcome of these patients.
We have also better understood how to segregate groups of patients with different prognosis
and that might be candidates to different treatment options with the use of PET.

Linch et al (abstract 233) demonstrated the feasibility and effectiveness of the concurrent
combination of pembrolizumab with AVD for untreated patients with cHL at any stage.
30 patients were included; primary objective was safety of two cycles of PAVD and secondary
objective was rate of PET negative complete remission after two cycles of the combination.
High rates of PET negative were observed (68% after two cycles and 78% at the end of
therapy) that gave, with 10.3 months of follow up a progression free survival (PFS) and
a overall survival (OS) of 96% and 100%, respectively. Six (20%) pts required interruption of
pembrolizumab due to toxicity, primarily grade > 2 transaminitis (83%). The authors
concluded that pembrolizumab + AVD is safe and effective therapy for frontline cHL. In this
study, PET2+ following APVD did not appear to be associated with high risk of disease
relapse.

Kanoun S and coworkers (abstract 880) analyzed the prognostic value of baseline total
metabolic tumor volume (TMTV) and tumor dissemination (SDmax) in Ann Arbor stage IlI-IV
patients already included in the AHL2011 Trial that demonstrated the feasibility of
a PET-driven strategy in this setting. The combination of TMTV and SDmax allowed the
authors to identify two subgroups of patients, those having both low TMTV and low SDmax
(n= 281; 44%) and those having high TMTV and/or SDmax (5-year PFS: 92% vs 83.4%;
HR=2.24 [95%Cl: 1.39-3.62], p=0.0007) (figure 1). In multivariate analysis, high TMTV
(p=0.034), high SDmax (p=0.0002), PET2 (p=0.02) and PET4 (p<0.001) positivity retained
independent prognostic value for predicting PFS. Tumor burden (TMTV) and dissemination
(SDmax) assessed on baseline 18FDG PET allow to predict, independently of early response
to treatment, the outcome of patients with advanced HL. These two parameters overcome
the prognosis value of IPS and could be included into new prognostic scores to tailor
personalized therapy in advanced cHL.
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In the relapse setting, there are two studies, amongst others, worth to be mentioned.
Driessen et al (abstract 879) investigated the effect of BV addition to salvage chemotherapy
compared to chemotherapy alone on PFS, OS and mCR rate prior to autologous stem-cell
transplant (ASCT), and to identify prognostic factors for response and survival collecting
individual patient data of 718 transplant eligible relapsed/refractory cHL patients treated in
prospective clinical trials, of which 391 patients were treated with BV and salvage
chemotherapy (BV-cohort), and 327 with salvage chemotherapy alone (Chemo-cohort),
followed by ASCT. The 3-year PFS was 74% (95%Cl: 68-80%) in the BV-cohort compared to
67% (61-74%) in the Chemo-cohort (p=0.13). The 3-year OS was 94% (90-97%) versus
80% (74-86%); p<0.001, for BV- and Chemo-cohorts, respectively. The addition of BV to
salvage chemotherapy followed by ASCT seemed to increase PFS in relapsed, but not in
primary refractory cHL patients. This suggests that in patients who are chemotherapy
resistant other treatment modalities such as checkpoint inhibitors (CPI) should be considered.
The observed increase in OS for the BV-cohort could be due to advances in treatment over
time since novel therapies for patients who fail ASCT, such as This study confirmed the
strong prognostic value of pre-ASCT mCR for PFS. B-symptoms, stage and primary refractory
disease were prognostic factors for PFS and for achieving a pre-ASCT mCR.

Finally, abstract 2459 (Sureda et al) presents an interim analysis of a phase lIb prospective
clinical trial (BRESELIBET) in which patients with relapsed/primary refractory cHL are being
randomized in a phase 1:1 fashion to receive either BV in combination with ESHAP vs ESHAP
(x 3 cycles) with the objective to determine if the first combination is able to increase the
mCR of this subgroup of patients. Patients that achieve a mCR with either one of the two
protocols are being consolidated with either 13 or 16 doses of BV instead of being
consolidated with ASCT. These initial results provide safety data as possible support for
these two hypotheses and the trial enrollment continues.
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Uvod

Bunécéna terapie T-lymfocyty s chimerickym antigennim receptorem (CAR-T) predstavuje
moderni a nadéjnou 1é¢bu pro mnoho nemocnych s hematologickymi malignitami.
Na kongresu Americké hematologické spole¢nosti (ASH) zaznéla na toto téma fada
zajimavych sdéleni. V nasledujicim prehledu jsou uvedeny zejména ty novinky, které
prezentuji vysledky velkych klinickych studii, jsou svym zpUsobem prelomové nebo jinak
dilezité pro klinickou praxi.
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Lymfomy

ZUMA-7: Axi-cel jako lééba druhé linie u velkobunéénych B-lymfomd (1): Do této
multicentrické randomizované studie faze 3 bylo zafazeno celkem 180 pacientd s LBCL,
ktefi byli refrakterni nebo zrelabovali do 12 mésicO od 1é€by prvni linie. Tito pacienti byl
randomizovani 1:1 a dostali bud' standardni 1é¢bu (2-3 cykly chemoterapie nasledované
v pripadé lécebné odpovédi autologni transplantaci), nebo axi-cel (bez nésledné
transplantace). Lécebnd odpovéd byla dosazena Castéji v rameni s axi-cel (83 vs. 50 %,
p < 0,001). Dvouleté EFS bylo statisticky vyznamné lepsi pfi |é¢bé axi-cel (41 vs. 16 %,
p < 0,001). Také 2leté OS bylo vysSi (61 vs. 52 %, p = 0,054), pfi¢emz statisticka vyznamnost
byla ovlivnéna naslednymi Ié¢ebnymi liniemi po selhani standardni Ié¢by. NeZadouci G¢inky
stupné 3 a horsi se vyskytly u 91 % pacientd s axi-cel (CRS 6 %, ICANS 21 %) a u 83%
na standardni [é¢bé. V celé skupiné byla zaznamenéna pouze 3 Umrti souvisejici s |é¢bou
(1 z nich po axi-cel).

BELINDA: Tisa-cel nebo standardni Iécba ve druhé linii u agresivnich B-lymfomu (2):
Do této multicentrické randomizované studie faze 3 bylo zafazeno celkem 322 pacientU
s LBCL, ktefi byli refrakterni nebo zrelabovali do 12 mésict od 1é€by prvni linie. Tito pacienti
byli randomizovani 1:1 a dostali bud’ standardni |é¢bu (zachranna chemoterapie nasledovana
v pfipadé 1éc¢ebné odpovédi autologni transplantaci), nebo tisa-cel (s volitelnym podanim
premostovaci chemoterapie). Mira dosazeni |é¢ebné odpovédi pfi podani tisa-cel nebyla
statisticky vyznamné vy$si nez po standardni Ié¢bé (46 vs. 43 %). Ani EFS nebylo statisticky
vyznamné rozdilné (3 vs. 3 mésice, p = 0,61). Data pro hodnoceni OS nebyla dostate¢né
zralad. Nezadouci U¢inky stupné 3 a horsi se vyskytly u 84 % pacient0 s tisa-cel (CRS 5 %,
ICANS 2 %) a u 90 % na standardni 1é¢bé. V celé skupiné bylo zaznamenano 23 Umrti
souvisejicich s 1é¢bou (10 z nich po tisa-cel).

TRANSFORM: Liso-cel versus standardni lé¢ba nasledovana autologni transplantaci
jako lééba druhé linie pacientd s relabovanymi nebo refrakternimi velkobunéénymi
B-lymfomy (3): Do této multicentrické randomizované studie faze 3 bylo zafazeno celkem
184 pacientd s LBCL, ktefi byli refrakterni nebo zrelabovali do 12 mésicd od l1é€by prvni linie.
Tito pacienti byli randomizovani 1:1 a dostali bud" standardni 1é¢bu (3 cykly definované
zachranné chemoterapie nasledované v pfipadé lécebné odpovédi autologni transplantaci),
nebo liso-cel (s moznosti pfemost'ovaci chemoterapie). Mira dosazeni CR byla statisticky
vyznamné vysSi po liso-cel (66 vs. 39 %, p < 0,001). Liso-cel také vedI k prodlouzeni EFS
(10 vs. 2 mésice, p < 0,001). Data pro hodnoceni OS nebyla dostate¢né zrald, nicméné byl
pozorovan trend ke zlepSeni OS po liso-cel (0 49 %, p = 0,03). Nezadouci U¢inky stupné 3
a horsi se vyskytly u 92 % pacientU na liso-cel (CRS 1 %, ICANS 4 %) a u 87 % na standardni
lécbé.

ZUMA-5: Dlouhodobé sledovani studie faze 2 s axi-cel u pacientd s relabovanymi
a refrakternimi indolentnimi NHL (4): Analyzovano bylo celkem 110 pacientd s FL a MZL,
kterym byl podan axi-cel ve 3. a dalSi linii. V pfipadé FL byla CR dosazena u 79 %, median
PFS 40 mésicU a 2leté OS 81 %. U pacientd s MZL byla CR dosazena u 63 %, median PFS
17 mésicl a 2leté OS 70 %. Nezadouci UCinky stupné 3 a vyssi charakteru CRS se vyskytly

50 22. PRAZSKE HEMATOLOGICKE DNY 20.-21.1.2022

U 7%, ICANS u 19 %. Dlouhodobé perzistence CAR-T (1 rok po infuzi) byla pozorovana
U 76 % nemocnych s FL a 67 % s MZL.

ZUMA-12: Primarni analyza studie faze 2 s axi-cel jako Iéébou prvni linie u pacientd
s velkobunéénymi B-lymfomy vysokého rizika (5): Analyzovano bylo zatim prvnich
40 pacient0 s LBCL vysokého rizika (pozitivni interim PET po 2 cyklech chemoterapie
s rituximabem), kterym byl po téchto 2 cyklech podan axi-cel (pfemostovaci |écba mohla
byt podana, ale nesméla obsahovat chemoterapii). CR byla dosazena u 78 %, median PFS
nebyl dosazen, 1leté OS Cinilo 91 %. Stupen 3 a horsi CRS se vyskytl u 8 % a ICANS u 23 %.
Doslo pouze k jednomu Umrti, a to na COVID-19.

ELARA: Uéinnost tisa-cel u dospélych pacientd s R/R FL vysokého rizika (6): Do této
multicentrické studie faze 2 bylo zafazeno celkem 97 pacientd s R/R FL po 2 a vice liniich
nebo autologni transplantaci. Po podani tisa-cel bylo dosazeno ORR u 86 % a CR u 69 %,
12mésicni PFS ¢inilo 67 %. Jako rizikové faktory pro horsi 1é€ebnou odpovéd a preziti byly
identifikovany: progrese do 24 mésicUy, objem metabolicky aktivniho nadoru vétsi nez
510 cm® a 5 a vice linii pfedchozi 1é¢by.

Tisa-cel ukazuje bezpeénost, Géinnost a prionik do CNS u primarniho lymfomu CNS
(7): Do této analyzy bylo zafazeno 10 pacientd s primarnim lymfomem CNS, ktefi byli
refrakterni nebo zrelabovali po alespori jedné linii chemoterapie obsahujici vysocedavkovany
metotrexat, 9 z nich dostalo tisa-cel. Po podani byla prokdzana expanze CAR-T v periferni
krvi i mozkomi§nim moku. Na konci sledovani bylo 6 pacientd nazivu a u 4 trvala lécebnéa
odpovéd. CRS dosahoval pouze stupné 1, ICANS se vyskytl u 5 pacientd (jen jednou
stupné 3).

Vysledky lécby LBCL pomoci axi-cel v realné praxi: vliv véku a specifickych organovych
dysfunkei (8): Hodnoceno bylo celkem 1343 pacientd. ORR byla dosazena u 74 %, CR
U 56 % nemocnych. CRS se vyskytl u 83 %, ICANS u 55 %. Vyssi vék byl spojeny s CastéjS§im
vyskytem CRS a ICANS. V 18 mésicich &inilo PFS 42 % a OS 52 %. LéCebnou odpovéd
a preziti ovlivnily zejména ECOG a jaterni dysfunkce, zatimco vék, pfedchozi malignita,
kardialni, plicni nebo renalni dysfunkce mély pouze maly nebo zadny vyznam.

Uéinnost a bezpeénost lééby R/R agresivnich B-NHL pomoci tisa-cel v realné praxi:
aktualizace z registru CIBMTR (9): Hodnoceno bylo celkem 405 pacientd. ORR byla
dosazena u 59 %, CR u 40 % nemocnych. CRS se vyskytl u 48 % (5% stupen 3 a vyssi),
ICANS u 17 % (6 % stupen 3 a vyssi). Ve 12 mésicich Cinilo PFS 34 % a OS 60 %.

Srovnani axi-cel a tisa-cel v lécbé R/R DLBCL v realné praxi: analyza z registru
Descar-T francouzské pracovni skupiny Lysa (10): V registru bylo nalezeno celkem
504 pacientd s R/R DLBCL, kterym byl podan tisa-cel nebo axi-cel. Po provedeni parového
srovnani k odstranéni rozdild ve vstupnich charakteristikdch bylo do této analyzy zarfazeno
srovnatelnych 288 pacientd lIé¢enych bud pomoci tisa-cel, nebo axi-cel. Po podani axi-cel
byla pozorovéana vyssi lé¢ebné odpoveéd (73 vs. 60 % pro ORR, p = 0,02; 56 vs. 36 % pro CR,
p < 0,001), del§i 6mési¢ni PFS (53 vs. 32 %, p = 0,01) a Castéjsi ICANS (10 vs. 2 % pro
stupen 3 a vysSi, p < 0,001). Srovnatelné bylo 6mésicni OS (78 vs. 70 %, p = 0,44) a vyskyt
CRS. Autofi uzaviraji, Ze mladi a fit pacienti by mohli nejvice profitovat z axi-cel, zatimco
tisa-cel by mohl byt vyhodny pro nemocné starsi nebo v horsim stavu.
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Vysledky a zpUsoby lécby pacient0 s agresivnimi B-NHL po selhani anti-CD19 CAR-T
(11): Hodnoceno bylo 190 pacient0. Nejlepsi 1é¢ebné odpovédi a preziti bylo dosazeno
pomoci rezimu pola-BR, BTK inhibitord a bispecifickych protilatek. Pouze 12 pacientd
podstoupilo alogenni transplantaci.

Vysledky lécby relapsu po anti-CD19 CAR-T u R/R agresivnich B-NHL ve francouz-
ském registru Descar-T (12): Hodnoceno bylo 238 pacientd. Median ¢asu do selhani &inil
2,7 mésice od podani CAR-T. Pomoci rGznych lécebnych pfistupld byla ORR dosaZzena
U 11 %, CR u 5 % nemocnych. Median PFS ¢&inil 3 mésice a OS 5 mésicu. Jako negativni fak-
tory byly identifikovany zvySené LDH v dobé podani CAR-T, selhani do 1 mésice a nepouziti
imunoterapie nebo lenalidomidu.

Brexu-cel u R/R MCL: realna praxe v USA (13): Dosud bylo Ié¢eno 93 pacientU, velka ¢ast
z nich s rOznymi rizikovymi faktory, 73 % by nesplnilo kritéria studie ZUMA-2. Bylo dosazeno
ORR u 86 %, CR u 64 %, lepSi odpovéd’ byla pozorovana u blastoidni/pleomorfni varianty
a u BTK-naivnich pacientd. CRS se vyskytl u 88 % (8 % grade 3 a vy$si), ICANS u 58 % (33 %
grade 3 a vys8i), zadny pacient nezemrel v dUsledku toxicity. PFS ¢inilo 81 % ve 3 mésicich
a 0S 82 % v 6 mésicich.

Bendamustin je bezpeéna a U¢inna lymfodeplece pied tisa-cel u pacientd s LBCL (14):
Bylo hodnoceno celkem 113 pacientd s LBCL, ktefi pfed tisa-cel dostali jako lymfodeple¢ni
ptipravu fludarabin/cyklofosfamid nebo bendamustin. Nebyl zjistén zadny rozdil v CR, PFS
ani 0S. Po bendamustinu byl ale méné ¢asty CRS (40 vs. 68 %, p = 0,004), ICANS (7 vs
22 %, p = 0,02), neutropenie (2,15 vs. 0,20 x 10%/I, p < 0,001) a trombocytopenie (132 vs.
41 x 10%/1, p < 0,001).

Prevence CRS a ICANS pomoci anakinra (15): Do této studie faze 2 bylo zafazeno celkem
31 pacientl IéCenych s DLBCL nebo MCL pomoci tisa-cel, axi-cel nebo brexu-cel. VSichni
pacienti dostavali ode dne 2 profylakticky anakinru v davce 100 mg dvakrat denné, ktera
byla po vyskytu CRS nebo ICANS navySena na 4krat denné a doplnéna o tocilizumab
a kortikoidy. CRS se objevil u 68 % (grade 3-4 u 6 %), ICANS u 13 % (grade 3-4 u 6 %)
nemocnych. Zadny pacient v disledku CRS nebo ICANS nezemfrel. Nebyl pozorovéan zadny
rozdil v ocekavané lécebné odpovédi.

Prvni pouziti YTB323 u pacientd s R/R DLBCL (16): Do této studie faze 1 jsou zarazovani
pacienti s R/R DLBCL po 2 a vice liniich chemoterapie vcetné autologni transplantace.
Vysledky prvnich 15 pacientd ukazuji efekt zavisly na davce, kdy ve druhém davkovacim
stupni bylo dosaZeno ORR a CR v 75 %. CRS se vyskytl ve 27 %, ICANS u 47 %. Z&dny
pacient nezemrel v dUsledku toxicity. Nyni pokracuje ndbor v davkovacim stupni 3.

Lécba pomoci CD22 CAR-T zprostfedkovava castou a trvalou lééebnou odpovéd’
u dospélych s LBCL relabovanym po CD19 CAR-T (17): Do této studie faze 1 bylo
zafazeno 21 pacientd s LBCL relabovanym po predchozi |é¢bé pomoci CD19 CAR-T. Byl
pozorovan CRS u 100 % (5 % stupné 3-4), ICANS u 19 % (zadny stupné 3-4) a syndrom
aktivovanych makrofagl u 24 %. Nezadouci U¢inky byly ¢astéjsi v davkovacim stupni 2. ORR
bylo dosazeno u 86 %, CR u 67 %, bez ohledu na davku. Ve sledovani s prmérnou délkou
7 mésicU dosaZzend CR u vSech pacientU stale trva.
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Prvni znamky protinadorového efektu a bezpecnosti u autolognich CD5 CAR-T
u pacientd s R/R T-lymfomy (18): Do této studie faze 1 bylo zafazeno celkem 9 pacientd
s R/R zralymi T-lymfomy po 2 a vice liniich, ktefi by byli ndsledné indikovani k alogenni
transplantaci. CD5 CAR-T lymfocyty Uspé&Sné unikaji fratricidé degradaci vlastniho antigenu
CD5, po podani u vSech pacientd expandovaly a perzistovaly az 9 mésicy. Deplece
normalnich T lymfocytd byla pouze prechodnd. CRS se vyskytl u 4 pacientd, ICANS pouze
u jednoho, v8echny pfipady byly lehké. Lécebna odpovéd byla dosaZzena u 4 nemocnych
(44 %), coz u tfi z nich (a jednoho dalSiho) umoznilo provedeni alogenni transplantace.
CD30 CAR-T koexprimujici CCR4 v lécbé R/R HL a CD30+ koznich T-lymfomd0 (19):
Koexprese CCR4 by méla vést k potlaceni lokdlnich inhibi¢nich mechanismd u HL a lepSimu
proniku do kOze u koznich T-lymfom0. V této studii faze 1 bylo zatim Ié¢eno 12 vyrazné
predlécenych pacientd, nebyly pozorovany zadné zavazné nezddouci Uginky. VSech
8 hodnotitelnych pacientd s HL zaznamenalo Ié¢ebnou odpovéd, Sest z nich dokonce CR.
Naopak 2 hodnotitelni pacienti s koznimi T-lymfomy nereagovali vibec.

Akutni lymfoblasticka leukemie

Vysledky lécby déti a mladych dospélych s R/R B-ALL pomoci tisa-cel v realné praxi:
aktualizace z registru CIBMTR (20): Hodnoceno bylo celkem 451 pacientd. CR byla dosazena
87 %, z nichz 99 % bylo MRD negativnich. CRS se vyskytl u 58 % (18 % grade 3 a vyssi, ICANS
U 27% (10% grade 3 a vyssi), toxicita byla CastéjSi u nemocnych starSich 18 let. Pouze
3 pacienti v dUsledku toxicity zemreli. Median EFS ¢inil 14 mésicd, median OS nebyl dosazen.
Nadorova naloz ovliviivje vysledky Iécby tisa-cel u déti a mladych dospélych s B-ALL
(21): V této retrospektivni studii bylo hodnoceno celkem 185 pacientd Ié€enych komerénim
tisa-cel. Ve 12 mésicich Cinila EFS 50 % a OS 72 %. U nemocnych s nedetekovatelnym
onemocnénim byly pozorovany lepsi EFS (72 %, p < 0,001) i OS (95 %, p < 0,001) a méné
CRS a ICANS.

Vysledky reinfuze CD19 CAR-T u déli a mladych dospélych s R/R B-ALL (22): Hodnoceno
bylo celkem 81 pacientd. V prvni skupiné 63 pacientU byla reinfuze provedena pro prevenci
hroziciho relapsu, u 33 (52 %) z nich bylo dosaZzeno CR, ktera setrvala u 21. Ve druhé
skupiné 10 pacientU byla reinfuze podana pro relaps, u 5 (50 %) z nich bylo dosazeno CR,
kterd setrvala u 3. Ve tfeti skupiné 8 pacientU byla reinfuze podana pro nedosazeni odpovédi
na prvni infuzi, u nikoho (0 %) z nich nebylo dosazeno CR.

Prestavby KMT2A jsou spojeny s liniovym presmykem po CD19 CAR-T (23): Bylo
hodnoceno 420 déti a mladych dospélych s R/R B-ALL. U 12 (2,9 %) doSlo v medianu 66 dni
k liniovému pfesmyku, nejcastéji do AML, u 9 z nich byly pfitomny prestavby genu KMT2A.
Bylo také zjisténo 6 (1,4 %) sekundarnich malignit (3 solidni nadory a 3 MDS/AML), vzniklych
v medianu 884 dni.

Vysoka Uéinnost a bezpeénost anti-CD7 CAR-T v lé¢bé R/R T-ALL (24): Hodnoceno bylo
14 pacient0 s medidnem 5 predchozich linii 1é¢by. BEhem prvniho mésice byla CR dosaZzena
U 93 %, U v8ech i s negativitou minimalni rezidualni nemoci. CtyFi z péti pacientd s postizenim
dosahli extramedularni remise. CRS byl ve vétsiné pfipadd mirny, pouze jednou stupné 3.
Nasledné bylo 11 pacientd konsolidovano pomoci alogenni transplantace, u 9 z nich trva CR.
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Mnohoéetny myelom

CARTITUDE-1: Aktualizované vysledky cilta-cel v Ié¢bé R/R MM (25): Hodnoceno bylo
97 pacientd. ORR byla dosazena u 98 %, sCR u 80 %. CRS se vyskytl u 95 % (prfevazné
stupen 1-2). Pouze 6 pacientl zemrelo v dUsledku toxicity. V 18 mésicich ¢inilo PFS 66 %
a0S 81 %.

CARTITUDE-2, kohorta A: Uéinnost a bezpeénost cilta-cel u pacientd s MM po 1-3
liniich lééby a refrakternich na lenalidomid (26): V této kohorté studie faze 2 bylo
hodnoceno 20 pacientd s R/R MM po 1-3 liniich l1é¢by s refrakteritou na lenalidomid. ORR
byla dosazena u 95 %, CR u 85 %. CRS se vyskytl u 95 % (10 % stupen 3 a vyssi), ICANS
U 15 % (Zadny stupen 3 a vyssi). V 6 mésicich Cinilo PFS 90 %.

CARTITUDE-2, kohorta B: Uéinnost a bezpeénost cilta-cel u pacientd s éasnym
relapsem MM (27): V této kohorté studie faze 2 bylo hodnoceno 18 pacientd s R/R MM
po 1 linii Ié¢by s progresi do 12 mésicu od autologni transplantace nebo zahajeni 1é¢by. ORR
byla dosazena u 89 %, CR u 28 %. CRS se vyskytl u 83 % (1x stupen 4), ICANS pouze jednou
(stupeni 1). Ve sledovani s medidnem 5 mésicU doSlo pouze u jednoho pacienta ke ztraté
|éCebné odpoveédi.

LOCOMMOTION: Cilta-cel u triple-exposed MM: adjustované srovnani se standardni
léébou v realné praxi (28): Bylo hodnoceno 97 pacientd ze studie CARTITUDE-1
a 246 srovnatelnych nemocnych s MM, ktefi v této fazi onemocnéni dostavali vice nez
90 rbznych lé¢ebnych rezimd. Cilta-cel byl vyrazné G¢inn&jsi (p < 0,001) ve vSech
hodnocenych parametrech: ORR (4x), CR (568x), PFS (0 85 %) i OS (0 62 %).

CRB-402: Aktualizované vysledky s BCMA CAR-T bb21217 u pacientd s R/R MM (29):
V této studii faze 1 s ide-cel bylo hodnoceno celkem 72 pacientd. ORR byla dosazena
U 69 %, CRU 28 %. CRS se vyskytl u 75 % (3x stupné 3 a horsi), ICANS u 15 % (3x stupné 3
a horsi). Median trvani Iécebné odpovédi ¢inil 17 mésicu.

Produkty aferézy u pacientd s MM po podani G-CSF jsou moznym zdrojem T lymfocytd
pro vyrobu BCMA CAR-T (30): Funkce BCMA CAR-T lymfocytd pfed a po podani G-CSF
byly srovnatelné, s vyjimkou nizSiho zastoupeni CD8+ kmenovych pamétovych bunék.
T lymfocyty z aferézy, provedené za Ucelem odbéru perifernich kmenovych krvetvornych
bunék pro autologni transplantaci po mobilizaci pomoci G-CSF, je mozné pouzit i k vyrobé
BCMA CAR-T.
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Pouzité zkratky

Axi-cel = axikabtagen ciloleucel (Yescarta®)

B-ALL = akutni B-lymfoblastické leukemie

BCMA = B-cell maturation antigen

Brexu-cel = brexukabtagen autoleucel (Tecartus®)
Cilta-cel = ciltakabtagen autoleucel (Carvykti®)

CR = kompletni remise

CRS = syndrom z uvolnéni cytokind (cytokine release syndrome)
DLBCL = difuzni velkobunécny B-lymfom

EFS = preziti bez uddlosti (event-free survival)

FL = folikularni lymfom

HL = Hodgkindv lymfom

ICANS = syndrom neurotoxicity (immune effector cell-associated neurotoxicity syndrome)
Ide-cel = idekabtagen vikleucel (Abecma®)

LBCL = velkobunéény B-lymfom

Liso-cel = lisokabtagen maraleucel (Breyanzi®)

MCL = mantle cell lymfom

MM = mnoho&etny myelom

MZL = lymfom marginalni zény

NHL = non-hodgkinsky lymfom

ORR = celkova lécebna odpovéd (overall response rate)
OS = celkové preziti (overall survival)

PFS = preZiti bez progrese (progression-free survival)
R/R = relabovany/refrakterni

Tisa-cel = tisagenlekleucel (Kymriah®)

Post-ASH 2021 - TRANSPLANTACE
Jan Vydra

UHKT, Praha

63. kongres ASH pfinesl fadu zajimavych praci v oblasti transplantace krvetvorby. Nékteré
zajimavé abstrakty jsou shrnuty nize.

Rozsahla analyza CIBMTR potvrdila nepfiznivy vliv ABO inkompatibility na celkové preziti
po alogenni transplantaci krvetvorby u pacientd s AML a ALL (Guru et al., abstrakt 907).

CIBMTR také analyzovala vliv pfipravného rezimu na vysledek transplantace u pacientd
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s myelofibrosou: vysledky byly nejlepsi pfi pouzZiti Flu/Bu ve srovnani s Bu/Cy nebo RIC
rezimy. (Guru et al., abstrakt 912).

Studie faze lll. preventivniho podavani defibrotidu nepotvrdila snizeni incidence VOD
ve srovnani se standardni pédi. Incidence VOD byla v obou ramenech nizka. Zajimavym
bodem bylo to, Zze centralni review bylo diskordatni s infestigatory ve 28% hodnoceni
pfitomnosti VOD. Cetrdlni komise identifikovala VOD Castéji nez lokalni investigatori. (Grupp
et al., abstrakt 749).

Randomizovana studie profylaxe GvHD kombinaci tacrolimu s mini-MTX a mykofenolatem
ukazala na pfiznivéjsi bezpecnostni profil této kombinace se srovnatelnou Uc¢innosti oproti
standardnimu TAC/MTX. (Hamilton et al., abstrakt 99)

Adams et. al. prezentovali studii faze Il deeskalace davky potransplantacniho cyklofosfamidu.
V této studii byla davka 2x25mg/kg méné toxicka a stejné U¢inna v prevenci GvHD jako
standardni davka 2x50mg/kg. (Adams et al., abstrakt 101).

Shalev et. al. prezentovali malou, ale zajimavou kohortu pacientU, ktefi podstoupili alogenni
transplantaci pro agresivni B lymfomy po pfedchozi [é¢bé CART19 bud pro selhani Ié¢ba
CART19 nebo jako konsolidaci kompletni remise.Transplantace byla spojena s nemalou
incidenci tézké GvHD a SOS/VOD, nicméné u ¢asti pacientd bylo dosazeno kompletni remise
a dlouhodobého preZiti. (Shalev et al., abstrakt 910).

Pridani romidepsinu k pfipravé BuFlu u pacientd s T lymfoproliferacemi vedlo v piloti studii
k prijatelné toxicité a nizkému riziku relapse ve srovnani s historickymi zkuSenostmi. (Hosing
et al., abstrakt 553).

Ockovani proti COVID-19 mRNA vakcinou vedlo u pacientd < 6 mésicl po transplantaci
vedlo u vétsiny z nich k tvorbé protektivni imunity. Prezentovana prace potvrzuje vyznam
ockovani mezi 3 a 6m po transplantaci. (Haggenburg et al., abstrakt 754).

PFfitomnost klonalni hematopoezy (CHIP) pfed autologni transplantaci vedla k delSi dobé
do prihojeni neutrofild a destiCek, zarovert méla skupina s CHIP horsi celkové preZiti.

(Barouch e tal, abstrakt 655).

V souhrnu Ize konstatovat, ze v oblasti transplantace krvetvorby nepfinesl ASH 2021 prace
revoluéni, nadédle v8ak dochazi k postupné evoluci problematiky.
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ANEMIE - Post-ASH
Dagmar PospiSilova
Détska klinika Fakultni nemocnice v Olomouci

Uvod.

Anémie je stéle nejCastéjSim onemocnénim ve svétové populaci, postihuje 1,6 miliardu lidi
na celém svété. Prevalence anémii je vy$si zejména v rdznych vékovych kategoriich: v détstvi,
U Zen v produktivnim véku a ve stafi. Ve vétsiné pfipadd se jednd o ziskanou anémii, zatimco
vrozené anémie tvoii pouze 7 %. DUsledky morbidity spojené s chronickou anémii mohou byt
vyznamné: napfiklad poruchy ristu a psychomotorického vyvoje ditéte u déti, ztrata
produktivity pfi snizené pracovni kapacité, rozvoj kognitivni poruchy, zvySena nachylnost
k infekcim a ke zvy$ené mite komorbidit ve vy8§im véku s jasnym ekonomickym dopadem.
Vyzkum v oblasti anémif je velmi rozsahly a pfinasi fadu novych dlleZitych poznatkd.
Nejnovéjsi zkoumané moznosti lécby anémii diskutované na 63. kongresu ASH
v Atlanté roce 2021:

A. Hemoglobinopatie
Jsou nejcastéjsivrozené anémie. Ro¢né se rodi prOmérné 300 000 déti s timto onemocnénim.
Problematika hemoglobinopatii nabird v soucasné dobé na dulezitosti predevsim
v evropskych zemich, a to v dusledku globalizace a narUstajici imigraci z oblasti s jejich
vysokou incidenci. Evropské zemé dnes ¢Celi narUstu pacientU, ktefi vyZaduji dlouhodobou
péci, predevsim transfuzni lé¢bu a feSeni akutnich a chronickych komplikaci spojenych
s onemocnénim. V téchto zemich je potfeba docilit rozsifeni pfesné diagnostiky: nestaci
pouze identifikovat kauzalni geneticky podklad anémie, ale urdit i fadu dalSich gen0, které
vyznamné modifikuji fenotyp. Vzhledem k vyraznému narOstu poctu identifikovanych
pfipadd a vyznamnému pokroku v hledani nové podstaty onemocnéni je v8ak hlavnim
imperativem hledani novych zpUsob0 [é¢by. Vedle novych technik transplantace kmenovych
bunék jsou rozvijeny nové pfistupy jako genova terapie a genova editace, které mohou
prispét i k 1éCebnym pristupOm jednotlivych typd anémie, ale i napfiklad k feSeni rejekce
po transplantaci. Dnes jsou povazovany za redlnou alternativu [é¢by beta-hemoglobinopatii.
Je zkoumana fada novych IéCiv s variabilnim efektem. Nékteré dalSi noveé popsané molekuly
s prokadzanym efektem jsou v soucasnosti zkoumany k ovéreni jejich terapeutického dopadu.
1. Jako novy lék byl diskutovan luspatercept, ktery moduluje TGF-beta signalni drahu
a zlepSuje syntézu erytrocytd. Je nyni schvalovan pro Ié¢bu beta-talasémie a MDS.
2. BCL11A moduluje produkci fetdlniho hemoglobinu a stava se ddlezitym nodifikatorem
klinické zavaZznosti beta-hemoglobinopatii.
3. Jsou zkoumany Inhibitory s malou molekulou indukujici produkci HbF, jako napr.
enzymatické inhibitory, latky pfimo indukujici HbF nebo cilici na transkripéni faktory.
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B. Anémie chronickych chorob (ACHN).

jako nejéastéji se vyskytujici anémie u hospitalizovanych pacientd vyznamné prispiva
k morbidité nemocnych a komplikuje ¢asto pribéh onemocnéni.

Klicovym mechanizmem vzniku u této skupiny onemocnéni je porucha metabolizmu Zeleza
a vliv zanétlivych cytokinu.

Nové molekuly s efektem na absorpci Fe ze stravy, transport Zeleza a jeho produkci v jatrech
jako feroportin, transferin, erytroferon a TMPRSS6 jsou zkoumany pro potencidlni moznosti
ovlivnéni pretizeni Fe. Jejich pouziti je zkoumano i jako potencidlni modulator vstiebavani Fe
U beta-talasémie.

Léky regulujici absorpci Zeleza a zlepsujici anémii jsou velmi slibnymi kandidaty pro Iécebné
vyuZiti u pacientd. Jsou zkoumany i dalsi Iéky s cilenym efektem na oxidativni stres
(peroxiredoxin-2 agonisté) a na metabolizmus erytrocytd (Glycine Transporter Typef
inhibitor nebo agonisté pyruvatkindzy). Predbézné vysledky téchto studii ukazuji, ze
kombinace jednotlivych 1ék0 muize vést ke zlepSeni anémie lépe nez jednotlivé molekuly
nebo slouceniny.

C. Méné casté vrozené anémie

Vznikaji na podkladé poruch erytrocytarni membrany, enzymatické vybavy erytrocytd
nebo anémie z poruch metabolizmu Zeleza. Rovnéz Casto vedou k vyrazné morbidité
a mortalité pacientd. Nejvétsi vyzvou je v dnedni dobé odhaleni molekularni podstaty téchto
nemoci, které umozni v budoucnu cilenou 1é€bu ovliviujici mechanizmy vzniku téchto
anémii.

Nové moznosti Ié¢by u vzacnych vrozenych anémii

U anémii se zndmou molekularni podstatou jsou pfi vyzkumu lé¢ebného potencidlu vyuZzivano
technologii nové generace (-omics technologie) které zkoumaji roli genetického , make-upu”
u nékterych anémii. Vyzkum modifikatord kauzalnich zmén rovnéz prispiva k personalizaci
lé¢by u jednotlivych pacientd s vrozenou anémii.

Poruchy erytrocytarni membrany

Byl diskutovan vyznam morfologickych zmén erytrocytd pfi prvni diagnostice anémii a mozny
vliv stanoveni typu kauzalnich mutaci na fenotyp onemocnéni s potencidlem indikace
a timingu provedeni splenektomie u pacientU.

Poruchy erytrocytarnich enzymo

I v leto$nim roce byly pfedneseny prace o efektu alosterického inhibitoru pyruvatkinazy - Mi-
tapivatu, které prokazaly jeho pozitivni efekt nejen u deficitu pyruvatkinazy, ale i u nékterych
forem talasémii a srpkovité anémie.

U pacientd s deficitem pyruvatkindzy byly prokdzany zvySené adhezivni vlastnosti
erytrocytarni membrany podobné jako u srpkovité anémie. Tyto ndlezy potvrzuji velmi
dulezité zjisténi, a to fakt, Ze patologicka destrukce alterované membrény erytrocytd vede
k jejich zvySené adhezi a je spole¢nym rysem tohoto typu hemolytickych anémii.
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Prace kolektivu autor0 z mezindrodniho registru deficitu PK rovnéz prokazala rozvoj pretizeni
Zelezem i u pacientd bez trvalé zavislosti na transfuzich.

Anémie u vrozeného selhani kostni diené.

Diamondova-Blackfanova anémie (DBA).

U RPS19- a RPL11- haploinsuficientniho mysiho modelu DBA a rovnéz v erytroidnich
progenitorech pacientd byla nové popsana chronickd hyperaktivace serin-threoninové
kindzy: tzv. Nemo-like kindzy (NLK), kterd patfi do skupiny MAP kindzovych enzymd.
U RPS19- lidskych hematopoetickych, kmenovych a progenitorovych bunék zvySovalo
genetické umlCeni NLK pomoci shRNA erytroidni expanzi o 220,3 % (SD = 6,6 %). Toto
zjisténi svédci pro fakt, Ze aberantni NLK aktivace mUZe prispivat k patogenezi onemocnéni
a m0ze soucasné slouzit jako jeden z Ié¢ebnych cild u DBA. Autofi proto provedli screening
fady sloucenin inhibujicich NLK jako cil. Tyto NLK inhibitory zlepSily expanzi erytroidnich
bunék u DBA modeld. Jeden z téchto inhibitord: OTS-167 s nejlepsi odpovédi vedl
ke dvojnasobnému zlepSeni erytropoezy (o 300nM, s EC50 146nM). Nebyla pozorovana
neutropenie, coz je ddkazem jen velmi malé nebo Zadné toxicity smérem k myeloidnim
burikdm. Cilem podéani NLK inhibitord DBA pacientim je dostatecné zvySeni hemoglobinu,
které by vyznamné omezilo potfebu chronickych transfizi nebo podavani kortikoidu.
V soucasné dobé jsou na preklinickych modelech zkoumany dal$i NLK inhibitory s moznou
klinickou aplikaci v budoucnu.

Efekt leucinu jako aminokyseliny, kterd zlepSuje translaci, byl poprvé popsan nasi ¢eskou
pracovni skupinou. Prezentovana prace v této oblasti se zabyvala efektem kombinace
ginsengu a leucinu, kterd zvySuje erytropoezu na modelu DBA mechanizmem inhibice
Nemo-like kindzy. Pfedbézna data ukazuji slibné vysledky.

D. COVID-19 a jeho vliv na erytrocyty

Erytrocyty od pacienty s infekei virem COVID-19 vedle CD147 exprese vykazovaly mirnou
korelaci s hladinou laktatu v séru, coz svéd¢i o tom, ze slouzi jako laktatovy néaraznik
k ochrané proti laktatové aciddze. Autori prokazali, Ze infekce virem COVID-19 zpUsobuje
zvySeny oxidativni stres, zvySeny influx laktatu do erytrocytd a zvySenou trombotickou
afinitu erytrocytd u pacientu.

IMUNITNi CYTOPENIE
Tomas Kozak
3. Iékarska fakulta Univerzity Karlovy a FN Kralovské Vinohrady

Imunitni cytopenie vznikaji jako dusledek dysregulace imunitniho systému, jejiz etiologie je
u vétsiny téchto stavd nezndma. Patogeneze je zatim jen ¢astec¢né objasnéna, klicovou roli
pfitom hraji poruchy na jednotlivych regulac¢nich stupnich adaptivni imunitni odpovédi,
zejména na Urovni T regulacnich lymfocytd. Uréitym vhled do patogenetickych mechanisma,
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které ve svém dUsledku mohou vést k poruchdm imunitniho dozoru, poskytly objevy
polymorfismd CTLA-4 (Cytotoxic T lymphocyte antigen 4), gend pro proteiny LRBA, STAT3
a dalSich.? Penetrance a fenotyp téchto mutaci je r0zny, na jedné strané mohou vést
k humordinimu i bunéCnému imunitnimu deficitu, zaroven ale k benigni i maligni
lymfoproliferaci a k projevim autoimunity, zejména autoimunitnich cytopenii.! Nakonec
i imunomodulacni [é¢ba nékterych malignich onemocnéni cilend proti negativnim
regulatordm imunitni odpovédi (CTLA-4, PD-1) je zatizena vyskytem nékterych autoimunitnich
cytopenii.?

Z hlediska toho, na které Urovni hematopoezy puUsobi vysledny efektorovy autoimunitni
mechanismus, m0zeme v $ir§im slova smyslu rozliSovat periferni a centralni imunitni
cytopenie. Primarni ziskané aplastické anémie (AA), Cistd aplazie Cervené fady (PRCA)
a agranulocytézy patfi mezi centraini imunitné podminéné cytopenie a tvofi samostatnou
kapitolu hematologie. Toto sdéleni je vénovano perifernim cytopeniim, tedy imunitnim
cytopeniim v uzsim slova smyslu, charakterizovanym zkracenym prezivanim zralych
a funkéné kompetentnich krevnich elementu.

Autoimunitni hemolytické anémie (AIHA) jsou skupinou onemocnéni, kterd vétSinou vznikaji
jako dUsledek existence protilatek proti nékterému z povrchovych antigend erytrocytu.®

Nejcastéjsi je autoimunitni hemolyticka anémie s tepelnymi protildtkami (WAIHA) s incidenci
stoupajici s vékem, Uhrnem 0,5-1/100.000. U WAIHA jsou pfitomny autoprotilatky nejvice
tfidy IgG, nékdy IgM, vzacné IgA a vazou se optimalné k antigenu pfi teploté 37°C. V pfipadé
WAIHA hrajenakoncipatogenetickéhotetézcehlavnitlohuslezina, kdemonocytomakrofagovy
systém likviduje opsonizované erytrocyty, jde o nejcastéjsi, extravaskularni typ hemolyzy.
Méné ¢asto dochazi u WAIHA k aktivaci C5 slozky komplementu a v jejim dUsledku k vytvoreni
tzv. komplexu atakujictho membranu a k hemolyze intravaskularni. Primarni WAIHA je
onemocnéni z definice idiopatické, asi v poloviné pfipadd vznikd WAIHA jako symptom
jiného onemocnéni. Ta mdze provazet Sir§i autoimunitni onemocnéni jako je systémovy
lupus erythematodes, nékteré malignity, zejména z fady lymfoproliferaci (chronicka
lymfocytarni leukémie ) nebo nékteré imunodeficientni stavy (napfiklad CVID — bézna
variabilni imunodeficience). Diagnostika WAIHA se typicky opird o anamnézu, klinicky stav
(ikterus, anemicky syndrom) a laboratorni nalez anémie, nekonjugované hyperbilirubinemie,
zvySené hladiny LDH, retikulocytézy, snizené hladiny haptoglobinu a zvySeného mnozstvi
urobilinogenu v moci. V krevnim natéru je obvykle, ale ne vzdy, patrnd anisocytéza,
sférocytéza, polychromézie a pfitomnost mladSich forem vyvoje erytrocytu. Zakladem
diagnostiky WAIHA je pfimy antiglobulinovy test (DAT - ,pfimy CoombsOv test”), ktery je
pozitivni v 90-97% piipadech. V poloviné pfipadd je také detekovana C3d slozka
komplementu. PFi¢inou fale§né negativniho DAT m0ze byt nizk& denzita autoprotilatky nebo
komplementu na povrchu erytrocytu, vzacné autoprotilatka typu IgA. Naopak faleSné
pozitvni DAT se muUzZe vyskytovat u nékterych hypergamaglobulinemii, monoklonalni
gamapatie nebo po lé¢bé daratumumabem. Také aloprotilatky v souvislosti s recentni
transfuzi mohou zpUsobovat pozitivitu DAT. Diferencidlni diagnéza WAIHA pfed provedenim
DAT nebo s pozitivnim DAT v nizkém titru je Sirok4, v praxi zahrnuje zejména stavy s inefektivni
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erytropoézou jako je deficit vit B12, folatu a myelodysplastické syndromy. Evansuv syndrom
je stav, kdy probiha sou¢asné AIHA a imunitni trombocytopenie.*

Nemoc z chladovych protilatek (CAD - cold agglutinin disease) je zpUsobena chladovymi
aglutininy, pfitom neni pfitomno Zadné zakladni onemocnéni, které by bylo spjato s jejich
tvorbou. U fady z téchto stav0 je ale nakonec objevena néktera z indolentnich malignich
lymfoproliferaci. Jeji incidence se pohybuje mezi 0.05-0,2/100.000, Casté&jsi je u starSich
jedinc®. Chladové protilatky reaguji s erytrocytarnim antigenem optimalné za teploty 0-4°C,
ale mohou reagovat i pfi teplotach vyssich. Fenotyp zahrnuje kromé projevd hemolytické
anémie zhorSujici se v chladu také napf. chladovou akrocyan6zu nebo Raynaudiv fenomén.
Protilatky jsou nejcastéji tfidy IgM, hemolyza je zavisla na komplementu aktivovaném
nejcastéji klasickou cestou, je extravaskularni, probihd intrahepatalné, v pfipadé akutni
ataky mlze probihat také intravaskularné. VySetfeni DAT za teploty 37°C prokaze obvykle
vysoky titr monoklondlnich aglutinind tfidy IgM, vzacné IgG, cilovou strukturou je obvykle
antigen |, je pfitomna také C3d slozka komplementu.®

Sekundarnim syndromem z chladovych aglutinind se nazyva vzacna AIHA s chladovymi
protilatkami, ktera je soucasti jiného onemocnéni, nejcastgji infekce (Mycoplasma
pneumoniae, EBV, CMV, v posledni dobé také SARS-CoV-2) nebo maligni lymfoproliferace
véetné agresivnich nehodgkinskych lymfom0. Autoprotilatky tfidy IgM nebo IgG jsou
namifeny proti antigenu | nebo i, jsou polyklonalni nebo monoklonalni.

Lécba WAIHA je v prvni linii stale zalozena na kortikosteroidech s celkovou odpovédi 80%,
dlouhodobé odpovédi se vSak dosahne jen ve 40%. U pfipadd tézSich AIHA (Hb<80 g/L,
atypicka AIHA DAT negativni nebo IgA) Ize také pro prvni linii zvazit podani Rituximabu. Ten
je jisté indikovan ve druhé linii po selhani kortikosteroidd, dlouhodobou odpovéd navodi
U 70% pacientd. Nizkd davka Rituximabu (100mg tydné po 4 tydny) mUze mit podle
nékterych studii podobny efekt. Splenektomie je stale soulasti dalSich linii [écby WAIHA
s celkovou odpovedi 70%. Lécba CAD se opira v prvnilinii o podani Rituximabu, kortikosteroidy
nejsou U tohoto onemocnéni U¢inné. Vysoky pocet dlouhodobych odpovédi byl dosazen
po podani kombinace Rituximab a bendamustin. 4¢

Soucasti podpurné lécby AIHA je transfuze erytrocyt0 a antitromboticka profylaxe. Vybéru
pripravku k transfuzi pfedchazi optimalné vysyceni nespecifickych autoprotilatek ze séra
pacienta.

Autoimunitni neutropenie (AIN) je relativné ¢asta abnormita u déti do véku 4 let. Vznika
nejcastéji po infekci a méa tendenci ke spontanni Upravé. U dospélych jde o vzacnou pficinu
neutropenie a byva spojena s jinymi onemocnénimi jako jsou malignity (napf. Hodgkindv
lymfom) nebo néktera systémova autoimunitni onemocnéni pojiva (napf. SLE). V pfipadé
AIN jsou protilatky (na rozdil od ANCA) namifeny proti povrchovym antigenOm neutrofilu
(HNA). Jejich detekce je slozitd, opird se zejména o nepiimy prikaz protilatek v séru, byt
senzitivita téchto testd neni vysoka.” Lécba AIN u dospélych je zaloZena na terapii zakladniho
onemocnéni a event. podavani granulocytarnich rdstovych faktord (G-CSF). Nejvétsi vyzvou
u dospélych je v8ak vylouceni jiné priciny neutropenie, diferencidlni diagnostika je Siroka
a vySetfeni takového pacienta musi zacit vzdy ddkladnou farmakologickou anamnézou.
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Imunitni trombocytopenie (ITP) je definovana izolovanym snizenim poctu krevnich destic¢ek
pod 100 x 10%/I1 a naslednym zvySenym rizikem krvéceni. Incidence ITP v populaci jako celku
je 2-5/100.000.% Patogeneze ITP zahrnuje pred€asnou destrukci trombocytd v obéhu
naimunitnim podkladé, podili se na ni také nedostate¢n4 aktivita megakaryocytd. Trombocyty
opsonizované protildtkami jsou vychytavany fagocyty monocytomakrofagového systému
prostfednictvim Fc receptoru a pfed€asné odstrariovany z obéhu, nejcastéji ve slezing, méné
v jatrech. Zde mohou byt vychytavany i pfimo hepatocyty (Ashwell-Morellovy receptory).

V soucasnosti neni k dispozici jednoznacny klinicky ¢i laboratorni parametr, ktery by urcoval
diagnézu ITP, proto je diagndza i nadale stanovovana per exclusionem.

Zahajeni 1é¢by u dospélych pacientd s ITP se doporucuje pfi poctu krevnich desti¢ek (PLT)
<30x10%/I, pfitom lé¢ba nové diagnostikovanych pacientd s PLT <20x10%/1 by méla byt
zahijena za hospitalizace. V prvni linii 1é¢by ITP jsou standardem stale kortikosteroidy.
Inicidlné Ize pouzit prednison v postupné snizujicich se davkach (Uvodni davka 0,5 - 2 mg/
kg/den) po dobu maximalné 6 tydn0. Odpovéd je vysokd, ovSem dospélych pacient0, kteff
po terapii kortikoidy dosdhnou dlouhodobé remise, je pouze 25 - 29 %. Pulzni podani
vysokych davek dexamethasonu mdze nastup U¢inku urychlit. Kombinaci vice imunosupresiv
Ize pocet odpovédi jesté zvysit, ne tak jejich trvani, nicméné z jedné studie publikované
na sjezdu Americké hematologické asociace (ASH) 2021 vyplyv4, ze naptiklad kombinace
dexamethasonu s tacrolimem mUzZe i trvani remise prodlouzit."" V pfipadé Zivot ohrozujiciho
krvaceni jsou indikovany i.v. kortikosteroidy, IVIG a také transfuze trombocyt0.

Pro relabujici a refrakterni ITP existuji v tuto chvili tfi zdkladni modality Iécby: TPO-RA
(romiplostim nebo eltrombopag), splenektomie a rituximab s tim, Ze by se méla respektovat
oCekavani pacienta.® Pacienti, ktefi uprednostiuji jednordzovy vykon s velkou nadéji
na dlouhodoby efekt, mohou upfednostnit splenektomii, tu ale odkladame na minimalné 12
mésicU od stanoveni diagndzy. Pacienti, ktefi preferuji kratky nechirurgicky zakrok, mohou
volit rituximab, pro pacienty, ktefi pozaduji vysokou pravdépodobnost U¢inku i za cenu
nutnosti dlouhodobé terapie, jsou optimalni TPO-RA. Zéaroven tato doporuceni preferuji
TPO-RA pred rituximabem a rituximab prfed splenektomii, toto vSe na stejné relativné nizké
Urovni dukazU.

Mezi teoretické moznosti medikamentdzni 1éCby ITP po selhani vySe uvedenych modalit
patfi stale azathioprin, cyklofosfamid, cyklosporin A, danazol, mykofenolat mofetil. Kromé
nejistého efektu s dlouhotrvajicim nastupem jsou tyto pfipravky spojeny s mnozstvim
nezadoucich vedlejsich UCinkd.

Pacienti s ITP refrakterni i na TPO-RA mohou odpovédét na fostamatinib.’® Ve vyvoji
a v rdzném stupni klinického zkouseni jsou dalsi perspektivni latky pro 1é¢bu ITP: protilatky
proti ligandu CDA40, sialylované imunoglobuliny, inhibitory neonatdlnich Fc receptord
(Rozanolixizumab), stradomery, inhibitory C1s slozky kompelemntu, TPO-RA dalsi generace
(lusotrombopag, avatrombopag). Na sjezdu ASH 2021 byly publikovany prvni vysledky faze
I/11 klinické studie s jednim z perspektivnich inhibitord BTK Rilzabrutinibem.?
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(R)EVOLUCE V LECBE HEMOFILIE? - POST ASH 2021
Jan Blatny

LF MU a FN Brno

Hemofilie byva nazyvana kralovskou nemoci. Ne snad proto, Ze by ji trpéli jen viadafi, ale
proto, ze ji néktefi z nich proslavili. Byli to zejména potomci kralovny Viktorie. Poslednim
z nich byl pak carevi¢ Alexej. Néktefi dokonce uvadi, Ze to byla pravé nemoc mladého
carevice, kterd zaméstnavala cara Mikulase Il natolik, Ze podcenil nebezpedi nastupujiciho
bolSevismu. To se jemu i jeho rodiné stalo osudnym. Carevi¢ Alexej trpél hemofilii B.

Kromé hemofilie B (deficitu FIX) je daleko CastéjSi hemofilie A (deficit FVIII), kterou trpi v CR
86,8% vSech hemofiliki (report CNHP 2020). V Evropé od 70. let, v CR od konce devadesatych
let dvacatého stoleti se stala standardem 1é€by hemofilie tzv. profylaxe. Jedna se o opakované
nitroZilni podavani koncentratd chybéjiciho faktoru ve snaze udrzet jeho vys$Si hladinu
v plazmé a tim snizit pocet a zavaznost krvaceni. POvodni prace prof Nilsson' hovorila
o potfebé udrzet hladinu chybéjiciho faktoru nad 1%. Princip profylaktické 1é¢by od té doby
zUstal zachovan, jen se méni jeji vnimani a doporuceni s tim spojena. Napfiklad posledni
jednani EDQM (The European Directorate for the Quality of Medicines & HealthCare)

zejména diky koncentratdm faktord s prodlouzenym G¢inkem — tzv. EHL (Extended Half Life)

64 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

koncentratdm. Ty se pfed nedavnou dobou staly prvni pfedzvésti pfichazejici (r)evoluce
v |é¢bé hemofilie. Po desitkach let stagnace se nyni néco zasadniho déje.

Faktory s prodlouzenym 0Uc¢inkem

EHL koncentraty vyuZzivaji r0zny zpUsob, jak ochranit vulnerabilni molekulu FVIII & FIX
a prodlouzit tak jeji polo€as. Dafi se to zejména u EHL FIX, kde je mozné nyni I1ék podavat
v intervalu jednoho az dvou tydn0 a minimalni hodnoty se bezpeéné drzi nad 3%, Casto
i ndsobné vyse®. Diky tomu, ze polocas FIX neni na rozdil od FVIII ovlivnén jinou molekulou,
jej lze prodlouzit az 5-krat. U FVIII, jehoz polocas je ovlivnén zejména vazbou na VWF Ize
poloCas prodlouzit cca 1,5x. V klinickém zkouSeni je pak i EHL FVIIl efanesoctocog alfa
(BIVV0O1) s modifikaci nejen FVIII, ale pravé i vVWF, ktery umozni prodlouzit polo¢as faktoru
podobné, jako u FIX, tedy zhruba 4-krat*. Diky EHL je tak mozno interval podavani Iék{
prodlouzit na maximalné 2 x tydné a minimalné (zatim zejména u FIX) 1 x za dva tydny.
Z tohoto pohledu je nejen odbornou, ale i etickou otdzkou, zda méa vibec smysl z0stavat
u standardnich koncentratd (SHL — Standard Half Life), protoZze ochrana proti krvaceni je
stejna a kvalita Zivota je s EHL lepsi. To ve v CR za srovnatelnou cenu. EHL preparéaty jsou
rovnéz velmi dobfe pouzitelné pro ITI (Immune Tolerance Induction) tam, kde vznikl pfi [é¢bé
FVIII inhibitor.

Nefaktorova lééba (NFT — Non-Factor Treatment)

Zasadnizménou je v8ak zavedeni NFT. Prvnim z takovych IéCiv, které je navic jiz i registrovano
pro klinické poutZiti, je bi-specifickd monoklondlni protilatka — emicizumab. Je schopna
vazbou na FIX a FX zajistit generaci trombinu i bez pfitomnosti FVIIl. Jeho efekt neni tim
padem ani zavisly na pfitomnosti inhibitoru FVIIl. Co je snad nejvétsi zménou je, ze 1ék je
podavan podkozné s intervalem, ktery Ize prodlouzit az na 1 x za 28 dni. Podle studii fady
HAVENS® je redukce poctu léenych krvaceni vySsi, nez 90%. To potvrzuji i data z reélné
praxe®’. Navic se zd4, Ze tento lék bude U¢inny nejen u osob s tézkou hemofilii, ale i se
stfedni a lehkou®. PUvodné vyicend obava z nezddoucich U¢inkd typu TMA a TEN jiz nenf
takovd, jako v pocéatcich 1écby® a z pohledu klinika i pacienta je dle mého soudu profil
efektivity a bezpecnosti, poté, co jsme se s Iékem naudili spravné zachazet, jednoznacné
uspokojivy. Emicizumab navic zbavil hemofilii jejiho nejvéts§iho postrachu v poslednich
desitkach let — inhibitord. Co je také potésitelné, je fakt, Ze emicizumab mUze byt pouzit
i U PUPs (Previously Untreated Patients), jen je$té nebyla zvolena ta nejlepsi strategie pro
jeho pouziti*®. Je vSak prokazatelné schopen prevence ICH u novorozence, neni tfeba malym
détem kvuli profylaxi zavadét port ¢i CVK, 1é¢ba je pohodina a eliminuje spontanni krvaceni.
Nevime jen zatim, jak se postavit k situaci, kdy by prvni udalost, pfi které bude pacient
vystaven podan i FVIII byla odsunuta do star$iho, nez batoleciho véku a byla by spojena
s rizikovou situaci — napf zdvaznym krvacenim. Ani emicizumab totiz nezabrani vSem,
zejména traumatickym krvacenim. Jako slibné se zd4, zahjjit spolu s primarni profylaxi
emicizumabem i konkomitantni , tolerizacni“ podavani malych davek FVIII. Takto postupujeme
napf. na naSem pracovisti. Emicizumab také nemusi byt Iékem volby pro velmi aktivni osoby
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s vysokym rizikem krvaceni''. Lé¢ba emicizumabem navic vyZzaduje specifické laboratorni
postupy pfi svém nastaveni a monitoraci.

DalSi z NFT je fitusiran, jedna z molekul, ktera nemé nahradit funkci chybéjiciho faktoru ale
snizenim inhibice krevniho srdZeni nastolit novou rovnovdhu. Nedostatec¢ny potencidl
krevniho srazeni tak neni kompensovan jeho znovuobnovenim, ale snizenim potencialu
antikoagula¢niho. Fitusiran — mald RNA molekula interferujici s tvorbou Antitrombinu ma
takové ambice. Nyni probihaji klinické studie faze 3 s timto Iékem. POvodni klinicky program
spojeny s vyvojem tohoto Iéku cilil na snizeni AT k hodnotdm kolem 10%. Poté, co v roce
jeden z pacient0 ve studii zemrel na nasledky krvaceni, ktery bylo zpUsoben CNS trombézou,
byl projekt pozastaven. Nové studie cili na redukci AT na hodnoty mezi 15 a 35%. Stale se
ale jednd o hodnoty, které bychom za jinych okolnosti povazovali za tézky deficit antitrombinu.
Nyni probihajici klinické studie prokazuji snizeni ABR (Annual Bleeding Rate) u osob
s hemofilii A ¢i B az 0 90% ve srovnani s léEbou OD (on-demand) u osob s tézkou formou
nemoci s nebo bez inhibitord'%'3. TEN jiz nebyly majoritnim problémem ve smyslu SAE,
nicméné se uvazuje o dal$im snizeni davek tohoto lé¢iva. Domnivam se, ze fitusiran mUze
byt slibnym IéCivem tam, kde neni jind moZnost — tedy napfiklad u hemofilie B s inhibitorem,
ale zatim jsem v jeho hodnoceni velmi opatrny i u dospélych, natoz u déti.

Concizumab je poslednim z nejcastéji citované trojice podkozné poddvané NFT. Jedna se
o protilatku proti TFPI. | zde je snahou nastolit novou rovnovédhu ponizenim antikoagula¢niho
efektu, v tomto pfipadé TFPI. | tuto molekulu provazelo pozastaveni klinickych studii faze 3 pro
tromboembolické pfihody, které v8ak v tomto pfipadé nebyly fataini. Podavani concizumabu
dle provedenych studii zvySuje kvalitu Zivota'®, usnadfiuje bezpecné provedeni chirurgickych
vykonU u osob s hemofilii A i B'® a v probihajicich studii fAze 3 se hodnoti jeho efekt pfi
prevenci krvaceni u takto nemocnych. Dle mého soudu je zatim prili§ brzy na hodnoceni jeho
mista v [é¢bé hemofilie A ¢i B, doporucuiji vyckat vysledkd probihajicich studi.

Genova lééba

Genova léEba hemofilie spolivad nejcastéji v transfekci daného genu pomoci virového
vektoru, nejcastéji AAV (Adeno-associated Virus). Slibnéjsi je v této fazi zejména genova
Ié¢ba hemofilie B

V soucasné dobé probéhly studie faze 1 a 2 s rdznymi vektory a s rdznymi genovymi
konstrukty. Nékteré pouzivaji bézny geny pro dany faktor, nékteré — napr studie B-AMAZE -
gen exprimujici faktor FIX se zvySenou aktivitou (gain-of-function), tzv. ,Padua“ variantu. To
umoznuje dosahnout s relativné nizkou naloZzi vektoru uspokojivé a dlouhodobé (2-3 roky)
udrzitelné hladiny FIX'®. Jin4, ale podobné koncipovana studie potvrzuje hladiny FIX v dobé
az 5 let od podani vektoru'’. Probihaji i klinické studie faze 3.

i zde je efekt [éCby u nékterych pacientd dlouhodoby. Problematicky je nicméné fakt, ze
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exprese dotéeného faktoru je u rdznych jednotlived rozdilnd a neni predikovatelna™. To
s sebou nese do budoucna mimo jiné i nejistotu s financovanim takové Ié¢by... | tak je
nicméné povzbudivé, Ze i u genové 1éCby hemofilie A je exprese faktoru patrnd minimalné
v horizontu nékolika let. Napr studie Alta prokazuje hladiny kolem 100% FVIII po roce a kolem
46% po dvou letech'. Stabilni hladiny FVIII byly pozorovany i v jiné studii s preparatem BAY
2599023 po dobu minimélné 2 let?°. Problémem genové 1é€by je zatim stale nutnost steroidni
[éCby pro elevaci jaternich testd u nemalé ¢asti pacientd. Neni pfedem jasné, ktery pacient
na lé¢bu zareaguje a jak. Podani genové 1écby (napf formou klinické studie) mUze pacienta
vyfadit z moznosti podani jiné genové [é¢by v budoucnosti. V diskusi také zaznélo, Ze nova
NFT je silnym konkurentem genové |éCby, zejména v oblasti hemofilie A. Neni ujasnéno ani
hrazeni |é¢by, protoze jeji efekt mize trvat rdzné u riznych jedincd. Nezbytna bude rovnéz
edukace center i samotnych pacientd. V EU se uvaZuje o modelu ,Hub and Spoke“,?' kdy
nékteré zemé nemusi ani vlastni centrum pro podavani genové lé¢by mit. Nejvétsi pfinos
genové |éCby by byl tam, kde neni dostupné lé¢ba standardni. To je v zemich tfetiho svéta.
Tam to vSak s ohledem na finanéni a logistickou naro¢nost bude obtizné proveditelné.
Genova Ié¢ba je tedy IéCbou budoucnosti, stale ale zatim nevim, jak pfesné vzdalenou.

Jak je vidét po desitkach let se relativné stojaté vody 1é€by hemofilie znaéné rozboufily.
Standardem faktorové 1é¢by se staly EHL. Minimalné pro hemofilii A, bez ohledu na inhibitor,
je zde nesmirné slibna alternativa NFT a Ié¢ba budoucnosti, tedy [éCba genova, je ndm zase
o kus blize. Je tedy co zkoumat a na co se tésit.
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Uvod

Celosvétova pandemie koronavirem SARS-CoV2 vedla k lidstvu doposud nepoznanému
a nebyvalému ovlivnéni zdravi populace celého svéta. V rannich hodinach dne 15. 12. 2021
Univerzita Johna Hopkinse udavala 271491447 osob s prodélanym onemocnénim
a 5 320 993 zemrelych, ale nastésti taktéz 8 513 316 197 podanych davek vakcin proti
infekci COVID-19 (1). Na celosvétovém rozsifeni se nepochybné podilela vysoka mobilita lidi
a vyznamné mezinarodni propojeni. Tyto procesy byly pandemii doasné zastaveny nebo
pfinejmensim utlumeny a svét se dostal do virtualni on-line reality, na niz jsme si museli
ponékud zvyknout. Na druhou stranu celosvétové rozsiteni infekce COVID-19 znamenalo, ze
fada odbornikd celého svéta byla postavena pred otazku, jak tuto chorobu fesit. Zivot
a prace on-line zase meélo za nasledek, Ze se rychle hromadici poznatky rychle komunikovaly
na mezinarodni Urovni. Rada prestiznich &asopis® (New England Medical Journal, Lancet,
JAMA a dalsi) umoznilo publikace na téma COVID-19 v rychlém rezimu, navic tyto publikace
byly volné dostupné pro v8echny zdjemce o danou problematiku. Proto rychle vznikala
a byla opakované revidovana doporu€eni fady narodnich i mezinarodnich odbornych
spole¢nosti a tento proces neni ani zdaleka u konce.

COVID-19 a procesy krevniho srazeni

To Ze existuji velmi Uzké vazby mezi infekci, imunitou, zdnétem a krevnim sradzenim neni
mySlenkou, ktera by se zrodila ve Wuhanu na podzim 2019. Tyto procesy jsou v popredi
zajmu lékar0 rdznych odbornosti fadu let (2,3). Stejné tak jsou jiz dlouho zndma virova
onemocnéni provazené vyznamnou hemorhagickou diatézou (ebola, horecka dengue..),
stejné tak virdzy asociované s trombézou (virus ziskaného lidského imunodeficitu, chfipka..).
Prdbéhy infekce COVID-19, které byly spojeny s koagulopatii napodobujici diseminovanou
intravaskularni koagulaci (DIC) byly od prvnich publikaci spojeny s vyznamnou mortalitou;
laboratorni kritéria DIC dle Mezinarodni spole¢nosti pro trombézu a hemostazu (ISTH) mélo
v Case prijeti 71,4% nemocnych, ktefi nepfeZili a jen 0,6% téch, ktefi se uzdravili (4). To
meélo za nasledek dva vyznamné vystupy. Jednak se zaCala upinat pozornost ke zménam
hemostazy v prub&hu onemocnéni z patofyziologického pohledu, jednak se od poc¢atku
zacaly sledovat u hospitalizovanych COVID-19 nemocnych ,hemostazeologické parametry”,
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které byly prognostickymi markéry onemocnéni a dovolily predikovat tizi onemocnéni resp.
jeho nepfiznivy vyvoj.

Patofyziologie vzajemné provazanych procesu, které vedou progresi vlastniho onemocnéni
resp. k vétSinou trombotickym komplikacim v jeho prdbéhu, je nesmirné komplikovana (5).
Podili se zde aktivace a dysfunkce endotelu tedy endotelopatie, aktivace trombocytl,
aktivace neutrofild s nadmérnou tvorbou extracelularnich neutrofilovych pasti (neutrophil
extracelular traps —-NETs), inhibice fibrinolyzy diky nadmérnému uvolnéni plazminogen
aktivatoru inhibitoru (PAI) z poruseného endotelu, vliv interleukind, proinflamatornich
cytokind a chemokinl v dusledku tzv. cytokinové boure, z nichz nékteré (zejména interleukin
1 =1IL1 a TNF - tumor necrosis factor) jsou zndmymi induktory tvorby NETs. Vyznamnou roli
hraje také aktivace slozek komplementu, kterd zpétné zasahuje do protrombotické tendence
mimo jiné zvySenim tvorby NETs. Nezanedbatelnou roli hraje dysregulace systému tvorby
volnych kyslikovych radikald, ktery je u nemoci alterovan ¢asto v dUsledku tkariové hypoxie.
Tento posledni jmenovany systém, spolu se systémem komplementu a s cytokinovou bouf,
se podili na udrzovani circulus vitiosus celého procesu cestou aktivace NETs (5-8).
Hemostazeologické laboratorni parametry byly od pocatku pouzivany k uréeni stadia
onemocnéni a k predikci zavazného pribéhu. Souhrn téch prvnich a zakladnich shrnuje
tabulka €. 1 (upraveno podle 5). Posléze byly dokumentovany jako prognosticky vyznamné
zmény aktivity vonWillebrandova faktoru (vWF), aktivita faktoru VIII (FVII), pfipadné jako
vyraz poruchy endotelu i zvySeni plazminogen-aktivatoru inhibitoru (PAI) a sniZzeni aktivity
metaloproteindzy ADAMTS 13, ktera $tépi velké multimery vWF (9,10). Tyto nalezy pak byly
zvazovany jednak Uvaze nad patofyziologii celého procesu, tak i v odhadu nelUspésného
vyUsténi resp. i v IéCebné strategii.

V laboratornich nalezech se fada autord opakované zamyslelo nad moznym vlivem casto
detekovanych virem indukovanych antifosfolipidovych protilatek na klinické manifestaci
trombozy (5,8). Nicméné v téchto pfipadech byl témér vyhradné popisovan prikaz lupus
antikoagulans, zatimco protilatky proti kardiolipinu &i beta2glykoproteinu | byly vzacné.
Diagnostika inhibitoru lupus antikoagulans na antitrombotické medikaci heparinem (at’ jiz
nefrakcionovanym ¢i nizkomolekularnim) je zatizena moznosti faleSné pozitivnich nélezg,
stejné jako komeréni sety na tuto diagnostiku v pfipadé zvySeného C-reaktivniho proteinu.
Nejsou dobfe dokumentované pripady persistentniho prikazu antifosfolipidovych protilatek
u onemocnéni COVID-19 a u jinych virovych chorob (nej¢astéji adenovirovych u déti) neni
asociace s trombotickymi komplikacemi a takto indukovanymi transientnimi antifosfolipido-
vymi protildtkami povazovéana za klinicky vyznamnou.

COVID-19 a trombotické komplikace

Infekce COVID-19 je nepochybné spojena s vyznamnym navy$enim rizika trombdzy.
Popisovany jsou jak trombdzy v zilnim i tepenném fecisti, ale i trombdzy v atypickych
lokalizacich, zejména trombdézy mozkovych splavd ¢i trombdzy splanchnické a bézna je
mikrotrombotizace v mikrocirkulaci, zejména v plicni, coz se nepochybné podili na obavané
komplikaci vzniku akutni dechové tisné s vysokym rizikem z&vazného resp. i mozného
fatalniho vyusténi. Jaka je frekvence vyskytu téchto komplikaci FeSila postupné fada
meta-analyz. Z dostupnych nélez0 v pfipadé Zilniho tromboembolizmu (VTE) zfejmé nejvice
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pacient0 zahrnuly analyzy Tan et al. a Jimenéze at al., jejichz vysledky shrnuje tabulka &. 2.
trombotické komplikace méli zavedenou néjakou antitrombotickou medikaci (8, 11, 12).

Ve vyskytu tepenné trombotizace je situace o néco méné prehlednd. O vyskytu trombézy
v tepenném fecisti informovala ¢asna meta-analyza, kterd zahrnovala 27 publikaci. Souhrnna
incidence arteridlni trombézy u vazné aZ kriticky nemocnych byla 4,4% (13). Cast&ji byli
postizeni muzi, pacienti vy$§iho véku a nemocni s komorbiditami. Tepenné postizeni
zahrnovalo vyskyt trombdzy na koncetindch (39%), v CNS (24%), postizeni velkych tepen
(19%), postizeni koronarniho fecisté (9%) a postiZzeni a. mesenterica superior (8%). Mortalita
téchto nemocnych byla vysokd - 20%. | pozdéjsi publikace udavaji hospitalizovanych
nemocnych obdobné nélezy; tepenné postizeni bylo nalezeno v meta-analyze Tana ve 4,0%
(z 8249 nemocnych), pfiéemz postizeni koronarniho Fecisté zahrnovalo 1,1% (ze
7939 nemocnych), cévni mozkova pfihoda 1,6% (ze 40 597 nemocnych) a na jiné tepenné
okluze 0,9% (z 20139 pacientd) (11).

Trombotické komplikace, které mohou mit i fatdlni vydsténi, vznikaji i u nemocnych
po propusténi z hospitalizace. Registr CORE-19 (14), zjistoval osud 4906 nemocnych v 90-ti
dennim intervalu post-nemocniéni péce, kdy 13,2% byla indikovana antitromboticka 1é¢ba,
prokazal VTE v 1,55%, tepenné ptihody v 1,71% a Umrti z jakychkoli pfi¢in v 4,83%. Velké
krvaceni pak bylo popsano u 1,73% nemocnych. Jako rizikové faktory byly identifikovany
pokrocily vék, kardiovaskularni rizikové faktory, chronické rendlni postizeni, vysoké (= 4)
riziko VTE dle IMPROVE-DD a pobyt na jednotkach intenzivni péce (JIP). Preskripce
antitrombotické profylaxe po propusténi snizovalo riziko trombotickych komplikaci o 46%.
Vzhledem vysokému riziku trombézy byla u nemocnych se symptomatickym prdbéhem
COVID-19 od ¢€asnych fazi pandemie zvazovana antitromboticka profylaxe. Nazory na jeji
indikace a intenzitu se ménily v souladu s narUstajicimi poznatky. Souhrn studii, které nejvice
prispély, nebo budou do budoucna pfispivat k revizi terapeutickych pfistupU, prinasi tabulka
¢. 3 (upraveno dle 8). V zasadeé se u hospitalizovanych nemocnych antitromboticka profylaxe
opird o mezinarodni doporuceni (napf. 8, 15), u nemocnych po propusténi z nemocnice ¢i
Ié¢enych ambulantné musi tato medikace vyplyvat z individudiniho zhodnoceni stavu
nemocného.

COVID-19 a krvacivé komplikace

Krvaceni ohrozujici nemocné s COVID-19 méné ¢asté, nez trombdza (16), ale je spojeno
s vyznamnou mortalitou, kterd je spojena s Umrtim témér poloviny nemocnych. Krvacivé
komplikace vznikaji pozdéji nezli komplikace trombotické a na jejich vyskytu se projevuje
nejcastéji vlastni antitrombotickd medikace, odeznivani procesu heparinové resistence,
pokles hladiny fibrinogenu a trombocytd. Dal§imi pfi¢inami mUze byt vznik vzacné
diseminované intravaskularni koagulace (17, 18), resp. i vznik ziskaného deficitu FXIII (19).

COVID-19 a pozdni komplikace z pohledu hemostazy

Persistentni endetolopatie se zda byt prfi¢inou nékterych dlouhodobych komplikacich
zapri¢inénych infekci COVID-19 (20). Nyni neni zcela jisté, nakolik se mdze infekce COVID-19

70 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

podilet na frekvenci vyskytU jinych imunopatologickych hemostazeologickych projevd, jako
jsou napf. imunitni trombocytopenie, ziskana hemofilie ¢i antifosfolipidovy syndrom.

Zavér

Vztahy mezi krevnim srazenim a infekci COVID-19 jsou velmi komplikované, nicméné se zd3,
Ze jejich ovlivnéni antitrombotickou Ié€bou musi byt nedilnou soucasti péce o tyto nemocné.
Existuje fada lokalnich a mezinarodnich doporucenich (napf. 15), kterd jsou pravidelné
revidovana dle aktualnich poznatkd.
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Tabulka €. 1: Stadia COVID-19 asociované koagulopatie (upraveno podle 5)

stadium 1 stadium 2 stadium 3
symptomy mirné, neni nutna vaznéjsi, je nutna kritické onemocnéni,
respiracni podpora | kyslikova terapie je nutnd mechanicka
ventilace a orgdnova
podpora
zanétlivé zmény lehké, lokalni stredni, lokalni systémové, proces
+/-systémové hyperinflamace
D-dimery 2-3xULN 3-6x ULN vice nez 6x ULN
fibrinogen normalni/zvyseny normalni/zvyseny zvyseny (snizeny
u DIC)
pocet trombocytd | normalni 100-150 x 10 <100 x10
protrombinovy éas | normalni normalni az hrani¢né | mdze byt vyrazné
prodlouzeny prodlouzeny
DIC (kritéria) ne ne mozna

Tabulka €. 2: Prevalence venézniho tromboembolizmu dle meta-analyz (upraveno podle 11,12)

publikace N VTE DVT PE JIP neJIP screen | symptom| prosp retro

Tan 64(3 14,7% 9,4% 11,2% 23,2% 12,7% 25,2% 12,7% NA viechny

Jiménez | 18093 17,0% 12,1% 7,1% 27,9% 11% 33,1% 9,8% 25,5% 12,45

N = pocet objektd v meta-analyze; VTE - vendzni tromboembolizmus sumarné; DVT - hluboka Zilni trombdza,
PE - plicni embolie, screen - studie v nichz byla klinick&a manifestace Zilniho trombembolizmu systematicky vySetfovana,
symptom - studie, kde byla diagnostika Zilniho tromboembolizmu diagnostikovana na zékladé symptomu, prosp —
studie prospektivniho charakteru, retro — studie retrospektivniho charakteru (v pripadé citace 11 vSechny)
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Tabulka €. 3: Pfehled nékterych studii o antitrombotické medikaci u COVID-19 (upraveno dle 11)

skupina studie intervence srovnani
nemocnych
hospitalizovani | ACTION terapeuticky RX nebo LMWH obvykla tromboprofylaxe
ne JIP ATTACC terapeuticky UFH nebo LMWH obvykla tromboprofylaxe
ACTIV-4a terapeuticky UFH nebo LMWH obvykla tromboprofylaxe
REMAP-CAP | terapeuticky UFH nebo LMWH obvykla tromboprofylaxe
hospitalizovani | ATTACC terapeuticky UFH nebo LMWH obvykla tromboprofylaxe
JIP ACTIV-4a terapeuticky UFH nebo LMWH obvykla tromboprofylaxe
REMAP-CAP | terapeuticky UFH nebo LMWH obvykla tromboprofylaxe
INSPIRATION | intermedidlni davky UFH/LMWH profylaktické UFH/LMWH
po propusténi ACTIV-4 profylaktické davky apixabanu placebo
covalescent
ambulantni ACTIV-4c profylaktické davky/terapeutické | placebo
nemocni davky apixabanu, ASA placebo
PREVENT-HD | profylaktické davky RX

RX - rivaroxaban, UFH — nefrakcionovany heparin, LMWH —nizkomolekularni heparin, ASA -
kyselina acetylsalicylova

COVID-19 A HEMATOLOGIE - NOVINKY Z ASH 2021
Jan Koren

1. interni klinika — klinika hematologie, 1. LF UK a VFN

Mortalita a morbidita COVID-19 u pacientu s hematologickymi malignitami (HM):
Vysoké riziko tézsiho prdbéhu a mortality na infekci COVID-19 u pacientd s HM oproti bézné
populaci bylo zdokumentovano v fadé studii jiz v ¢asné fazi pandemie. Srovnani vysledkl

z Gasné faze pandemie s pozdé;si pfineslo nékolik praci.

Rozséahld analyza celkem 1408 pacientd s HM z oblasti Madridu (1), byla rozdélena na pacienty
z ¢asné faze pandemie, z obdobi Unora az kvétna 2020 a pozdéjsi z Cervna 2020 az Unora
2021. 72% pacientd mélo lymfoidni a 28% myeloidni malignity. Lehky prdbéh COVID-19
vzrostl mezi prvni a druhou vinou z 15% na 38%, tézky pribéh poklesl ze 42% na 24%.
PFetrvavajici pfiznaky COVID-19 mélo po 2 mésicich 22%, po 4 mésicich 16% a po 6 mésicich
14% pacientd. Mortalita byla v prvni viné 37%, ve druhé viné 24%, ale doba sledovani
pacienty ve 2 vIné byla vyznamné kratsi. Riziko mortality mezi jednotlivymi diagnozami bylo
nejvyssi u pacientd s AML, HR (hazard ratio) 2,3 (95%Cl 1,5-3,5), z hlediska Iécby méli vyssi
riziko mortality pacienti na aktivni chemoterapii HR 1,6 (95%Cl 1,2-2,2), nebo lé¢bé
monoklonalnimi protilatkami HR 1,7 (95%Cl 1-2,8), oproti pacientdm bez aktivni [é¢by.
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Srovnani pribéhu COVID-19 infekce mezi prvni a druhou vinou u pacientd s chronickymi
myeloproliferativnimi nddory (MPN) prinesla multicentrickd Evropska studie (2). Hodnoceno
bylo 479 pacientU (161 esencidlni trombocytemie, 135 prava polycytemie, 134 myelofibroza).
Riziko Umrti bylo signifikantné nizsi ve druhé viné 9% (ze 304 pacientu), proti prvni viné 31%
(ze 175 pacientd). Jako rizikové faktory mortality byly identifikovany vék nad 70 let, muzské
pohlavi, ale také vysazeni ruxolitinibu. Vyskyt tromboembolickych komplikaci byl rovnéz
nizsi ve druhé viné, 8% oproti 1,6%.

Imunitni odpovéd’ na o¢kovani proti COVID-19 u pacient s HM:

Vzhledem k vysokému riziku mortality i morbidity COVID-19 u pacientd s HM predstavuje
vakcinace vyznamnou souc¢ést prevence onemocnéni, soucasné je ale v dUsledku zakladni
choroby a jeji 1éCby snizend imunitni odpovéd. Rychle pfibyvajici data vétSich skupin
pacientl prispivaji k detailnéj§imu poznani U¢innosti ockovani u jednotlivych skupin nemoci
i ve vztahu k aktudlni lécbé.

V prospektivni studii bylo hodnoceno 722 pacientd s HM, rozdélenych do 17 kohort podle
z&kladniho onemocnéni a lé€by, u kterych se da oCekavat snizend imunitni reakce na oc¢kovani
(3). Pacientim byla podana vakcina Spikevax (Moderna), vySetfna hladina antiS protilatek,
pfed a 28 dni po prvni a druhé davce. Hranice pozitivity byla vice nez 300 AU/ml. Po 2. davce
bylo dosazeno pozitivity u 56% pacientd. 29% pacientd nedoséhlo serokonverze, u 15% byla
hladina antiS IgG 10-300 AU/ml. Adekvatni hladina byla dosazena u vétsiny pacientd s CML
na terapii tyrozin kindzovymi inhibitory, AML na, nebo kratce po vysokodavkované lécbe,
U pacientd s MPN na ruxolitinibu, MM, vcetné lé€enych daratumumabem, nebo kratce
po vysokodavkovaném melfalanu, nelé¢enou CLL. Nedostate¢né odpovéd byla u pacientst
s AML na hypometylaéni [é¢bé, CLL na ibrutinibu, NHL na Ié¢bé, nebo kratce po rituximabu,
nebo kratce po ASCT, po alloSCT, nebo CAR-T Ié¢bé.

Uginnost o&kovani s ohledem na Ié¢bu byla hodnocena ve skuping 320 pacients
s mnohocetnym myelomem (4). 44% pacientd bylo v dobé ockovani (mRNA vakciny)
na lécbé anti-CD38 protilatkou, 11% na lécbé bispecifickou protilatkou, 18% bez IéCby.
Z 260 hodnotitelnych pacientd meélo detekovatelnou protilatku anti-S 84% pacientd,
s medianem 149 AU/ml, coz bylo signifikantné méné nez u zdravé kontrolni skupiny (median
300 AU/ml). 16% pacientd nevytvofilo protilatky, z nich bylo 59% na lé¢bé anti-CD38, 32%
na Ié¢bé bispecifickou protilatkou, oba tyto faktory byly potvrzeny multivariacni analyzou
jako vyznamné negativni pro serokonverzi. U seronegativni skupiny byla rovnéz prokazana
snizend bunécna odpovéd.

Trombotické a destickové komplikace u oékovani proti COVID-19:

ZvySeny vyskyt tromboembolismu po ockovani proti COVID-19 v rozséhlé epidemiologické
studii nebyl prokdzan (5). Hodnoceno bylo pres 380 tisic pacientd s vékovym medidnem
61 let, vakcinu vyrobcU Pfizer dostalo 64%, Moderny 32%, Janssen 4% pacientd. Hodnocen
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byl vyskyt tromboembolismu 90 dni pfed vakcinaci a po ni. Rozdil v incidenci DVT pred
a po aplikaci nebyl zaznamenan u zadné z pouzitych vakcin.

Rozvoj imunitni trombocytopenie (ITP) de novo, nebo exacerbace stavajici ITP byly vzacné
popsany, jako mozné komplikace ockovani proti COVID-19. Data o vlivu ockovani u pacientd
s jiz existujici ITP jsou dosud omezend. Prezentovana byla retrospektivni analyza 117 pacientd
s existujici ITP, ktefi prodélali o¢kovani (6). Median véku byl 62,5 roku, median trvani ITP
12 let, 40% pacientU bylo na TPO mimeticich, 41% dostalo rituximab, 21% po splenektomii,
69 pacientU bylo na aktivni [é¢bé ITP v dobé ockovani. Po 1. davce ockovani doslo ke zvySeni
destic¢ek u 29%, stabilni poCet byl u 39%, pokles u 31%. Po 2. davce bylo zvySeni u 34%,
stabilni po¢et u 36%, poklesu 30% pacientl. Jako exacerbace bylo hodnoceno po 1. davce
17%, po 2. davce 20% pacientl. Vys$§i riziko exacerbace méli pacienti po splenektomii
a po vice nez 5 liniich 1é¢by.
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1.)Acute and Post-Acute COVID-19 Severity and Mortality in Patients with Hematologic Malignancies:
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3.)For Better or for Worse: COVID-19 Vaccination during or Early after (Immuno-) Chemotherapy or Hematopoietic
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4.)Suboptimal Humoral and Cellular Immune Response to SARS-CoV-2 RNA Vaccination in Myeloma Patients Is
Associated with Anti-CD38 and BCMA-Targeted Treatment, Oekelen OV, abstrakt 822

5.)Deep Vein Thrombosis after COVID-19 Vaccinations, Houghton D., abstrakt: 291
6.)Sars-Cov-2 Vaccination in Patients with Pre-Existing Immune Thrombocytopenia, Moreira MB, abstrakt 586

OCKOVANI PROTI COVID-19 U PACIENTU S HEMATO-ONKOLOGICKYM
ONEMOCNENIM

Milan Trojanek

Klinika infekcnich nemoci 2. LF UK a FN Bulovka

Katedra infekcniho lékarstvi, IPVZ

Ockovani predstavuje jeden z duilezitych nastroj0, ktery muiZe snizit dopad pandemie
covid-19 na jednotlivce i celé zdravotnické systémy. Cilem o¢kovani je sniZit riziko rozvoje
infekce, pfipadné komplikovaného pribéhu, nutnosti hospitalizace ¢i Umrti na infekci
covid-19.

V soucasné dobé je Evropskou Iékovou agenturou registrovano celkem 5 vakcin: 2 mRNA
(Comirnaty, Spikevax), 2 vektorové (Vaxzevria, COVID-19 Vaccine Janssen) a 1 rekombinantni
vakcina (Nuvaxovid). Na zakladé klinickych studii i rozsahlého postmarketingového sledovani
je velmi dobfe popsana imunogenicita, klinickd Uc¢innost i bezpec¢nostni profii mRNA
a vektorovych vakein.
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Pacienti s hemato-onkologickym onemocnénim, predevSim s chronickou lymfocytarni
leukémii, non-hodgkinskymi lymfomy ¢&i mnohocetnym myelomem, patfi mezi vysoce
rizikové skupiny. Uziti modernich vakcin proti covid-19 u téchto pacientd je bezpecné,
Ockovani u této skupiny pacientd je plné indikovano pfi respektovani zéakladnich
kontraindikaci, pfi¢emz vzhledem k vy$s§i imunogenicité a lepSimu bezpecnostnimu profilu
(zejména u osob do 60 let véku) by meély byt preferovany mRNA vakciny.

PFi rozhodovéani o vhodném nacasovani o¢kovani zdkladnim schématem ¢&i aplikaci posilovaci
davky je nutné respektovat specifika vybranych terapeutickych modalit. O¢kovani by mélo
byt odloZeno po dobu 3 mésicl u pacientd po provedené transplantaci krvetvornych bunék
nebo bunécéné terapii (CAR-T buriky). U této skupiny pacientl je rovnéz doporuéeno provést
preockovani zakladnim schématem bez ohledu na pocet davek vakciny aplikovanych pred
transplantaci ¢i bunécnou terapii. U osob 1é€enych intenzivni chemoterapii je doporuéeno
ockovani ¢i podani posilujici davky provést alespoi dva tydny pfed zahjenim
chemoterapeutického protokolu, pro vhodné casovani mezi cykly neni dostatek Udaju.
Oc¢kovani se doporucuje odlozit pfi rozvoji mukositidy ¢i vyznamné neutropenie. Rovnéz
v pfipadé B-deplecni terapie je optimalni dokoncit o¢kovaci schéma alespon 2 tydny pred
jejim zahajenim ¢i v dobé pred pfipadnou dalsi aplikaci imunomodulaéniho Ié¢iva (odstup
3-6 mésicU). Prestoze u téchto pacientl je tvorba protilatek vyznamné ovlivnéna, nékteré
studie uvadi, Ze T-bunécna imunitni odpovéd muiZe byt Caste¢né zachovana. Vyznam
a prakticky dopad tohoto zjisténi v8ak neni zcela jasny a na ochranu u téchto pacientd
po oc¢kovani proto nelze spoléhat. Nicméné s ohledem na mozny ¢asteCny efekt neni
ockovaniu téchto pacientd kontraindikovano. U osob Ié¢enych nespecifickymiimunoglobuliny
neni potfeba dodrZzovat odstup od aplikace, av8ak v pfipadé podani virové specifickych
monoklondlnich protilatek ¢i rekonvalescentni plazmy se doporucuje zajistit alespon
3meésicni odstup.

V zavislosti na zakladnim onemocnéni, komorbiditach a uzivané terapii je nutné povazovat
pacienty s hemato-onkologickym onemocnénim za rizikové z hlediska imunitni odpovédi
na vakcinaci a je u nich indikovano podani nejen tzv. ,posilujici“ (booster davky), ale jiz
»dopliujici” tfeti davky vakciny za 4 tydny po dokonéeni zdkladniho schématu. Vyznam
aplikace dodate¢nych davek v soucasné dobé jesté zvysuje rychlé Sifeni nové varianty
omikron.

UZiti stanoveni titru protilatek proti S-proteinu ¢i specifické RBD pro rozhodovani o podani
posilujici davky neni u pacientd s hemato-onkologickym onemocnénim doporucovéano.
Pfestoze protilatky predstavuji jisty korelat protekce, problematicka je suboptimalni
standardizace testU a nejednoznacny protektivni titr protilatek. Zaroven s ohledem na Sifeni
nové varianty omikron je jiz nyni zfejmé, Ze titry protilatek postacujici pro neutralizaci dosud
cirkulujicich variant viru, nebudou v pfipadé nové varianty dostatecné.
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Rizikovym skupindm pacient0 je zcela nezbytné zdUraznovat, Zze prestoze ockovani mize
snizit riziko rozvoje onemocnéni ¢i Umrti, ochrana nemusi byt dostate¢na. Proto by zejména
tito pacienti neméli opomijet dodrZzovani ostatnich preventivnich opatfeni jako je noSeni
respirator’ ¢i omezeni rizikovych kontaktd. Rovnéz tak je vhodné, aby osoby, se kterymi sdili
domaécnost Ci jsou v Castém kontaktu, byly samy ockovany, ¢imz se snizi riziko pfenosu
infekce. V pripadé vysoce rizikového kontaktu s infekei u pacientd, ktefi nebyli ockovani &i
U nich nelze ocekavat optimalni imunitni odpovéd’ na vakcinaci, Ize v rdmci postexpozi¢ni
profylaxe aplikovat monoklonalni protilatky. Rovnéz u prdlomovych infekci je plné indikovana
¢asnd aplikace monoklondlnich protilatek ¢i zahajeni peroraini antivirotické terapie. Pfi uZiti
monoklondlnich protilatek je nutné zvazovat neutralizaéni aktivitu i proti varianté omikron.
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NON-HODGKIN LYMPHOMA
Grzegorz S. NowakowskKi

Mayo Clinic, Rochester, MN, USA

We had seen major changes in practice in treatment of relapsed and refractory diffuse large
B-cell lymphoma in the recent years, with accelerated approval of CART therapies and
several novel agents. Results presented at ASH 2021 are likely to accelerate those changes.
Two studies of CART therapy in second line therapy in high-risk patients with refractory or
early DLBCL relapse showed advantage of proceeding directly to CART vs salvage
chemotherapy followed by transplant (Locke L, et al. Abstract #2, Kamdar M, et al. Abstract
#91). Interestingly, the third study presented as LBA session, did not show the benefit to
this approached (Bishop RM, et al. LBA #6), a result likely affected by study design and
choices of allowed of bridging therapy in study by Bishop and colleagues, Table 1.
All 3 studies had significant design and definition of endpoints differences, which will be
discussed.
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The other area of interesting exploration in r/r DLBCL are bispecific antibody combinations.
There also were several studies showing feasibility of combination of bispecific antibodies
with other agents in R/R DLBCL which will be discussed (Budde EL et al., Abstract 533,
Hutchings M et al. ASH 2020. Abstract 525).

We had also seen first phase 3 study showing benefit to experimental arm over RCHOP
presented at LBA session. The Polarix study (Tilly et al. LBA1) showed significant benefit to
Polatuzumab Vedotin with Rituximab, Cyclophosphamide, Doxorubicin, and Prednisone
(pola-R-CHP) vs standard therapy with RCHOP in patients with newly diagnosed DLBCL, IP12
or more. The improved PFS (Figure 1) did not translate to improvement in OS so far.
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Figure 1. Response rates and PFS in Polarix study.

Several other early studies are evacuating RCHOP with lenalidomide and tafacitumab
(Belada D et al. ASH 2021. Abstract 1413) or RCHOP and bispecics antibodies (Belada D et
al. ASH 2021. Abstrct 3556).

Assessment of cell free DNA place increasingly important role in diagnosis and monitoring
of NHL. CF DNA can be helpful in diagnosis of CNS involvement by lymphoma and allow for
avoidance of biopsy if clinically difficult (Mutter at al. abstract 6). In follicular lymphoma, cf
DNA can detect lymphoma mutations before clinical presentation (Schroers-Martin et
al. 709).

In addition to abstracts highlighted in this summary, several other abstracts will be referenced
in context of disease biology, treatment of follicular and mantle cell lymphoma and as well
studies in elderly patients.

MDS
Mrinal Patnaik
Mayo Clinic, Rochester, US

Prezentace ke shlédnuti str. 83 - 97.
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MYELOMA
Shaji Kumar
Mayo Clinic, Rochester, US

Significant amount of new and updated data pertaining to plasma cell disorders were
presented at the 2021 ASH meeting, spanning the entire spectrum from disease biology to
treatment of advanced disease. We saw some of the initial results from the large iStopMM
study from Iceland that screened majority of population for monoclonal disorders. Among
the patients screened (~75K), ~5% patients had a monoclonal protein detected, and with
more intensive workup, the prevalence of SMM in the total population was estimated to be
0.53% in individuals 40 years of age or older (men 0.70% and women 0.37%). While more
advanced disease states were diagnosed on the intensive work up group, outcome data is
not available, and the current standard remains no screening. Genomic analysis of
smoldering MM samples suggest low myc expression and low genomic complexity predicts
for lower risk of progression highlighting the importance of integrating genomics with
current risk stratification system. In the setting of newly diagnosed MM, there were updates
from the randomized trials evaluating quadruplets for induction therapy. Cassiopeia trial
results showed high rates of sustained MRD negativity with the Dara-VTd in induction/
consolidation as well as in the Dara-VTd with Dara maintenance groups, with sustained MRD
negativity rates leading to improved PFS. The GCriffin trial showed continued deeper
responses with the Dara VRd compared with VRd with some trend towards improved PFS
and difference so far with OS. The GMMG study compared isatuximab with VRd versus VRd
showing deeper responses with the 4-drug combination with no significant added toxicity.
However, the phase 3 trial that combined Elotuzumab to VRd did not show any benefit for
the antibody. An update of the MASTER trial demonstrated high rates of sustained MRD
negativity with a response adapted trial in all but high-risk patients. The OPTIMUM ftrial is
evaluating addition of cyclophosphamide to Dara-VRd in high-risk patients and so far, has
demonstrated deep responses, with some hint that PFS is better compared to prior trials.
Overall, the upfront treatment data does not yet support the use of a 4-drug regimen for
every patient, but certainly can be considered for the high-risk patients. The Spanish phase
3 trial that explored addition of ixazomib to lenalidomide and dexamethasone as maintenance
post autologous transplant surprisingly did not show a significant benefit to adding ixazomib
to the Len-Dex in the maintenance setting, suggesting that lenalidomide maintenance
remains the standard of care while a combination of lenalidomide and a proteasome inhibitor
can be considered standard approach for high-risk patients. The relapsed myeloma arena
showcased a plethora of new treatment approaches including targeted therapies as well as
many immune approaches. Among the updated data from CART trials, the data with ciltacel
with prolonged follow up demonstrated one of the most durable responses we have seen
with this modality in the setting of relapsed and refractory myeloma. With median PFS and
OS not reached, 2-year rates were 60% and 74% respectively, with 71% PFS rate for those
in sCR. The overall response rates were over 97% with sCR rate of 83% and the overall
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toxicity were manageable. Updated data from several bispecific antibodies were presented,
with BCMA, GPCRD or FCRH5 as the targets. The overall response rates were 60-70%
across the different molecules and CRS seen mostly at grade 1 and easily manageable. Data
with venetoclax used in combination with daratumumab showed high response rates,
particularly among the t(11;14) patients showing the value for targeted approach. Finally,
several studies highlighted the reduced response to vaccinations in patients with myeloma,
especially those on monoclonal antibody therapy and the benefit of booster doses.

Hematologie 2022 post-asH 81



SCHEMA PROGRAMU OBSAH

82

PREDNASKOVA SDELENI
(ABSTRAKTY O-01 — 0O-08)

22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

0-01/ iwCLL 2021
IL4-STAT6 SIGNALING INDUCES CD20 IN CHRONIC LYMPHOCYTIC LEUKEMIA
AND THIS AXIS IS REPRESSED BY PI3Ké INHIBITOR IDELALISIB

Veronika Sandova', Gabriela Pavlasova', Vaclav Seda’, Veronika Palusova’,

Yvona Brychtova?, Sarka Pospisilova?, Anna Panovska?, Michael Doubek?, Matthew Davids?,
Jennifer Brown3, Jiri Mayer?, Marek Mraz'

'JHOK, FN Brno a CEITEC MU, Brno, Cesko

2JHOK, FN Brno, Brno, Cesko

3Dana-Farber Cancer Institute, Boston, Spojené staty

Efforts to combine anti-CD20 antibodies with BCR inhibitors or venetoclax lead to the
necessity to better understand the largely unclear mechanisms of CD20 regulation and its
function(s). This is underscored by the observation that in CLL the combination of ibrutinib
with rituximab does not provide a clinical benefit in comparison to ibrutinib alone (Burger et
al., 2019) likely because ibrutinib down-modulates CD20 levels (Pavlasova et al., 2016;
Skarzynski et al., 2016; Pyrzynska et al., 2018). PI3Ks inhibitor idelalisib has been approved
in combination with rituximab or ofatumumab; however, it remains unclear if idelalisib
affects CD20 levels or function(s). Here we show for the first time that single-agent idelalisib
therapy in CLL leads to CD20 down-modulation in vivo by interfering with a previously
unknown mechanism of CD20 transcriptional regulation via IL4-STAT6 axis.

It has been recently shown that CD20 is concurrently upregulated with cell-surface IgM in
CLL cells from immune niches and this functionally serves to increase BCR signaling
propensity (Pavlasova et al., 2016; Pavlasova et al., 2018). The SDF1 chemokine induces
~30-50% upregulation of CD20 (Pavlasova et al., 2016), however, this cannot fully explain
the ~2-fold higher CD20 levels in CLL cells from immune niches. Here we hypothesize that
the same factor inducing cell-surface IgM in the CLL microenvironment, namely IL4
produced by T cells (Guo et al., 2016), might also be inducing CD20. Indeed, stimulating
primary CLL cells with IL4 (20 ng/ml) led to a significant up-regulation of CD20 (fold-change
1.6-3.1, [24-72 hrs], n=25) and IgM on the cell-surface. IL4 also induced cell-surface CD20
in normal B cells (~2-fold, P<0.05). We next compared the effects of SDF1 (100 ng/ml) and
IL4 on CD20 levels and noted that each factor independently induces CD20 in primary CLL
cells, and their combination has a more potent effect (all P<0.05). The IL4 effect on CD20
levels was transcriptional and was observed irrespective of IGHV status or the presence of
chromosomal aberrations.

We next hypothesized that CD20 induction by IL4 might be mediated by transcription factor
STAT6 as it is the key IL4 signaling effector. Indeed, STAT6 silencing by siRNA or a specific
STATS6 inhibitor (AS1517499) impaired the IL4-induced CD20 expression (). Using chromatin
immunoprecipitation, we have revealed that STAT6 binds in the close proximity of CD20
promotor in CLL cells and the occupancy of this novel site by STAT6 was significantly
increased (~2-fold; P=0.046) immediately after IL4 treatment (30 minutes). Altogether,
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these data demonstrate a novel direct role for STAT6 in transcriptional CD20 regulation
upon IL4 stimulation. This is potentially a mechanism coupling regulation of two molecules
(IgM and CD20) required for BCR signaling by both being induced by IL4 produced in
immune microenvironment. This might be a part of the pathway crosstalk by which IL4
alternates the BCR pathway, a phenomenon described in normal B cells (Khan and
Rothstein, 2021).

We have noted that in vivo therapy with idelalisib as a single-agent prominently reduced
cell-surface CD20, CD20 mRNA and total CD20 protein levels within several weeks (n=7
CLL patients; analysed pre-therapy, at week 4/5 and week 9). Next, we have tested if
idelalisib interferes with the IL4-STAT6 dependent induction of CD20. Indeed, idelalisib
treatment in vitro (2mM) significantly impaired pSTAT6 phosphorylation (P=0.002) and
CD20 induction (P=0.003). The silencing of PI3K& by siRNA decreased the STAT6
phosphorylation after IL4, indicating a direct role of PI3Ké isoform in IL4-induced CD20
expression and a specific on-target effect of idelalisib leading to CD20 down-modulation.
This is in line with studies describing the involvement of PI3KS§ in IL4 signaling of normal
B cells.

Altogether, we have described a novel CD20 regulatory axis and reveal for the first time that
T cell interactions via IL4 induce CD20 transcription by STAT6 binding to its promotor. The
PI3Kd is involved in CD20 induction by IL4-STAT6 axis, and consequently, idelalisib therapy
represses CD20 in CLL with potential consequences for combinatorial therapy with rituximab.

Supported by: Ministry of Health of the Czech Rep. grant nr. NU20-03-00292, ERC under the
European Union’s Horizon 2020 research and innovation programme (grant agreement
No 802644), MH CZ - DRO (FNBr,65269705), MUNI/A/1595/2020.
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Together with multicolor flow cytometry, quantitation of clonal immunoglobulin (IG) and
T-cell receptor (TR) gene rearrangements represents the current standard for the detection
of minimal / measurable residual disease (MRD) in treatment protocols for pediatric acute
lymphoblastic leukemia (ALL) patients. Despite the adoption of next generation sequencing
(NGS) in the routine identification of clonal IG/TR gene rearrangements as markers for MRD
detection, real-time quantitative (q)PCR is still the standard for MRD quantitation in follow-up
samples. So far, no large-scale direct comparison of qPCR- and NGS-based MRD quantitation
has been performed.

We compared qPCR- and NGS-MRD evaluation in a cohort of children with B-cell precursor
(BCP) ALL treated on the AIEOP-BFM ALL 2009 protocol and assessed the feasibility and
relevance of this method for the stratification at day 33 (EOI).

In total, 459 patients were diagnosed with BCP-ALL from 2010 to 2018, and 437 of them
were included in our study based on the availability of residual DNA material isolated from
day 33 bone marrow aspirates and having at least one IG/TR MRD marker detectable by
standard gPCR with protocol-required sensitivity of 10#. Sequencing libraries were prepared
according to the EuroClonality-NGS group SOP (Briggemann et al, Leukemia 2019) with the
total DNA input normalized to the equivalent of 150,000 nucleated cells to reach MRD
sensitivity of 10" and sequenced on lllumina NovaSeq and MiSeq instruments. In total of
780 IG/TR markers evaluated by both NGS and qPCR. Sequencing data were analyzed using
the ARResT/Interrogate (Bystry et at, Bioinformatics 2017) pipeline and a custom
bioinformatic analysis process and the NGS-MRD results were normalized to the
EuroClonality-NGS central in-tube quality/quantification control (cIT-QC; Knecht et al,
Leukemia 2019).

From the total 780 IG/TR MRD markers evaluated by both methods, 629 (80.6 %) were
concordant with 242 markers being MRD positive and 387 negative. From 82 markers that
were only positive by gPCR and not by NGS, 76 were positive below the quantitative range
(positive non-quantifiable). Specificity analysis was performed for each marker by searching
for the junction sequence across the dataset of all patients’ NGS results. Based on these
results, 22 out of 82 markers positive only by gPCR were classified as potentially unspecific
(false positive) and similarly 32 unspecific markers were identified among the 69 positive
only by NGS. This was also supported by unspecific amplification of the polyclonal control
in 27 out of these 32 corresponding gPCR systems, in some cases leading to gPCR negative
classification determined by the EuroMRD guidelines.

Overall stratification of patients based only on day 33 MRD by gPCR or NGS was concordant
in 76 % of patients by both methods, while in 19 % of patients, NGS-MRD quantitation led
to the assignment to a lower-risk group, mainly due to the elimination of false-positive
results. Furthermore, analysis of all positive markers across all patients’ NGS libraries
showed, that one out of 10 markers (mainly in the IGK, TRG and TRD loci) used for gPCR-MRD
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stratification did not provide satisfactory specificity, although they fully met EuroMRD criteria
during the optimization of gPCR patient-specific assays.

Our results show that NGS-MRD is highly concordant with traditional gPCR-based strategy
and has comparable sensitivity and clinical value in the setting of a BFM-based clinical
protocol, while being less laborious and providing significantly more specific results and
additional information on the IG/TR repertoire (Kotrova et al, Blood 2016). Our study also
emphasizes the importance of selecting MRD markers of adequate specificity at diagnosis.
Currently, this selection can be assisted by these broad sequencing data on IG/TR repertoire
of large number of patients. Based on these results, we propose that frontline NGS-MRD
evaluation developed by the EuroClonality-NGS working group can be used as an alternative
to traditional gPCR-based MRD quantitation in future MRD-based treatment protocols.

Supported by grants NU20-03-00284 and NU20-07-00322 from the Czech Health Research
Council and 534120 from Charles University. All methods were established through
collaboration within the EuroClonality-NGS and EuroMRD groups.
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RCHOP has been the standard of care for patients with newly diagnosed diffuse large B-cell
lymphoma (DLBCL) for almost two decades, yet around 40% of patients remain uncured.
Polatuzumab vedotin, a CD79b-targeting antibody-drug conjugate, is approved in relapsed/
refractory DLBCL in combination with bendamustine and rituximab. A Phase Ib/Il study
showed encouraging firstline activity and safety of polatuzumab vedotin in combination with
rituximab, cyclophosphamide, doxorubicin, and prednisone (pola-R-CHP) (Tilly, et al. Lancet
Oncol 2019). We report results from the Phase Ill POLARIX study (NCT03274492), comparing
pola-R-CHP with R-CHOP in treatment-naive patients with DLBCL.

POLARIX is a double-blind, placebo-controlled, international study of previously untreated
patients with DLBCL and an International Prognostic Index (IPI) score of 2-5. Patients were
randomised (1:1) to receive six cycles of pola-R-CHP or R-CHOP (with a placebo for
vincristine [pola-R-CHP] or polatuzumab vedotin [R-CHOP]). On Day 1 of Cycles 1-6,
patients received polatuzumab vedotin 1.8mg/kg or vincristine 1.4mg/m2, plus intravenous
rituximab 375mg/m?, cyclophosphamide 750mg/m2, and doxorubicin 50mg/m2; oral
prednisone 100mg was given once daily on Days 1-5. All patients also received two further
cycles of rituximab. Investigator-assessed progression-free survival (PFS) was the primary
endpoint, with secondary endpoints including investigator-assessed event-free survival
(EFS), independent review committee-assessed end-of-treatment complete response (CR)
rate by positron emission tomography-computed tomography (PET-CT), disease-free
survival (DFS), overall survival (0S), and safety.

A total of 879 patients were randomised (pola-R-CHP: n=440; R-CHOP: n=439). Median age
was 65 (range 19-80) years, and most patients had IPl 3-5 (62.0%). As of 28 June 2021
(primary data cut-off), median follow-up was 28.2 months. PFS was superior with pola-R-CHP
vs RCHOP (hazard ratio [HR] 0.73; 95% confidence interval [Cl]: 0.57-0.95; P<0.02); 2-year
PFS rate was improved with pola-R-CHP vs R-CHOP (76.7% [95% Cl: 72.7-80.8] vs 70.2%
[95% CI: 65.8-74.6], respectively). EFS favoured pola-R-CHP vs R-CHOP (HR 0.75; 95% CI:
0.58-0.96; P=0.02). While the end-of-treatment PET-CT CR rate was not significantly
different with pola-R-CHP (78.0%) vs R-CHOP (74.0%; P=0.16), DFS suggested responses
were more durable with pola-R-CHP vs R-CHOP (HR 0.70; 95% CI: 0.50-0.98). OS was
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comparable between treatment arms (HR 0.94; 95% CI: 0.65-1.37; P=0.75). Similar safety
profiles were seen between treatment arms. For pola-R-CHP vs R-CHOP, rates of grade 3-4
adverse events (AEs) were 57.7% vs 57.5%, serious AEs were 34.0% vs 30.6%, grade 5
AEs were 3.0% vs 2.3%, and AEs leading to dose reduction were 9.2% vs 13.0%, respectively.
Rates of peripheral neuropathy were similar for pola-R-CHP vs R-CHOP (any grade, 52.9%
vs 53.9%; grade 3-4, 1.6% vs 1.1%). At data cut-off, fewer patients treated with pola-R-CHP
(23%) vs R-CHOP (30%) had received one or more subsequent anti-lymphoma therapy.
Subsequent therapies following pola-R-CHP vs R-CHOP, respectively, included radiotherapy,
9.3% vs 13.0%; stem cell transplantation, 3.9% vs 7.1%; chimeric antigen receptor T-cell
therapy, 2.0% vs 3.6%.

As first-line treatment of patients with DLBCL, pola-R-CHP demonstrated a 27% reduction
in the relative risk of disease progression, relapse, or death, along with a similar safety
profile, compared with R-CHOP.
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Background:
Tumor burden in multiple myeloma (MM) is routinely evaluated in the bone marrow, though

its prognostic value is not proven. There is an increasing interest in liquid biopsies due to its
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minimally invasive nature and more comprehensive evaluation of tumor burden. Growing
evidence supports the quantification of circulating plasma cells (cPCs) measured by
multiparameter flow cytometry (MFC) as a powerful diagnostic biomarker suitable for risk
stratification of newly diagnosed transplant eligible MM (Garces et al, EHA 2021).
Nevertheless, there are virtually no data regarding prognostic impact of cPCs in MM patients
ineligible for transplantation. Primary plasma cell leukemia (pPCL) is a rare and most
aggressive monoclonal gammopathy with dismal outcomes defined by more than 20% of
cPCs and/or absolute cPCs count of 22 x10 /L. Recently, there have been many efforts to
redefine these criteria as lower number of cPCs probably portends equally poor prognosis.
Aims:

To evaluate prognostic significance of cPCs in a large cohort of transplant ineligible
(Txineligible) newly diagnosed MM patients and to define cut-offs for risk stratification.
Moreover, to establish cut-off identifying ultra high risk MM patients mimicking the prognosis
of pPCL and propose new definition of pPCL. Methods: Circulating PCs were measured by
8 color flow cytometry in 402 Tx-ineligible MM patients (including n=7 pPCL) diagnosed
between 2012 and 2019 at University Hospitals Brno and Ostrava, Czech Republic. Patients
were treated in real-world setting and the clinical analysis was performed retrospectively
based on data from the Czech Registry of Monoclonal Gammopathies. Median follow-up
was 20.5 months. The intermediate cutoff was identified using ROC analysis considering
overall survival (0OS). Moreover, data from the large published cohort of pPCL patients
treated in real-world setting were used to find a new cut-off identifying these ultra-high-risk
pPCL-like patients (Jurczyszyn et al. BJH,2018).

Results:

Circulating PCs were detected in peripheral blood (PB) of 303/402 (75%) patients. In 303
patients with detectable cPCs the median percentage was 0.06% with range 0.0008% -
79%. The median limit of detection of MFC technique was 0.006 (sensitivity 10e-5). Patients
stratification into 3 subgroups according to quantification of cPCs (low: < 0.2%; intermediate:
0.2 - 2% and high: >2.0%) resulted in significantly different OS (36.5 vs. 28.1 and
13.6 months; p < 0.0001) and progression free survival (PFS) (17.9 vs. 14.7 and 3.4 months;
p < 0.0001). Patients with no detected cPCs (0%) did not separate from subgroup >0% to
<0.2% (p >0.05) suggesting that next-generation flow cytometry (NGF) with sensitivity
10e-6 is needed for the identification of this favorable prognostic group. In order to
demonstrate that patients with more than 2% of cPCs have similarly poor outcome as pPCL
patients, we compared those with 2% - 20% (n=15) vs. those with >20% (n=7) of cPCs. The
outcomes were practically identical with median PFS of 3.1 vs. 4.2 months (p = 0.23) and
median OS of 13.6 vs. 14.6 months (p=0.23). Next, we analyzed patient’s characteristics in
association with the level of cPCs (low, intermediate and high) and we demonstrated that
there was significantly higher proportion of patients with ISS Il stage (38%, 52% and 82%),
elevated LDH level (8%, 19% and 55%) and high risk cytogenetics (12%, 21% and 36%)
hand in hand with increasing number of cPCs. CPCs were identified as the most powerful
prognostic marker in univariate (HR=2.7 for OS and HR=6.3 for PFS; p=0.001) and
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multivariate analysis (HR=4.2 for OS and HR=5.8 for PFS; p<0.001), including ISS, LDH and
FISH cytogenetics.

Conclusion:

The quantification of cPCs in PB of newly diagnosed MM is the most powerful prognostic
factor as we demonstrated on a large cohort of transplant ineligible patients. We defined
2% of cPCs as a new cut-off for ultra high risk myeloma resembling behavior of primary PCL.
We propose this 2% cut-off for redefinition of pPCL criteria that warrants further investigation
in prospective setting. To identify subgroup with especially favorable outcome with no
detectable cPCs, NGF with high sensitivity of 10e-6 is needed. Quantification of cPCs by
MFC is easy, fast, affordable and worldwide available procedure providing highly relevant
prognostic information that might be implemented into routine clinical practice.
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We have previously created and characterized a mouse model of congenital erythrocytosis
with low erythropoietin (EPO) levels from the gain-of-function mutation of human
erythropoietin receptor gene (mtHEPOR) (Divoky et al. PNAS. 2001; 98:986; Divoky et al.
JMM Berl. 2016; 94:597. These mice develop fetal erythrocytosis, followed by a transient
amelioration of erythrocytosis in perinatal life, and its reappearance at 3-6 weeks of age.
Similarly, erythrocytosis is observed in heterozygous mtHEPOR patients postnatally but not
at birth. At this meeting we presented the dynamic changes of erythron with iron homeostasis
during ontogenesis in these mice (Kralova et al. Blood 2017; 130: 170). We observed that
while perinatal mtHEPOR mice exhibit relative iron deficiency, aged mice had iron overload.
Here, we evaluated developmentally-determined factors associated with hyperactivation of
EPOR signaling which could cause a transition from iron deficiency (neonates) to
hyperferremia and increased iron deposition (aged mice). To assess the consequences of
different levels of EPOR-JAK2-STATS signaling, we studied hetero- and homozygous
mtHEPOR mice that differ in their severity of erythrocytosis.

We found that prenatally and perinatally, mtHEPOR hetero- and homozygous mice have
increased erythroferrone (Erfe) transcripts and reduced hepcidin, consistently with known
inverse correlation between Erfe and hepcidin and in accordance with increased numbers
of immature erythroid progenitors in the fetal hepatic circulation. At birth, previously normal
Epo expression decreased and remained low in adulthood. Iron deficiency, observed in
mtHEPOR hetero- and homozygotes at postnatal day 7, was likely related to increased iron
consumption by augmented erythropoiesis at this stage.

Postnatally, hepcidin levels increased in mutant mice, accompanied by low Erfe induction
and iron accumulation in the liver and spleen as reflected by the upregulation of hepatic
Bmp6 expression in mature adult (aged ~6.5 months) and old (~16 months) mtHEPOR
homozygotes. We hypothesized that this could be a consequence of diminished iron
consumption due to a progressive decline of erythropoiesis in mtHEPOR mice, possibly
mediated by premature aging of erythroid progenitors with cell-autonomously increased
proliferative history and/or increased inflammation.
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Indeed, young mutant erythrocytes had decreased erythrocyte survival and expression of
a senescent marker CD47, an inhibitor of erythrocytes’ phagocytosis. Additionally,
a progressive decline in the percentage of Ter119-positive bone marrow cells and immature
erythroblasts was observed in mtHEPOR hetero- and homozygotes with aging. Clonogenic
assays of old mice revealed suppression of early (BFU-E) and late (CFU-E) erythroid
progenitors and myeloid bias of hematopoiesis, paralleled by the up-regulation of PU.1
expression, elevation of platelet counts, and an increase in megakaryocytes chiefly in the
bone marrow of mtHEPOR homozygotes. Serum levels of inflammatory cytokines did not
indicate systemic inflammation, however, induced transcripts of IL-6, Inf-y, Tgf-6, and Tnf-a,
mainly in mtHEPOR homozygotes showed local bone marrow inflammatory stress. These
data indicate progressive attenuation of erythroid drive in mtHEPOR homozygotes, and less
so in mtHEPOR heterozygotes, paralleled by decline in hematocrit levels with aging. In
response to attenuated erythropoietic activity, iron consumption was reduced in mtHEPOR
mice, leading to iron accumulation in the liver and spleen accompanied by markedly
increased hepcidin synthesis.

Our data suggest that even in the absence of systemic inflammation (albeit with possible
paracrine inflammatory signals), known to affect bone marrow remodeling and hematopoietic
aging, life-lasting prolonged activation of EPOR-JAK2-STATS5 signaling promoted exhaustion
of erythroid progenitors and resulted in an age-related decline of accelerated erythropoiesis
in this mouse model of congenital erythrocytosis with human gain-of-function EPOR.

Grant support: Czech grant agencies projects GA17-05988S, NV19-07-00412 and
LTAUSA 17142, Palacky University project IGA_LF_2021_004.
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Introduction: Central nervous system relapse (secondary central nervous system lymphoma
-SCNS) is an uncommon but devastating complication of aggressive B-cell lymphoma.
Patients (Pts) with CNS-IPI 4-6 are at greatest risk (10.2% at 2 years). Intravenous high-dose
methotrexate (HD-MTX) is widely used to mitigate SCNS risk but data supporting this
practice are limited.

Methods: We performed a multicentre, retrospective study at 21 sites in Australia, Asia,
North America and Europe. Chart or registry review was performed for consecutively
diagnosed pts with diffuse large B-cell lymphoma (DLBCL) and CNS-IPI 4-6, high grade
B-cell lymphoma (HGBL) with rearrangements of MYC+BCL2 and/or BCL6 and primary
breast/testicular DLBCL irrespective of CNS-IPI. Pts were diagnosed between 2000-2020,
18-80 years at diagnosis, and treated with curative intent anti-CD20 based
chemo-immunotherapy. Pts with CNS involvement at diagnosis were excluded. HD-MTX
was defined as at least one cycle of intravenous MTX at any dose. Time to SCNS was
calculated from date of diagnosis (all-pts), and from the end of frontline systemic lymphoma
therapy, defined as 6x21 days from diagnosis (complete response (CR-pts)), until SCNS,
systemic relapse, death, or censoring, whichever came first. Cumulative risk of SCNS was
computed using the Aalen-Johansen estimator treating death and systemic relapses as
competing events. Adjusted cumulative risks were obtained by using an inverse probability
of treatment weighting approach. The average treatment effect was computed as the
difference in adjusted 5-year risk of SCNS.

Results: 2300 and 1455 pts were included in the all-pts and CR-pts analyses, respectively.
Baseline demographics and details of therapy are summarised in Table 1. Except for
a predominance of males, pts <60 years and pts with ECOG 0-1 in the HD-MTX vs no
HD-MTX groups, the demographics and treatments were well balanced. At a median follow
up of 5.9 years (range 0.0-19.1) and 5.5 years from diagnosis (range 0.0-18.7), 201/2300
and 84/1455 pts experienced CNS events in the all-pts and CR-pts analyses respectively.
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For all pts(n=2300), CNS-IPI was 4-6 in 2052(89.2%), with R-CHOP-like therapy given to
93.8%. 410 pts (17.8%) received HD-MTX (265 HD-MTX alone, 145 in combination with
intrathecal methotrexate (IT-MTX);435 received IT-MTX alone; 1455 received neither. There
were 32/410 and 169/1890 SCNS events, with median time from diagnosis to SCNS of 8.8
and 6.7 months in the HD-MTX and no HD-MTX groups respectively. 5-year OS was 70%
(95% Cl, 65-76%) and 55% (95% CI 53-57%) in HD-MTX and no HD-MTX groups respectively.
There was no difference in the adjusted 5-year risk of SCNS between the HD-MTX and no
HD-MTX groups (8.4% vs 9.1%, adjusted hazard ratio [HR] 0.71, p=0.100) (Figure 1). For
CR-pts(n=1455), CNS-IPI was 4-6 in 1267(87.0%), with R-CHOP-like therapy given to
93.3%. 284 pts (19.5%) received HD-MTX (170 HD-MTX alone, 114 with IT-MTX);298
received IT-MTX alone;873 received neither. There were 16/284 and 68/1171 SCNS events,
with median time from diagnosis to SCNS of 11.0 and 10.3 months in the HD-MTX and no
HD-MTX groups respectively. 5-year OS was 74% (95% Cl 67-81%) and 75% (95%
Cl 72-78%) in the HD-MTX groups and no HD-MTX groups respectively (adjusted HR 1.08,
p=0.622). There was no difference in the 5-year risk of CNS relapse between the HD-MTX
and no HD-MTX groups 5.0% vs 6.0% (adjusted HR 1.03, p=0.903) (Figure 2). Exploratory
analysis of the impact of HD-MTX among the highest risk groups CNS IPI 5 (n=368), CNS-IPI
6 (n=59) and CNS-IPI 6 plus all pts with testicular, renal or adrenal involvement (n=349) did
not reveal differences in SCNS rates in HD-MTX treated pts. Additional subgroup analyses
will be presented at the meeting.

Conclusion: To our knowledge, this is the largest study of the efficacy of HD-MTX in
reducing SCNS events focusing exclusively on high-risk pts. The overall incidence of CNS
relapse observed was consistent with previous reports in similar patient cohorts at 9%. The
use of HD-MTX did not lower SCNS rates overall or when analysis was confined to CR pts at
completion of curative intent therapy to compensate for potential immortal bias associated
with HD-MTX therapy. Despite the limitations of the non-randomized and retrospective
design, it appears unlikely that HD-MTX is associated with a clinically meaningful reduction
in SCNS rates in pts with high risk for SCNS.
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Background: Mantle cell lymphoma (MCL) is an aggressive type of non-Hodgkin lymphoma
(NHL) and accounts for 6% of all NHL cases in Western countries (Thandra KC. Med Sci.
2021;9:5). First-line treatment options are not curative and most patients (pts) experience
relapse (Wu H. Front Oncol. 2020:10:588314; Kumar A. Blood Cancer J. 2019;9:50).
Targeted therapies, including Bruton’s tyrosine kinase (BTK) inhibitors, are used as second-
and later-lines; however, treatment intolerance and failure are common with poor survival
outcomes (Epperla N. Hematol Oncol. 2017;35:528-35; Jain P. Br J Haematol.
2018;182:404-11). Thus, novel therapies are needed for pts with relapsed or refractory
(R/R) MCL. Parsaclisib is a potent, highly selective, next-generation inhibitor of
phosphatidylinositol 3-kinase (PI3K) 6. Here, we report results of the primary analysis of the
cohort of BTK inhibitor-naive pts with R/R MCL treated with parsaclisib monotherapy in the
open-label, phase 2 study CITADEL-205 (NCT03235544, EudraCT 2017-003148-19).

Methods: Eligible pts were 218 years old, had pathologically confirmed MCL with
documented cyclin D1 overexpression or t(11;14) translocation, and an Eastern Cooperative
Oncology Group performance status (ECOG PS) <2. Pts must have received 1-3 prior
systemic therapies and not had any prior treatment with a BTK and/or PI3K inhibitor. Pts
were allocated to receive parsaclisib 20 mg once daily (QD) for 8 weeks followed by either
20 mg once weekly (weekly-dosing group [WG]) or 2.5mg QD (daily-dosing group [DG]).
Prophylaxis for Pneumocystis jirovecii pneumonia was required. The primary endpoint was
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objective response rate (ORR) as determined by an independent review committee (IRC);
secondary endpoints included complete response rate (CRR), duration of response (DOR),
overall survival (0S), progression-free survival (PFS), and safety and tolerability. All
radiology-based endpoints were confirmed by an IRC.

Results: At data cutoff for the primary analysis (Jan 15, 2021), 108 pts naive to prior BTK
inhibitor had been treated (WG, n=31; DG, n=77). Median (range) age was 72.0 (43-90)
years, 79.6% of pts were male, 92.6% had ECOG PS <1, and median (range) time since
initial diagnosis was 3.6 (0.1-20.9) years. Among all pts, 63.9% had received 1 line and
25.9% had received 2 lines of prior systemic therapy (median [range], 1 [1-3]); 31.5% of
pts had prior hematopoietic stem cell transplant, and 50.0% had relapsed and 43.5% were
refractory to their most recent prior therapy. 78 pts (72.2%) had discontinued treatment;
primary reasons were progressive disease in 49 (45.4%) and adverse events (AEs) in 25
(23.1%) pts. Median (range) treatment duration and follow-up from first dose to data cutoff
were 8.3 (0.1-30.0) and 22.9 (11.6-35.9) months for all pts, and 7.9 (1.7-27.4) and 18.2
(11.6-35.9) months for DG, respectively. The ORR (95% CI) was 68.5% (58.9-77.1) for all
pts and 70.1% (58.6-80.0) for the DG (Table 1); CRR (95% CI) was 17.6% (10.9-26.1) for
all pts and 15.6% (8.3-25.6) for the DG. Among all treated pts with complete or partial
response, 89.2% of responses occurred at the first disease assessment. Median (95% Cl)
DOR was 13.7 (9.0-19.9) months for all pts and 12.1 (9.0-not estimable) months for the
DG. Median (95% CI) PFS was 11.99 (8.3-16.9) months for all pts and 13.6 (10.0-16.9)
months for the DG. Median OS was not reached.

Among 108 treated pts, treatment-emergent AEs (TEAEs) occurred in 90.7% (n=98) pts
(grade 23 in 62.0% [n=67]). The most common TEAEs were diarrhea (34.3%), pyrexia
(17.6%), and constipation (13.0%); most common grade >3 TEAEs were diarrhea (13.9%)
and neutropenia (8.3%). TEAEs leading to dose interruption or dose reduction occurred in
47.2% and 8.3% of all pts, respectively. TEAEs led to treatment discontinuation in 25.0% of
all pts; the most common were diarrhea (11.1%), colitis (4.6%), and hypokalemia (2.8%).
Serious TEAEs occurred in 42.6% (n=46) of all pts; the most common were diarrhea (9.3%)
and colitis (4.6%). Six pts (5.6%) overall experienced fatal TEAEs.

Conclusion: Parsaclisib monotherapy demonstrated a rapid and durable response, had an
acceptable safety profile, and was generally well tolerated in BTK inhibitor-naive pts with
R/R MCL. These data suggest that parsaclisib could be a potential treatment option for pts
with R/R MCL.
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Table 1. Response per Independent Review Committee by Treatment Group and Overall

WG (n=31) DG (n=77) Total
(N=108)
ORR, n (%) 20 (64.5) 54 (70.1) 74 (68.5)
95% ClI 45.4-80.8 58.6-80.0 58.9-77.1
Complete response, n (%) 7 (22.6) 12 (15.6) 19 (17.6)
Partial response, n (%) 13 (41.9) 42 (54.5) 55 (50.9)

DG, daily-dosing group; ORR, objective response rate; WG, weekly-dosing group.
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Background: Follicular lymphoma (FL) is the second most common form of non-Hodgkin
lymphoma (NHL) in Western countries, accounting for 20-30% of all NHLs (HUbel K.
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Hemasphere. 2020;4:e317). While most patients (pts) respond well to first-line therapy,
they typically experience frequent relapses and progressively shorter duration of response
with subsequent lines of therapy (Batlevi CL. Blood Cancer J. 2020;10:74; Rivas-Delgado A.
Br J Haematol. 2019;184:753-9), and increasingly refractory disease with limited treatment
options. Thus, there is an unmet need for effective treatment options for pts with relapsed
or refractory (R/R) FL. Parsaclisib is a potent, highly selective, next-generation
phosphatidylinositol 3-kinase (PI3K$) inhibitor. Here we report results of the primary analysis
of CITADEL-203 (NCT03126019, EudraCT 2017-001624-22), a phase 2, multicenter,
open-label study of parsaclisib monotherapy in R/R FL.

Methods: Eligible pts were 218 years of age, had histologically confirmed R/R FL (grade 1, 2,
or 3a), had received 22 prior systemic therapies (not including PI3K inhibitors or Bruton’s
kinase inhibitors), had an Eastern Cooperative Oncology Group performance status
(ECOG PS) =<2, and were ineligible for hematopoietic stem cell therapy. Pts were allocated
to receive 20 mg parsaclisib once daily (QD) for 8 weeks, followed by parsaclisib either
20 mg once weekly (weekly-dosing group [WG]) or 2.5mg QD (daily-dosing group [DG]).
Prophylaxis for Pneumocystis jirovecii pneumonia was required. The primary endpoint was
objective response rate (ORR) as determined by an independent review committee (IRC);
secondary endpoints included complete response rate (CRR), duration of response (DOR),
progression-free survival (PFS), overall survival (OS), and safety and tolerability. All
radiology-based endpoints were confirmed by an IRC.

Results: At data cutoff for the primary analysis (Jan 15, 2021), 126 pts (WG, n=23; DG,
n=103) had been treated. The median (range) age was 67.5 (40-88) years, 55.6% of pts
were male, and majority (93.7%) of pts had an ECOG PS <1. The median (range) time since
initial diagnosis was 5.95 (0.2-32.2) years. 54.0% of pts had received 2 lines and 27.8%
had received 3 lines of prior systemic therapy (median [range], 2 [1-8]); 41.3% of pts had
relapsed disease and 49.2% were refractory to their most recent prior therapy. 87 pts
(69.0%) had discontinued treatment, primarily due to progressive disease (36.5%) or
adverse events (21.4%). The median (range) treatment duration and follow-up from first
dose to data cutoff were 8.5 (0.5-27.2) and 20.6 (5.7-34.1) months for all treated pts, and
8.4 (0.8-27.2) and 17.6 (5.7-33.1) months for the DG. The ORR (95% Cl) was 75.4%
(66.9-82.6) for all treated pts and 77.7% (68.4-85.3) for the DG (Table 1); CRR (95% ClI)
was 18.3% (11.9-26.1) for all pts and 19.4% (12.3-28.4) for the DG. Among all treated pts
with complete or partial response, 73.7% of responses occurred at the first disease
assessment. Median (95% CI) DOR was 14.7 (12.0-20.3) months for all pts and 14.7 (10.4-
not estimable [NE]) months for the DG. Median (95% Cl) PFS was 14.0 (11.3-19.6) months
for all pts and 15.8 (11.0-NE) months for the DG. Median OS was not reached.

Among 126 treated pts, treatment-emergent adverse events (TEAEs) occurred in 97.6%
(n=123) of pts (grade 23 in 58.7% [n=74]). The most common TEAEs were diarrhea (38.1%),
nausea (24.6%), and cough (22.2%); most common grade >3 TEAEs included diarrhea
(11.9%) and neutropenia (10.3%). TEAEs leading to dose interruption or dose reduction
occurred in 46.8% and 17.5% of pts, respectively. TEAEs led to treatment discontinuation in
23.8% of all pts; the most common were diarrhea (7.1%), colitis (4.0%), pneumonitis, and
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rash (2.4% each). Serious TEAEs were experienced by 45.2% (n=57) of pts overall; the most
common reported among all pts were diarrhea (7.1%), colitis (6.3%), and pneumonitis
(2.4%). Two pts (1.6%) overall experienced a fatal TEAE.

Conclusions: Parsaclisib monotherapy demonstrated a rapid and durable response, had an
acceptable safety profile, and was generally well tolerated in pts with R/R FL. These data
suggest that parsaclisib could be a favorable treatment option for pts with R/R FL.

Table 1. Response per Independent Review Committee by Dosing Group and Overall
WG (n=23) DG (n=103) Total (N=126)

ORR, n (%) 15 (65.2) 80 (77.7) 95 (75.4)

95% ClI 42.7-83.6 68.4-85.3 66.9-82.6
Complete response, n (%) 3(13.0) 20 (19.4) 23 (18.3)
Partial response, n (%) 12 (52.2) 60 (58.3) 72 (57.1)

DG, daily-dosing group; ORR, objective response rate; WG, weekly-dosing group.

POSTEROVA SEKCE
(Postery P-01 - P-33)
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Background: CD20 antibody plus alkylatorand/or anthracycline basedimmunochemotherapy
(IC) is a standard frontline therapy for patients with follicular lymphoma (FL) with 10-year

event-free survival (EFS) and overall survival (OS) rates of approximately 50% and 80%
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respectively in long-term follow-up of clinical trials. Currently available clinical prognostic
indices for FL have been designed using PFS and OS endpoints. Early events, commonly
defined as progression of disease within 24 months (POD24) or early transformation to
a more aggressive histology, are associated with inferior outcomes and increased risk of
death due to refractory FL. Timely identification of the minority of patients with elevated
mortality risk might enhance clinical management and research strategies. The FLIPI24
Consortium was created to develop a clinical prognostic index using early events as the
primary endpoint. We report the outcomes for the pooled cohort and investigate the
implications of therapy patterns on potential model development.

Methods: Individual patient data were pooled and harmonized from 11 prospective
observational cohorts from Europe, North America, and Australia. Patients who were
diagnosed with grades 1-3A FL and initiated frontline IC were eligible. EFS was defined as
time from start of IC to progression, relapse, retreatment (2nd line), histologic transformation,
or death due to any cause. Early events were defined using status at 24 months from start
of IC. OS was defined as time from start of IC to death due to any cause. Kaplan Meier
curves and Cox proportional hazards models were used to evaluate outcomes by clinical
features and therapy types.

Results: 9006 patients were abstracted and harmonized, 6111 patients initiated frontline IC
between 2002 and 2018 and were included in this analysis. Median age at diagnosis was
61 years (IQR 52-69) and 50% were male. Complete FLIPI data were available in 5637
patients (92%) and 46%, 32%, and 22% were low, intermediate, and high risk, respectively.
IC type was 3079 R-CHOP or like (50%), 1529 R-CVP or like (25%), 918 R-bendamustine
(B-R) or like (15%), and 585 fludarabine or other alkylator based IC (10%); 3187 received
CD20 antibody maintenance (52%). Patients receiving R-CHOP were younger, more
frequently grade 3A, and more frequently had elevated LDH; differences in other
characteristics by IC type were not clinically meaningful. At median follow-up of 42 months
(IQR 17-72), 2647 patients (43%) had an event (any) and 1494 patients (25%) died. Median
survival after an early (non-death) event was 49 months (95% Cl: 41-58); 5-year OS was
46% (95% Cl: 43-49) compared to 89% (95% CIl: 88-90) in patients without POD24.
Across all IC types, EFS estimates at 2 and 10 years from start of IC were 80% (95%
Cl:79-81) and 49% (95% Cl:48-51) and OS estimates were 92% (95% Cl: 91-92) and 70%
(95% Cl: 69-72), respectively. FLIPI was highly associated with both EFS (c-statistic=0.61)
and OS (c-statistic=0.65) from the initiation of IC (both p<0.0001). There were significant
differences in EFS and OS by IC type (both p<0.0001) and use of maintenance was
associated with prolonged EFS in landmark analyses at both 6 and 12 months from initiation
of IC (both p<0.0001). Treatment patterns changed significantly over the study timeframe.
Use of B-R and/or maintenance increased to 30% and 70% respectively in N=2937 patients
treated in 2010-2018 (Era2) compared to <1% and 40% respectively in N=3174 patients
treated 2002-2009 (Era1). EFS was significantly higher for Era2 compared to Eral (HR=0.77,
95% CI: 0.71-0.83), which remained significant after adjustment for FLIPI (EFS HR=0.82,
95% CI: 0.76-0.89). However, the association between treatment eras and overall survival
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was weaker (HR=0.89, 95% CI: 0.79-0.99) and not significant after adjusting for baseline
FLIPI (OS HR=0.99, 95% CI: 0.88-1.10).

Conclusion: EFS and OS from this large pooled analysis of observational cohorts is similar
to long-term follow-up of randomized clinical trials in the IC era and support the use of these
data for model development. Modeling efforts for early events should adjust for initial IC
selection and use of maintenance therapy. Utilization of bendamustine and/or maintenance
therapy increased over the study timeframe from 2002-2018, and Era2 was associated with
improved EFS but not OS. This cohort provides comprehensive and robust observational
data to define clinical predictors in IC treated patients.

[ P-02 | ICML 2021
MULTICENTER RETROSPECTIVE ANALYSIS OF RISK FACTORS FOR MORTALITY
OF COVID-19 INFECTION IN PATIENTS WITH LYMPHOMA
Jan Kofen', Katefina Steinerovad?, Andrea Janikova?, David Belada*, Barbora Hajkova®,
Maria Kréméryova®, Veronika Hanackovd’, Blanka Vackova', Pavel Jindra?,

Marcela Osovska?®, Eliska Svobodovéa?, Lucie Dlouha', Prokop Vodi¢ka', Marek Trnény'
"1st Department of Medicine, Faculty of Medicine, Charles University, General Hospital,
Prague, Czech Republic;

2Department of Haematology and Oncology, Charles University Hospital Pilsen, Czech
Republic;

33 Department of Internal Medicine, Hematology and Oncology, University Hospital Brno and
Faculty of Medicine, Masaryk University Brno, Czech Republic;

“4th Department of Internal Medicine - Haematology, Charles University, Hospital and
Faculty of Medicine, Hradec Krélové, Czech Republic;

*Department of Haematooncology, University Hospital Ostrava, Czech Republic;
87Internal Clinic of Hematology, University Hospital Kralovske Vinohrady, Third Faculty of
Medicine, Charles University in Prague, Czech Republic;

"Department of Hemato-Oncology, Faculty of Medicine, Palacky University and University
Hospital Olomouc, Czech Republic

Covid 19 infection leads to significantly higher morbidity and mortality among lymphoma
patients (pts.) compared to immunocompetent population. The majority of published data is
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based on the cohorts diagnosed during the spring and early autumn 2020 Covid-19
outbreak. Here we present a retrospective analysis of mortality data and risk factors in one
of the largest groups of pts. with lymphomas described so far, with majority diagnosed in
the second half of 2020 and early 2021.

Patients and methods. A total of 357 pts. followed for lymphoma and participated in NiHiL
project in 7 centres in the Czech Republic and with COVID-19 diagnosis during the period
from March 1 2020 to February 26 2021 were included. The lymphoma and COVID-19
characteristics were analysed and descriptive statistic were used.

The median age of the whole group was 65 years (19-89), 58% of them were men, and 55%
pts were on the antilymphoma therapy. In terms of lymphoma subtypes, there were 180
(50%) aggressive B-NHL, of which 126 patients with DLBCL and 47 with MCL. 103 patients
(29%) with indolent B-NHL, of which 63 patients with FL, 18 MZL, 9 SLL, 7 LPL. 27 (7.5%)
patients with T-NHL and 46 (13%) with HL. The median follow-up from the diagnosis of
COVID-19 was 3 months (1-13), 47% of patients had to be admitted to the hospital. Out of
those who required hospitalization died 48%. Overall mortality rate was 25%.

The following parameters were found to be significant risk factors for death (OR): diabetes
(1,7), renal disease (2,3), active treatment (1,9). Age was analysed as continues parameter
and each year increased the death risk by 2%. We did not show a difference between
indolent and aggressive NHL. We also did not show a statistically significantly higher
mortality with rituximab containing regimens compared to chemotherapy alone or targeted
treatment. Estimated survival of entire cohort since date of COVID 19 was 75% at 100 days.

This analysis describes one of the largest cohort of patients with lymphoma and COVID 19
published so far. Our data confirm an increased risk of mortality, especially in patients with
NHL, compared to the COVID 19 mortality of general population in Czech Republic. The
slightly lower risk of overall mortality of lymphoma pts. compared to previously published d
ata 1 3 (25% vs 35%) can be explained by the higher incidence of cases with a milder
course , recorded for our analysis, treated only on an outpatient basis for COVID 19, which
did not require hospitalization . In our cohort only 47% of pts. required admission , while in
published data it was almost twice as much (85%). In terms of risk factors of mortality,
known in the general population, we confirmed the importance of age, diabetes, chronic
kidney disease. As a significant clinical impact of covid 19 infection in survivors intended to
treat lymphoma at the same time must be considered delayed or premature termination of
therapy this situation occurred in our cohort in 38% of patients who survived the infection.
It can lead to a higher risk of relapse and mortality from the lymphoma in the future and the
impact will be followed. In our cohort, we demonstrated a significant risk of ongoing anti
lymphoma treatment increasing mortality. The decision to initiate standard lymphoma
treatment at or shortly after COVID 19 infection is challenging and should be strictly
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individualized. The increasing vaccinated proportion of population could positively influence
the patient’s outcome.

ASH 2021
IMMUNE RESPONSE IN 465 HEMATOLOGICAL PATIENTS VACCINATED WITH
mRNA VACCINE AGAINST SARS-COV-2: A SINGLE CENTRE EXPERIENCE
Ondrej Susol" 2, Barbora Hajkova', Roman Hajek" 2
Klinika hematoonkologie, Fakultni nemocnice Ostrava, Ostrava, Cesko
2l ékarska fakulta Ostravské univerzity v Ostravé, Ostrava, Cesko

For adult patients (pts) with hematologic malignancy and COVID-19, the risk for severe
course and/or death is significantly higher than for healthy population and intensive attention
needs to be focused on preventive measures including vaccination to further lessen their
risks. We report first data on immune response to COVID-19 vaccine in 465 hematological
oncological pts across wide spectrum of hematological malignancies.

We have vaccinated in a 21-day, two-dose schedule with the BNT 162b2 COMIRNATY
mRNA vaccine (Pfizer/BioNTech). To evaluate serological response we drew blood samples
(ELISA anti-S IgG, IgA, IgM and in-house Virus Neutralisation Test) on Day 1, Day 22 and
14-28 days after second dose. IgG and/or IgA 1.1 and/or VNT 220 after the second dose
were regarded as positive response to vaccination. We correlated our results with sex, age,
primary hematological diagnosis, treatment status and treatment type (anti-CD20,
anti-CD38, Venetoclax and BTK inhibitors). We excluded pts with positive serology on Day 1
from our evaluation.

465 pts were vaccinated, median age was 63 years and 21.7% (101/465) pts had positive
serology on Day1. Of 364 serologically COVID-naive pts, 120 had lymphoma with 51%
(50/98) response in B-lymphoma, 75% (15/20) in Hodgkin’s lymphoma and 100% in
T-lymphoma and better serological response in pts on no active treatment for univariate
analysis (83.8 % vs. 19.2 %, respectively; adjusted OR, 21.76; 95% Cl, 8.84-59.03; p<0.001)
and 11.7% (5/43) pts on anti-CD20 treatment responded. Of 109 Multiple Myeloma pts,
90.8% (99/109) were on active therapy, total response was 85.3% (93/109). Next, 72.4%
(79/109) had immunoparesis with a 81% (64/79) response and 30.3% (33/109) were on
active anti-CD38 therapy with a 81.8% (27/33) response for univariate analysis (adjusted
OR, 0.68; 95% Cl, 0.23-2.17; p=0.498). In 51 vaccinated CLL pts we saw a 39.2% (20/51)
response, 34.6% (9/26) on active therapy, 38.9% (7/18) for BTK inhibitors and 25% (2/8)
for anti-CD20 therapy. For Acute leukemia, overall response was 90.3% (28/31) and 94.3%
(50/53) for Chronic myeloproliferative neoplasms (cMPN) while 71.7% (38/53) responded
already after first dose. Joint response for anti-CD20 was 13.7% (7/51).

Hematological oncological patients are among the most vulnerable to infections. Our results
show a significantly better response for Acute leukemia and cMPN with an impaired response
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in patients receiving anti-CD20 therapy. Although this is a first report we bring important
findings about vaccination efficacy in hematological malignancies. Also, protective titers of
IgG, IgA and VNT have not been determined yet and should be subject to further discussion.

=A ICML 2021

POLATUZUMAB VEDOTIN PLUS BENDAMUSTINE AND RITUXIMAB IN PATIENTS
WITH RELAPSED/REFRACTORY DIFFUSE LARGE B-CELL LYMPHOMA IN THE
REAL WORLD
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Introduction. The treatment combination of polatuzumab vedotin, bendamustine and
rituximab (Pola-BR) has been recently approved for transplant-ineligible patients with
relapsed/refractory diffuse large B-cell lymphoma (R/R DLBCL). However, the number of
patients treated in the GO29365 trial (NCT02257567) including the extension cohort was
limited, and more data is needed. We retrospectively analysed the outcome of 21 patients
treated with polatuzumab vedotin to determine the efficacy and safety of this treatment
regimen in the real-world settings.

Methods. A total of 21 patients were scheduled to receive 6 cycles of Pola-BR every 21 days
(polatuzumab vedotin 1.8 mg/kg; rituximab 375 mg/m2; bendamustine 70 mg/m2 in
7 cases and 90 mg/m2 in 13 cases; no bendamustine in 1 case). Data of all patients were
entered into the database of the NiHiL project (NCT03199066). Treatment-related adverse
events (AEs) were classified according to the Common Terminology Criteria for Adverse
Events. Primary endpoint of the study was the overall survival (OS), secondary endpoints
included the progression-free survival (PFS), and response rate to the therapy.

Results. Median age at relapse was 67 years (range 35-85 years). Sixteen (76.2%) patients
were diagnosed with clinical stage llI-IV, 10 (47.6%) patients with performance status
according to ECOG 2 2, 16 (76.2%) patients with elevated levels of lactate dehydrogenase
and with extranodal involvement, 15 (71.4%) patients with high-intermediate or high-risk
International Prognostic Index. Patients were pre-treated with median of 3 previous lines of
therapy (range 2-7) including autologous stem cell transplant in 6 (28.6%) cases. Median
number of Pola-BR cycles was 2 (range 1-6), 5 (23.8%) patients received all intended
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6 cycles of the therapy. Median OS from relapse was 8.7 months, median PFS was
3.8 months, with a median follow-up of living patients of 6.8 months. The overall response
rate was 33.3% (n=7), 5 (23.8%) patients reached complete remission, 2 (9.5%) patients
reached partial remission. Stable disease was detected in 2 (9.5%) cases, progressive
disease (PD) in 9 cases (42.9%). Grade 3-4 haematologic toxicities included neutropenia in
6 (28.6%) patients, thrombocytopenia in 8 (38.1%) cases, and anaemia in 4 (19.0%) cases.
Peripheral neuropathy was detected in one (4.8%) patient, infections grade 3-4in 5 (23.8%)
cases. In 16 (76.2%) patients, the reason for early discontinuation of the treatment included
PD (n=8; 50.0%), followed by AEs (n=5; 31.3%), and intended bridging to CAR-T therapy
(n=3; 18.8%).

Conclusions. The use of Pola-BR regimen in the real world demonstrates tolerable toxicity

profile and efficacy in transplant-ineligible patients with R/R DLBCL. Moreover, this regimen
might represent a perspective option as a bridge to CAR-T therapy.
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Tafasitamab is a humanized, Fc-modified, anti-CD19 monoclonal antibody (mAb) shown to
enhance antibodydependent cellular cytotoxicity and phagocytosis. It is approved by the
FDA under accelerated approval (July 2020) in combination with lenalidomide (LEN) for
treatment of relapsed/refractory diffuse large B-cell ymphoma (R/R DLBCL) in adult patients
ineligible for autologous stem cell transplantation. To evaluate if newly diagnosed DLBCL
patients would also benefit from this regimen, this Phase Ib study (First-MIND; NCT04134936)
was designed to first assess the safety and tolerability of tafasitamab + LEN in addition to
rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone (RCHOP) in newly
diagnosed DLBCL patients.

These data were first presented at the 63rd ASH Annual Meeting and Exposition (ASH 2021)
as Abstract 3556.

Methods

Eligible patients were 218 years old, with treatment-naive DLBCL, international prognostic
index (IPI) 2-5 and Eastern Cooperative Oncology Group performance status (ECOG PS)
0-2. Patients with known double- or triplehit and transformed lymphoma were excluded.
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Patients were randomized 1:1 to either six 21-day [D] cycles of RCHOP (R-CHO, D1; P,
D1-5) + tafasitamab (12 mg/kg IV, D1, 8, 15) (Arm A) or R-CHOP + tafasitamab + LEN
(25mg orally, D1-10) (Arm B). Granulocyte colony-stimulating factor and venous
thromboembolism prophylaxis was mandatory. The primary safety endpoint was incidence
of treatment-emergent adverse events (TEAEs); secondary endpoints included overall
response rate (ORR), positron emission tomography (PET)-complete response (CR) rate,
and partial response (PR) rate at end of treatment (EOT). Tumor measurements by PET/CT
or PET/MRI at EOT were performed according to Lugano 2014 criteria within 612 weeks
after Day 21 of the last treatment cycle the patient started.

Results

From December 2019 to August 2020, 83 patients were screened in nine countries across
34 sites in Europe and the US; 66 were randomized (Arm A, n=33; Arm B, n=33). Data
cut-off for this analysis: 13 March 2021. Median age was 64.5 years (range 20-86). Many
patients had high-risk disease: IPl 2: 24/66 (36.4%), IPl 3: 29/66 (43.9%), IPI 4: 11/66
(16.7%), IPI 5: 2/66 (3.0%); ECOG PS >2: 6/66 (9.1%). Most patients had Stage Ill/IV
disease 62/66 (93.9%); 29/66 (43.9%) had bulky disease.

All patients experienced at least one TEAE. The most frequent Grade =3 TEAEs by system
organ class were blood and lymphatic disorders (81.8% patients overall), experienced by
24 patients (72.7%) in Arm A and 30 patients (90.9%) in Arm B. Grade 23 neutropenia and
thrombocytopenia occurred in 19/33 (57.6%) and 4/33 (12.1%) (Arm A), and 28/33
(84.8%) and 12/33 (36.4%) (Arm B) patients, respectively; Grade 23 febrile neutropenia
was experienced by 6/33 (18.2%) patients in each arm. Grade >3 infusion-related reactions
to both rituximab and tafasitamab occurred in no patients in Arm A and one patient (3.0%)
in Arm B, and 7/33 (21.2%) (Arm A) and 9/33 (27.3%) (Arm B) patients had a Grade >3
infection and/or infestation (Figure 1). Serious TEAEs occurred in 14/33 (42.4%) patients in
Arm A and 17/33 (51.5%) patients in Arm B. Two out of 33 (6.1%) and one out of 33 (3.0%)
patients discontinued study treatment due to TEAEs in Arms A and B, respectively. There
were four deaths unrelated to tafasitamab and/or LEN (COVID-19 pneumonia, sepsis, and
urosepsis). The average relative dose intensity of R-CHOP in each cycle was maintained in
both arms. ORR at EOT was observed in 25/33 patients (75.8%; 95% confidence interval
[CI]: 57.7-88.9) in Arm A and 27/33 patients (81.8%; 95% Cl: 64.5-93.0) in Arm B.

Conclusion

These data suggest that both regimens are tolerable and do not impair dosing and scheduling
of RCHOP. Toxicities were similar to those expected with R-CHOP with or without LEN. With
tumor follow-up still ongoing, the ORR at EOT suggests that patients with treatment-naive
DLBCL may achieve clinically meaningful efficacy tafasitamab and LEN in addition to
standard treatment. A Phase lll, multicenter, randomized, double-blind, placebo-controlled
trial will assess efficacy and safety of R-CHOP + tafasitamab + LEN vs R-CHOP in newly
diagnosed patients with high intermediate and high risk DLBCL, and is currently recruiting
(frontMIND study; NCT04824092).
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Introduction: Mantle cell lymphoma (MCL) is an aggressive subtype of B-cell non-Hodkin
lymphomas characterized by cyclin D1 overexpression, and other recurrent molecular-
-cytogenetic aberrations, including overexpression of BCL2, mutation or deletion of TP53,
deletion of CDKN2A, deletion of RB1, MYC gain or breakage, and amplification of cyclin-
-dependent kinase (CDK) 4. The complex of upregulated cyclin D1 and CDK 4 and 6 dere-
gulates G1/S cell cycle transition of malignant lymphocytes, which represents a rationale
druggable target. Palbociclib, a CDK 4/6 inhibitor approved for the therapy of patients with
breast cancer, recently demonstrated single-agent clinical activity in patients with MCL.
Venetoclax, a pro-apoptotic BCL2-inhibitor, is currently being tested in combination with
other agents in patients with MCL in numerous clinical trials. Interestingly, the combination
of palbociclib and venetoclax showed promising results in patients with breast cancer, but
has never been tested in patients with MCL.

Methods: Experimental therapy aimed at inhibition of CDK and BCL2 using palbociclib and
venetoclax was performed on 9 MCL cell lines and 3 patient-derived xenograft (PDX) models
from patients with treatment-refractory MCL. The amount of selected cell cycle regulators,
pro- and anti-apoptotic proteins was evaluated before and after exposure to palbociclib by
western blotting. MCL clones with knockdown or everexpression of CDKN2A, MYC, CDK4
and RBT were used to evaluate impact of these aberrations on the sensitivity to palbociclib
and venetoclax.

Results: Co-targeting CDK4/6 with palbociclib and BCL2 with venetoclax is a highly effective
experimental treatment strategy with synthetic lethality observed both in vitro and in vivo.
Exposure to palbociclib leads to downregulation of D-types cyclins, cyclin A and MCL-1.
Molecular mechanisms of synergy include downregulation of total MCL1 protein following
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palbociclib exposure, and increased amount of BAK1 bound on BCL2 after 24-hour exposure
of MCL cells to palbociclib. We confirmed on MCL cells, that RBT knockdown causes
resistance to palbociclib and represents a negative predictive marker. CDKN2A K/O,
overexpression of MYC, and overexpression of CDK4 did not change sensitivity of MCL cells
to palbociclib. Of note, overexpression of MYC and CDKN2A K/O both increased sensitivity
to venetoclax.

Conclusion: Our data strongly support investigation of palbociclib in combination with
venetoclax as an innovative treatment strategy for chemoresistant MCL patients without
RB1 deletion.

CELOTELOVE VYSETRENI MAGNETICKOU REZONANCI VE STAGINGU LYMFOMU
VE SROVNANI S PET/CT - METAANALYZA

Luka$ Lambert', Andrea Burgetova', Marek Trnény?, Bianka Bir¢akova', Jan Molinsky?,
Katefina BeneSova?, David Zogala?, Pavel Michalek*

'Radiodiagnosticka klinika VFN a 1. LF UK

2. Interni klinika VFN a 1. LF UK

3Ustav nukleérni mediciny VFN a 1. LF UK

“Klinika anesteziologie a resuscitace VFN a 1. LF UK

Cilem této prace bylo shrnout a kvantifikovat sou€¢asné znalosti o diagnostické vytéznosti
celotélového vySetfeni magnetickou rezonanci (wbMRI) u dospélych pacientd s lymfomy
v porovnani s diagnostickym standardem zalozenym z vétsi ¢asti na PET/CT. Zahrnuli jsme
15 studii s 519 pacienty. Senzitivita a specificita wbMRI v hodnoceni nodalniho postizeni
byla 0,93 a 0,99. VétSina studii pouzivala pro hodnoceni postizeni uzlin méfeni kratké osy
s hranici 10 mm (n=10) a zanik tukového hilu (n=4). Restrikce difuze pro hodnoceni postizeni
uzlin bud' nebyla pouzita vibec (n=5), byla pouzita pouze pro detekci (n=4), semikvantitativné
(n=4), nebo kvantitativné (n=1). Pouze v jedné studii byla restrikce difGze hlavnim kritériem
uzlinového postizeni. Senzitivita a specificita wbMRI pro hodnoceni extranodalniho postizeni
byla 0,89 a 0,99. Shoda v hodnoceni stadia byla dobra s kappa 0,90. Metaanalyza ukazala,
Ze senzitivita a specificita wbMRI v hodnoceni nodalniho a extranodalniho postizeni
U pacientd s lymfomem je vysoka a shoda s diagnostickym standardem dobra.

Studie byla podporena MZ CR (MZ CZ-DRO, Veobecné fakultni nemocnice v Praze - VFN,
00064165)
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Introduction

In vitro research of cellular behavior of chronic lymphocytic leukemia (CLL) and other
malignancies has traditionally implemented cell cultures in polypropylene dishes and flasks.
However, this 2D approach does not consider the substrate structure and stiffness and the
natural spatial organization of the cells in tissues. Such modification of an in vitro architecture
can also result in a different response to external stimuli. For instance, 3D-cultured leukemic
cells can be more resistant to drug-induced apoptosis than conventional cultured ones
(Aljitawi et al., Leuk. Lymphoma. 55, 378-391, 2014). Being aware of this issue, laboratories
have started introducing various approaches to culture CLL cells in 3D, such as mimicking
bone marrow by bio-printing (Barbaglio et al., Haematologica, 2020; Sbrana et al., Front.
Immunol. 12, 2021) or forming an in vitro lymph node niche (Haselager et al., Blood. 1386,
47-48, 2020). In our study, we have focused on utilization of porous scaffolds and gel-based
in vitro culture systems.

Methods

Four different materials were used for 3D in vitro cell culture: (1) solid porous
poly(2-hydroxyethyl methacrylate)-based hydrogels, (2) 0,5% collagen foams (either pure
orenriched with bioceramics), (3) 6% carboxymethylcellulose gels with 5% polyethyleneglycol
(CMC-PEG), and (4) 2% iota-carrageenan gels. The materials were seeded with adherent
bone marrow stromal cell lines (human HS-5, murine MS-5 or M2-10B4) or primary or
immortalized (HG-3 or MEC-1) CLL cells. The distribution and viability of cells within the
scaffolds was inspected by confocal microscopy accompanied by live/dead staining.
Additionally, cell metabolic activity was assessed by MTT or AlamarBlue assay at numerous
time points during the multi-day cell culture.
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Results

All tested materials were sufficiently transparent for monitoring of cell growth by confocal
microscopy. Scaffolds and gels were permeable for growth media, dyes, and DNA/RNA
isolation lysis buffers. The latter resulted in the possibility of isolating nucleic acids directly
from scaffold-cultured cells.

All tested hydrogels, collagen foams, and CMC-PEG gels were suitable for long-term culture
of both adherent and suspension cell lines (a minimum of 2 months culture) and a short-term
culture of primary CLL patients’ B cells (a maximum of 4-6 days). High metabolic activity of
adherent cell lines was observed more intensively in the solid porous scaffolds than in the
gel-like substances. The metabolic activity of suspension cell lines growing in solid scaffolds
(hydrogels, collagen foams) was comparable with cells cultured in CMC-PEG gels. However,
iota-carrageenan gels were proved to be incompatible with the growth of cancer cells,
which further supports previously published findings (Prasedya et al., BMC Complement.
Altern. Med. 16, 2016).

Additionally, we aimed to prolong the short-term survival of 3D-cultured patient B-CLL cells
by various additives. Neither bioceramics (hydroxyapatite and tricalcium phosphate), nor
the addition of soluble interleukin-4 or CD40 ligand led to any improvement of metabolic
rates, which always irreversibly dropped on days 4-6. However, surface modification of
hydrogels with RGDS contributed at least to the higher initial metabolic activity of
hydrogel-cultured CLL cells.

Conclusions

Porous hydrogels, collagen foams, and CMC-PEG gels are biocompatible and versatile cell
culture substrates and can be utilized to construct a 3D in vitro CLL model. They can be
functionally subjected to confocal imaging and microtitre plate assays as well as nucleic
acids isolation and thus allow subsequent molecular biology research. The materials can be
further enriched, e.g. with adhesion peptide RGDS, which is beneficial for primary CLL cells.
Even though the 3D culture itself seems to provide insufficient support for the long-term
culture of primary CLL cells, it can contribute to creating much more realistic in vitro model
when combined with crucial microenvironmental stimuli.
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Different types of B-cell non-Hodgkin‘s lymphomas (MZL, LPL, B-CLL/SLL, FL, MCL, DLBCL)
may show plasmacytic differentiation and may produce AL amyloid locally or as a part of
systemic amyloidosis with the deposition of insoluble amyloid in the extracellular tissue
spaces leading to the organ damage. Case reports of coincidence of B-NHL and non-AL
amyloidosis (e.g. AA, ATTR) were also reported. Therefore correct diagnostic workflow to
type amyloid deposits should include three main steps 1. special histological staining
(Congo red and/or Saturn red), 2. immunoprofiling (limited set of IF a IHC antibodies) and
proteomic analysis (LMD-LC/MS). Single center experience will be presented.
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Introduction

Extramedullary disease (EMD) is a less frequent manifestation of multiple myeloma (MM),
where MM plasma cells 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. The specific and efficient treatment is lacking.
Therefore, a better understanding of EMD pathogenesis is desperately needed.

Aims

To identify biological pathways leading to EMD development and to evaluate therapeutic
targets in EMD plasma cells with further focus on EMD tumor microenvironment to reveal
presence of effector immune cells that are crucial for immunotherapy.

Methods

To identify EMD specific genes, FACS/MACS sorted aberrant plasma cells were collected
from: i) fresh 11 EMD relapse tumors for which we had ii) 7 corresponding cryopreserved
paired BM samples from the time of MM diagnosis (NDMM), iii) 9 unpaired fresh NDMM
without EMD confirmed by PET-CT and iv) 6 unpaired fresh relapsed MM (RRMM). For library
preparation, we used total RNA with rRNA depletion protocol and lllumina sequencing.
Residual rRNA was filtered out by SortMeRNA. Differential expression analysis was performed
using Salmon for read mapping and quantification and Deseq2 package. For single-cell
RNAseq we used 10x Genomics technology for sequencing and CellRanger and Seurat for
data processing and analysis.

Results

To better understand the aggressive nature of EMD, we have analyzed bulk RNA samples
(7 EMD samples plus 7 corresponding cryopreserved paired BM samples from the time of
MM diagnosis). Our preliminary analysis revealed a unique EMD profile (Fig 1A) with
423 up-regulated and 421 down-regulated genes in EMD samples (adjusted p-value < 0.1;
absolute fold change > 1.5), with G2M checkpoint proteins being the most enriched hallmark
pathways pointing to higher proliferation of EMD cells. EMD down-regulated genes mainly
belong to genes of the adaptive immune response which together with lower immunoglobulin
production suggest loss of mature plasma cell function.

Among the top genes uniquely overexpressed in EMD (versus RRMM or NDMM) were SCD
and ELOVL6 that regulate crucial steps in unsaturated fatty acids synthesis. Also their
transcription factor SREBF1 was significantly up-regulated. The importance of these genes
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in EMD pathogenesis can be supported by the involvement of SREBP1 in stem cell
differentiation and mediation of bortezomib resistance by ELOVL6 (Yi et al. 2018, Lipchick
et al. 2021). Our dataset also revealed several deregulated IncRNA in EMD compared to
NDMM. MALAT1 was highly expressed, however, we did not confirm results by Handa et al.
2017 showing INcRNA MALAT1 as upregulated in EMD.

Furthermore, we aimed to evaluate expression of known immunotherapy MM targets being
currently in use or under investigation. We compared the information about expression level
in EMD vs paired NDMM, with unpaired NDMM without EMD lesion confirmed by PET/CT,
and with RRMM. The analysis revealed a decrease in the expression of several antigens
commonly used in anti-MM immunotherapy (e.g. CD38, SLAMF7, BCMA or PDL1) on EMD
PCs (Fig 1B). Intriguingly, our data show EMD specific elevated expression of EZH2 gene
being promising target in preclinical MM investigation which can prove efficient especially
for the aggressive MM stage - EMD.

Effective immunotherapy depends on the presence of effector immune cells. Therefore, we
have evaluated immune cell types and their proportion in EMD tumors. Using flow cytometry
we identified T and NK cells as the only immune cell subsets present in EMD tumors (median
0.9% and 0.5%, respectively). Single-cell RNAseq analysis of two EMD samples supported
these findings.

Conclusions

Here, we present up to our knowledge the worldwide largest cohort of 11 EMD samples
(including 7 longitudinal pre-EMD/EMD samples) analysed using RNAseq with focus on
biological pathways and dysregulation of particular genes leading to EMD development.
Drop of expression of several known drug targets may suggest limited efficacy of the
modern treatment in EMD as already presented by Jelinek et al., 2021. Importantly, we are
also providing the initial insight into the microenvironment (including single-cell RNA
analysis) of EMD tumors, where we detected presence of T cell and NK cells in very limited
numbers.

This work was supported by the Ministry of Education, Youth and Sports of the Czech
Republic through the e-INFRA CZ (ID:90140) and the European Regional Development
Fund—~Project ENOCH (No. CZ.02.1.01/0.0/0.0/16_019/0000868).
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Background: Increased risk of therapy related secondary myeloid malignancies, especially
of myelodysplastic syndrome (MDS), was detected in patients with multiple myeloma (MM).
Recurrent chromosomal aberrations are well characterised in both diagnoses and
cytogenomic examination is an essential part of prognostic stratification for patients with
MM and MDS. The most common in MM are translocations involving IgH gene (14g32),
monosomy/deletion of 13q, gain/loss od 1g21/1p32 and deletion of TP53 gene. In MDS it
is mainly del(5g), monosomy 7/del(7q), trisomy 8 and del(20q).

Aim: The aim of our study was to analyse in more detail patients with primary diagnosis of
MM with clonal MDS chromosomal aberration (MDS CA) found in karyotype. Myelodysplasia
in bone marrow, time to origin of myeloid clone from MM diagnosis and overal survival (OS).

Methods: During the years 2004-2020 we examined by combination of cytogenomic
methods karyotype of 1234 MM patients. Conventional cytogenetic analysis was performed
on bone marrow samples cultivated 24 hours without any stimulation. The presence of MM
chromosomal changes was analysed by interphase clg FISH method in fluorescently labelled
plasmatic cells (DNA probes from Abbott-Vysis, Kreatech and MetaSystems). Clonality of
MDS aberrations was verified by FISH method on bone marrow sample. Complex karyotypes
were examined by multicolor FISH/BAND (MetaSystems).

Results: We detected 13 cases with concomitant occurrence of MM and MDS CA. By clg
FISH method, MM aberrations were proved in 11 of them. In four untreated patients we
found MDS chromosomal aberrations [2x del(20q), 1x del(7q), 1x trisomy 8/del(5q)] in first
cytogenetic examination. MDS CA were also detected in nine MM patients during the course
of the disease [1x del(20q), 2x del(5q), 1x trisomie 8, 1x del(11q), 4x complex karyotype].
The median time to occurrence of myeloid clone was 3,5 to 169 months (median 40,5) The
MM pathological clone persisted with onset of secondary MDS in 5/9. 8/13 patients died
from 0,3 to 19 months from occurence of MDS CA (median 7 months).

Summary/Conclusions: We found four cases of the rare primary coincidence MM and MDS
and nine cases of secondary MDS after MM therapy. MM therapy is one but not only factor

contributing to secondary myeloid disease. Patient’s specific risk factors (age, preceding
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malignancies), its individual genetic factors and MM disease related factors together with
MM directed therapy may contribute to evolution of secondary myeloid disease. Secondary
MDS is generally associated with worse prognosis and shortened OS.

Supported by RVO-VFN64165, ProgresQ28/LF1

Key words: multiple myeloma, secondary myelodysplastic syndrome
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CHIMERIC JAK2 KINASES TRIGGER NON-UNIFORM CHANGES OF CELLULAR
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CThis study focuses on the impact of specific genetic aberrations in the metabolism of
leukemic cells, which are characteristic for subgroup of BCR-ABL 1-like acute lymphoblastic
leukemia (ALL) representing patients with less favorable prognosis. We recently identified
a novel JAK2 fusion, NPAT-JAK2, in a patient with BCR-ABL 1-like ALL. Here we describe this
fusion, study its oncogenic potential and describe its impact on cellular metabolism.
Importantly, we compare its properties to the most common fusion carrying JAK2Z moiety,
PAX5-JAK2.

First, we studied the oncogenic potential by introducing the NPAT-JAK2 fusion into
IL3-dependent BA/F3 cells, where it exhibited pro-survival and pro-proliferative capacities
upon IL3-withdrawal. Transformation of BA/F3 cells by NPAT-JAK2 was significantly faster
compared to PAX5-JAK2. Interestingly, the transformed PAX5-JAK2 cells under IL3 starvation
showed a slower growth rate then cells cultured in the presence of IL3 while such a difference
was not observed in the NPAT-JAK2 model. These results suggest a stronger oncogenic
potential of NPAT-JAK2. Next, we showed that JAKZ fusions alter energy metabolism of
leukemic cells, but surprisingly in a very distinct manner. While NPAT-JAK2-transformed
BA/F3 cells increased both glycolysis and mitochondrial respiration and acquired a more
“energetic” phenotype, BA/F3 cells with PAX5-JAK2 fusion displayed shift towards a more
quiescent phenotype with decrease of both, glycolysis and mitochondrial respiration. We
also showed that the uncontrolled proliferation of NPAT-JAK2-transformed BA/F3 cells can
be reversed by inhibitor of glycolysis. Discordance between both fusions may result from
differences in their overall biological impacts, which are indicated by the variations in
transformation potential and are likely caused by the JAK2 partner gene character. Our data
show that new potential therapy based on metabolism targeting, which we believe is
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therapeutically relevant, will require precise tailoring with respect to the specific metabolic
impact of individual genetic aberrations.

Project supported by NV18-07-00129 and GA20-27132S.

ACTIVATED BIOSYNTHETIC PATHWAYS SERVE AS A RESCUE MECHANISM IN
LEUKEMIA CELLS AFTER IN VIVO L-ASPARAGINASE TREATMENT
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Cause of relapse in childhood acute lymphoblastic leukemia (ALL) is often associated with
resistance to the standard chemotherapy treatment. L-asparaginase (ASNase) a crucial
component in ALL therapy, triggers reprogramming of energy metabolism in leukemic cells
and counteracts ASNase cytotoxicity. This alteration was previously demonstrated by our
group using an in vitro model. Herein, we investigated the effect of the in vivo environment
on the metabolic response of leukemic cells to ASNase treatment by establishing a bone
marrow microenvironment model. This model simulated the half-life of ASNase in vivo and
bone marrow scaffold by coculturing leukemic cells with mesenchymal stem cells (MSCs).

In concordance with previous studies, we showed that the presence of MSCs increased
survival of leukemic cells after ASNase treatment. ASNase in leukemic cells triggered
bioenergetic rewiring presented by decreased glycolysis and increased fatty acid oxidation
identical in both mono- and coculture. The difference was observed in mTOR-regulated
biosynthetic pathways. ASNase inhibited phosphorylation of S6 and CAD proteins, the
mediators of protein and nucleotide synthesis, respectively. However, the phosphorylation
of both proteins was reactivated in the coculture model (REH: p-S6 (p=0.0043); p-CAD
(p=0.0152), NALM-6: p-S6 (p=0.0106); p-CAD (p=n.s)). Extracellular asparagine, an amino
acid depleted after ASNase treatment is a regulator of protein and nucleotide synthesis.
Employing stable isotope tracing we tested if the presence of MSCs could compensate for
the absence of asparagine. We indeed confirmed that MSCs synthetized asparagine de novo
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in asparagine-free culture and released it into the culture media. It was then consumed by
leukemic cells which are unable to synthesize their own asparagine. In conclusion, asparagine
efflux from the MSCs reactivates biosynthetic pathways of leukemic cells treated with
ASNase, enabling increased survival of leukemic cells. Moreover, ASNase-triggered
bioenergetic rewiring is independent of in vivo environment and presents a potential
therapeutical target for resistant patients.
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T-ALL is a clinically and genetically heterogeneous disease that comprises 10-15% of newly
diagnosed pediatric ALL. Despite the use of intensive chemotherapy, relapse occurs in
approximately 20% of patients whose outcome remains dismal. Although several recurrent
genetic aberrations were identified, their concurrent occurrence and the prognostic
implication remains unclear.

We performed retrospective molecular cytogenomic analysis of bone marrow cells of
children with T-ALL with the aim to determine recurrent chromosomal aberrations and their
combinations and to identify those with significant impact on survival. Diagnostic samples
were analyzed by conventional and molecular cytogenomic methods, i.e. FISH (Abbott
Molecular, Dako), mFISH/mBAND (MetaSystems), MLPA (MRC Holland) and CGH/SNP array
(Agilent). For overall/event free survival Kaplan-Meier analysis with Mantel Cox test was
done.

We examined archived material of 66 children with T-ALL (20 girls and 46 boys, median age
7.9 years). Chromosomal aberrations were detected in 91% of patients. The most frequent
were deletion of CDKN2A gene in 46/66 patients (29x homozygous, 17x heterozygous),
rearrangements of TCR loci in 18/66 children (11x TRA/TRD, 7x TRB) and TLX3 gene
rearrangement in 15/66 cases. All chromosomal changes occurred in various combinations,
however TLX3 aberrations never appeared along with TCR loci rearrangements. 48 patients
are living in the first (45x)/second (3x) complete remission, 18 children died. Best outcome
was associated with TRA/TRD locus translocations. Conversely, patients with TLX3
rearrangement had worse prognosis.

Hematologie 2022 post-asH 125



SCHEMA PROGRAMU OBSAH

We detected chromosomal aberrations in vast majority of children and showed that they are
more likely found in various combinations than individually. Nevertheless, TRA/TRD locus
translocations correlated with favorable and TLX3 rearrangements with poor outcome
independently of additional aberrations. Thus, they could facilitate patients’ risk stratification,
especially identify those at an increased risk of relapse.

Supported by RVO-VFN64165.

TRANSPORT OF ASPARTATE AND GLUTAMATE INTO LEUKEMIC CELLS IMPEDES
THE EFFECT OF CHEMOTHERAPY TREATMENT
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L-asparaginase (ASNase) is one of the crucial components of acute lymphoblastic leukemia
(ALL) therapy. ASNase hydrolyzes amino acids asparagine (Asn) and glutamine (GIn).
Therapeutic ASNase concentration used in vitro transforms all Asn and GIn to aspartate
(Asp) and glutamate (Glu), respectively.

Many studies highlight tricarboxylic acid (TCA) cycle importance in Asp production and
hence in sustaining cell viability and proliferation. Since there are high Asp and Glu
extracellular concentrations as a by-product of ASNase treatment, we hypothesized that
this Asp and Glu could help leukemia cells to avoid the effect of ASNase. Our results showed
that even though TCA cycle was diminished after ASNase treatment, NALM6 and REH
leukemic cell lines were able to maintain intracellular Asp and Glu levels. Using U'3C-Asp
and U'C-Glu, we discovered that, unexpectedly, both cell lines are able to import Asp and
Glu from the media in a dosedependent manner. By determining the absolute cell count on
flow cytometer, we found out that high Glu doses, but not high Asp doses, helped both cell
lines to survive in Asn/GlIndepleted conditions. Moreover, inhibitor of Asp/Glu transporters
(TFB-TBOA) moderately sensitized the NALM®6 (but not REH) cell line to ASNase. Sulfasalazine,
a cysteine (Cys)/Glu antiporter inhibitor, could also potentially affect the transport of Glu.
Indeed, when inhibiting this antiporter, the combination with ASNase treatment altered the
Glu metabolism in both cell lines. We assume that the activation of oxidative stress after
ASNase treatment causes higher demand for Cys, essential substrate for the synthesis of
the antioxidant glutathione. In case when Cys/Glu antiporter is inhibited, cells use more
extracellular Glu to produce Cys. This is the first study describing the transport of Glu into
leukemic cells and their survival advantage after ASNase treatment which we will further
investigate.
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IN VITRO EXPANSION OF MULTI-LAA SPECIFIC T-LYMPHOCYTES
Jana Mackova, Sarka Némedkova
Imunologie, UHKT, Praha 2, Cesko

Introduction: Leukemic cells of most patients with acute myeloid leukemia (AML) express
various combinations of leukemia associated antigens (LAAs). Adoptive immunotherapy
with in vitro generated multi-LAA specific T-cells could be a beneficial therapeutic strategy
for some of these patients. In our work we focus on developing a method for efficient
production of large amounts of these AML specific T-cells. The big advantages of this
approach are that the T-cells have low toxicity, are not genetically modified and are suitable
for most patients disregarding their HLA. To identify the best combination of LAAs, in our
department is under way also a clinical study with 40 patients that monitors their T-cell
response to 6 different LAAs (WT1, PRAME, NPM1, cNPM1, mucin and CCNA1).

Methods: We expand specific T-cells from frozen PBMC from healthy donors (buffy coats).
As a stimulation agens we use PepMix peptide pools or in vitro transcribed mRNA (IVTmRNA)
electroporated dendritic cells. The cells are cultivated up to 40 days in media with freshly
added cytokines and restimulated with irradiated and PepMix pulsed PBMC. Specific T-cell
response we determine by IFNy ELISPOT assay and T-cell phenotype we measure by flow
cytometry.

Results and conclusions: Our aim is to produce large amounts of AML specific, functional
T-cells. In the first phase we established the method with model human cytomegalovirus
antigen pp65. Next, we concerned to PRAME. Our method results from available rapid
expansion protocol (REP), but we work on its improvement to increase the number of
expanded T-cells. By now, we are able to reach about 100-fold increase of the cell numbers,
with measurable specific IFN-y response.

SINGLE-NUCLEOTIDE POLYMORPHISMS IN MICA AND MICB GENES COULD
PLAY A ROLE IN THE OUTCOME IN AML PATIENTS AFTER HSCT
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NKG2D and its ligands, MICA and MICB, are known as the key regulators of NK cells. NK cells
are the first reconstituted cells after the allogeneic hematopoietic stem cell transplantation
(HSCT); therefore, it is crucial to understand their role in HSCT outcome. We investigated
the single amino acid changes across the exons 2-4 of MICA and MICB genes in donors
(n = 124), as well as in patients with acute myeloid leukemia (n = 78). In our cohort, we
found that graft from a donor with at least one MICA allele containing glycine at position 14
(“S4” positive) is significantly associated with deterioration of a patient’s overall survival
(OS) in comparison to the patients with a graft from donors with tryptophan at the position
(“non-S4”). The result of univariate analysis, HR = 2.254 (95% Cl, 1.058-4.801), p < 0.01,
was confirmed in multivariate analysis (p < 0.05) (Figure 1). We also observed a negative
effect of MICB-58 (Lys — Glu) polymorphism on relapse-free survival (RFS), although it was
not statistically significant in multivariate analysis (p = 0.069). To our knowledge, this is the
first work describing the role of MICA-14 and MICB-58 polymorphisms on HSCT outcome.
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The NUP98::NSD1 fusion, a product of the cryptic translocation t(5;11)(q35;p15.5), is
a recurrent genetic change in cytogenetically normal patients with AML. It occurs most
frequently in children (16%) and young (2%) AML patients, very rarely in adult patients.
The coexistence of internal tandem duplication of FLT3 gene (FLT3::/TD) found in more than
70% of NUP98::NSD1 positive patients is always associated with a poor prognosis and
results in high frequency of induction failure.

The aim of this study was to determine the incidence of the NUP98::NSD1 fusion gene in
adults with AML and NUP98 rearrangement.

Since 2017, we examined the bone marrow cells of 268 newly diagnosed AML patients
using conventional karyotyping in combination with molecular cytogenomic techniques:
FISH (Abbott, MetaSystems), mFISH/mBAND (MetaSystems). We used RT-PCR followed by
direct sequencing to detect fusion genes.

In nine out of 268 cases we identified rearrangement of the 11p13-15 region. We confirmed
t(5;11)(gq35;p15.5) with NUP98::NSD1 gene fusion in four of them (4/268; 1.5%). Sequence
analyses proved the NUP98-NSD1 transcript, arising from fusion of NUP98 exon 12 with
exon 6 in NSD1 gene, in all four patients (2M/2F; FAB M4/M5b; range, age 42, 54, 64 and
64 years). FLT3::ITD mutation was detected in all of them. Specific primers and a probe have
been designed to monitor minimal residual disease during intensive therapeutic treatment
of the patients.

Our study demonstrated the occurrence of t(5;11)(q35;p15.5) with NUP98::NSD1 gene
fusion also in adults over 60 years of age. With respect to the poor prognosis of the patients
with NUP98::NSD1 fusion gene, we suggest pre-screening of NUP98 gene rearrangement
using FISH in cytogenetically normal AML patients with confirmed FLT3::/TD mutation.

Supported by MH CZ -DRO (IHBT00023736, VFN64165).
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ESMO 2021
TIM-3 EXPRESSION AND MARKERS OF IMMUNE ESCAPE ON LEUKEMIA CELLS
Katefina Kuzelovd', Barbora Brodska', Petra Otevrelova!, Cyril Salek?

'0dd. proteomiky, Ustav hematologie a krevni transfuze, Praha, Cesko
2Klinicky uUsek, Ustav hematologie a krevni transfuze, Praha, Cesko

TIM-3 is a known marker of T-cell exhaustion but it is also commonly found on leukemia
blasts in acute myeloid leukemia (AML). TIM-3 positivity of AML blasts was associated with
higher relapse rate and worse overall survival. Although TIM-3 function in AML cells is far
from elucidated, TIM-3 was reported to mediate Galectin-9 secretion, and TIM-3/Galectin-9
release in the plasma might contribute to inhibition of T-cell effector function.

Transcript and surface protein levels of TIM-3 were analyzed in 53 samples of primary AML
cells obtained from leukapheresis at diagnosis. In parallel, we measured surface expression
of PD-L1 and the invariant peptide CLIP as a marker of lowered antigen presentation. TIM-3
transcript was also analyzed in an independent larger cohort obtained from Vizome/
BeatAML database.

The fraction of leukemia cells with surface TIM-3 expression correlated with TIM-3 transcript
levels (p less than 0.0001). TIM-3 amount on leukemia cells positively correlated with
surface PD-L1 expression (p = 0.0034) and CLIP (p = 0.0012). Consistently with previous
reports, high TIM-3 expression was associated with worse overall survival (p = 0.007). The
group of patients with very low levels of TIM-3/PD-L1/CLIP included in particular many
cases with nucleophosmin 1 (NPM1) mutation (14 of 16), which is a known favorable
prognostic factor in AML. Analysis of the independent cohort from Vizome/BeatAML
(N = 448) confirmed significantly lower levels of TIM-3 transcript in patients with NPM1
mutation compared to those with wild-type NPM1 (p = 0.013).

Our results show that the prognostic impact of TIM-3 expression on AML blasts might be
related to parallel activation of immune escape mechanisms, such as expression of the
inhibitory PD-L1 receptor or decreased antigen presentation.

The work was supported by the Czech Science Foundation (grant No. 19-04099S) and the
Ministry of Health, Czech Republic (project for conceptual development of the research
organization No 00023736).

BIOBANKA A JEJi VYZNAM V HEMATOONKOLOGII

Lucie Broskevi¢ovd', Eva Panacova', Nela Trlifajovad’, Roman Hajek'- 2

'Klinika hematoonkologie, Fakultni nemocnice Ostrava, Ostrava-Poruba, Cesko
2| ékaf'ska fakulta, Ostravska univerzita, Ostrava, Cesko

Uvod
Biobankovani znamend archivaci biologického materidlu pro vyzkumné Gcely. Biobanka
ve Fakultni nemocnici Ostrava funguje od roku 2012 a specializuje se na odbér vzorkd
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od pacientd s hematoonkologickymi diagnézami. Postupné se zapojila do velkého mnozstvi
projektl a grantl na narodni i mezinarodni Urovni.

Metody

Odebrany biologicky materidl se po podepsani informovaného souhlasu zpracovava dle
standardnich provoznich postupl, coz zajistuje vysokou kvalitu vzorkd. Krev se vyuziva
predevsim pro ziskani plazmy, séra a DNA. Z kostni dfené jsou dale separovany rdzné typy
bunék dle konkrétni diagnézy. VSechny vzorky jsou zamrazeny a skladovany v monitorovanych
podminkéach. V pfipadé konkrétnich projektu je také zajistovan odbér a transport cerstvych
vzorkd.

Vysledky

Ke konci roku 2020 bylo v Biobance archivovdno celkem 49 968 vzork( (Tabulka 1)
od 2 750 pacientd s hematoonkologickou diagnézou (Graf 1). Biobanka se také aktivné
zapojila do vice nez 25 projektd na narodni i mezinarodni Urovni. Vyznamn4 je spoluprace se
$panélskou laboratofi Vivia Biotech, kterd se zabyva personalizovanim lé¢by. Déle Ucast
v mezinarodnim projektu ,iMMunocell” iniciovaném $panélskym hematologickym centrem,
ktery je zaméfen na vyzkum progrese doutnajiciho mnohocetného myelomu. Biobanka
poskytla vzorky do nékolika AZV granty jako napfiklad ,Analyza klondini heterogenity CLL
pomoci sekvenovani nové generace genu pro B bunéény receptor” a funguje jako centralni
laboratof pro klinické studie Ceské myelomové skupiny. Ve FNO probiha Uzka spoluprace
s vyzkumnou skupinou Blood Cancer Research Group, do jejichz projektd bylo vydano vice
nez 4 000 vzorkd.

Zavér

Biobanka se za dobu fungovani stala nedilnou soucasti vyzkumné ¢&innosti kliniky
hematoonkologie, a to predevsim aktivnim zapojenim do vyzkumnych projektd formou
zajisténi odbéru, archivace a vydeje vzorkd.

Podporeno MZ CR - RVO - FNOs/2020

Typ vzorku Pocet alikvot0
Sérum 14 982

Plazma 23 677

Buriky 8 820

DNA 2 309

Likvor 118
Extramedularni lozisko 62

Celkem 49 968

Tabulka 1: Stav vzorkU v Biobance k 8. 12. 2020
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MDS 2021

TEN YEARS OF THE CZECH MDS REGISTRY: REAL LIFE DATA AND EXPERIENCES
Anna Jonadova', Petra Bélohlavkova?, Libor Cervinek?, Jaroslav Cerméak?, Jana Baranova®
"Hematologie, I. interni klinika VFN a I. LF UK, Praha 2, Cesko

2Hematologie, Fakultni Nemocnice Hradec Krdlové, Hradec Kralové, Cesko

SHematologie, Fakultni Nemocnice Brno, Masarykova Universita, Brno, Cesko

“Ustav Hematologie a Krevni Transfuze, Praha, Cesko

SInstitut biostatistiky a analyz Masarykova Universita Brno, Brno, Cesko

We present data from 10 years of the Czech MDS group’s registry (MYDYS). Data was
submitted by 9 university and 13 local centers. To date, 1,811 patients have been registered,
with a yearly increase of 150-200 patients. We focused on patients treated with azacitidine
and lenalidomide as the first groundbreaking options available when the register started.
Results

Due to incomplete data, we finally analysed 1610 patients. Median age was 70 (range
19-91), with 56.1% men, and maximum incidence between 70-74: 23/100,000. At analysis,
52% of patients were deceased. The main causes of death were progression (34.6%), AML
transformation (14.5%), comorbidity (39.1%), infection (17.7%). We used the WHO 2016
classification, with leading diagnoses of MDS-MLD (27.3%) and EB Il (24.3%). Complete
cytogenetic results for IPSS-R were available for 1368 patients (68% good and very good;
13.7% intermediate; 18.3% poor and very poor). Major treatments were transfusions (40%),
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erythropoietin (20%) and azacitidine (35.5%). Only 6% of patients were transplanted.
Median OS (in months) was highest in 5g- low risk patients (105.1), then MDS-RS (MLD and
SLD; 58.2), MDS-MLD (49.4), CMML (24.7), EB1(23.2), EB Il (15.6). Median OS was strongly
influenced by performance status. IPSS and IPSS-R OS will be presented. Median OS on
azacitidine treatment was 14.6 months. We also analysed OS dependency on cytogenetic
group, blast count and best response achieved with azacitidine and lenalidomide.
Conclusion

Our data reflects real life data from large registries worldwide. Our next goal is to implement
NGS data and include new treatment modalities.

MDS 2021

THE del(5q) SIZE IN MDS IS CORRELATED TO KARYOTYPE COMPLEXITY AND
FREQUENCY OF TP53 MUTATIONS

Zuzana Zemanova', Nikola éejgunovovét Jana Brezinovéa?, Karla Svobodova’',

Halka Lhotska', Tatiana Aghova', Denisa Vidlakova', Silvia Iz&kova', Libuse Lizcova’,

Sarka Ransdorfova?, Iveta Mendlikova?, Lenka Pavli§tova!, Monika Beli¢kova?, Jitka Vesela?,
Magda Siskova?, Radana Neuwirtovas3, Jaroslav Cermak?, Tomas Stopka®, Anna Jonasova®
'Centrum néadorové cytogenomiky, Ustav lékaiské biochemiea laboratorni diagnostiky,
Véeobecna fakultni nemocnice a 1. LF UK v Praze, Praha, Cesko

2(Jstav hematologie a krevni transfuze, Praha, Cesko

1. interni klinika - klinika hematologie, Praha, Cesko

The most common cytogenetic abnormality in MDS is del(5q) occurring either as a sole
aberration or as a part of complex karyotypes (CK). Isolated del(5q) is associated with
favorable outcome while MDS with CK relate to poor prognosis. It remains unclear whether
deletion size matters for different MDS phenotypes. The aim was to compare the extent of
del(5q) in MDS and to assess its relationship with TP53 mutation.

Extent of del(5q) was analyzed using mBAND (MetaSystems) and aCGH/SNP (lllumina,
Agilent). Sequence analysis of TP53 gene was performed using NGS on a 454 GS Junior
system (Roche) or MiSeq sequencing instruments (lllumina).

In the group of 175 cases with isolated del(5q), the most frequently deleted segment ranged
between 5q14-5g33.3, with the smallest deletion encompassing the 5q31.1-5g31.3 region
(18.527Mb). TP53 mutations were proved in 19.4% cases. In the group of 173 cases with
CK, deletion often involved entire long arm including telomeric region. Mutations of TP53
and/or LOH17p were detected in 49% of them. The CDRs were located at 5g31.1 (5.522Mb)
in cases with isolated del(5q) and between the bands 5q31.1-5g31.3 (18.527Mb) in cases
with CK.

Patients with isolated del(5q) had a smaller size of deleted segment. More extensive 5q
deletion was associated with higher karyotype complexity, increased frequency of TP53
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aberrations and worse prognosis. Accurate analysis of breakpoints and del(5q) size points
out to the correlation of deletion size with increasing genomic instability in MDS and
contributes to a better understanding of the MDS pathogenesis.

RVO-VFN64165, MHCR 00023736

SIGNIFICANCE OF CHROMOSOME 7 ABERRATIONS IN HEMATOLOGICAL
DISEASES OF THE MYELOID LINEAGE

Martina Onderkovd', Marie Valerianova', Zuzana Zemanova?, Karla Svobodova?,

Silvia Izakova?, Anna Jonasova?®, Tomas Stopka®, Cyril Salek', Jaroslav Cermak’,

Sarka Ransdorfova’

'Institute of Hematology and Blood Transfusion, Prague, Cesko

2Center of Oncocytogenomics, Institute of Medical Biochemistry and Laboratory Diagnostics,
General University Hospital and First Faculty of Medicine, Charles University, Prague, Cesko
3Medical Department, General University Hospital and First Faculty of Medicine, Charles
University, Prague, Cesko

Introduction: Aberrations involving chromosome 7, complete loss or partial deletion of the
long arm 7q are recurrent chromosomal abnormalities in patients with myeloid diseases.
Study of the breakpoints and deleted regions on chromosome 7 in bone marrow cells of
patients with myelodysplastic syndromes (MDS) and acute myeloid leukemia (AML) is
a fundamental step in identifying genes involved in the tumor transformation. Therefore,
cytogenetic and molecular genetic methods are used to study the breakpoints of the most
common deletions and to reveal candidate tumor suppressor genes located in the deleted
regions.

The aim of study was 1) to perform detailed analysis of chromosome 7 breakpoints and
aberrations 2) to compare the frequency of deletion on the short and long arms and (3) to
assess the importance of different breakpoints for the prognosis of patients. In addition, we
focused on the analysis of alterations of the tumor suppressor gene EZH2 (7q36.1) and the
transcription factor gene IKZF1 (7p12.2) and their possible effect on the patient’s prognosis.

Material and methods: For molecular cytogenetic analysis of chromosome 7 we use
76 diagnostic bone-marrow samples of adults with confirmed AML/MDS. Karyotypes were
analyzed using conventional G-banding analysis and completed by molecular cytogenetic
techniques: FISH (Abbott, MetaSystems, Kreatech), mFISH/mBAND (MetaSystems) and
array CGH/SNP (Agilent, lllumina).

Results: A total of 76 cases of de novo MDS and AML with aberration of chromosome 7
were analyzed between January 2017 and December 2020. Monosomy 7 as a sole

chromosomal abnormality was found in 12% patients. Isolated deletion 7q was proved in
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one case only (2%). In 66 cases, chromosome 7 aberrations were detected in combination
with other changes (23%) or as a part of complex karyotype (63%). The region 7p11-p12 in
where the IKZF1 gene is localized was the most frequently altered part of the short arms
(7p). Rearrangement of 7p were always associated with other chromosomal alterations. The
IKZF1 gene was deleted in 24% patients. The most frequently altered regions on the long
arm (7q) were identified in bands 7922, 7q31 and 7q33-7g36. In 51 % cases, deletion of
EZH2 gene was found. The structural aberrations of both short and long arm 7p/7q were
detected in patients (25%). Analysis of the prognostic effect of chromosome 7 alteration on
overall survival did not reveal significant differences. A worse survival trend was observed
in patients with a 7p/7q deletion compared to patients with a 7q deletion within complex
changes.

Conclusion: In our cohort we confirmed a large heterogeneity of the breakpoints on
chromosome 7. The identification of candidate tumor suppressor genes will be a subject of
our continuing study. Early detection of chromosome 7 aberrations can contribute to more
accurate diagnosis, to precise prognostication and treatment decision. Identification of the
genes localized in the breakpoints and deleted regions will bring a new insight into the
leukemogenic process in patients with chromosome 7 alterations.

Supported by MH CZ-DRO (IHBT, 00023736), RVO-VFN64165.

ASH 2021

CIRCULAR RNAs IN MYELODYSPLASTIC SYNDROMES AND IMPACT OF SF3B1
MUTATIONS ON THEIR EXPRESSION

Andrea Hrustincova', Michaela Dostalova Merkerova', David Kundrat', Zdenék Krejcik’,
Iva Trsova', Katarina Szikszai', Monika Kaisrlikova', Jitka Veseld', Jifi Kléma?,

Jaroslav Cermak’, Monika Beli¢kova'

"UHKT, Praha, Cesko

2GVUT, Praha, Cesko

Myelodysplastic syndromes (MDS) are a heterogeneous group of diseases with a high risk
of transformation to acute myeloid leukemia (AML). One of the processes implicated in MDS
pathogenesis is RNA splicing. Its alterations are caused by somatic mutations in splicing
factor genes. Mutations in SF3B7 (Splicing Factor 3b Subunit 1) gene are the most frequently
found mutations in MDS. Circular RNAs (circRNAs) are covalently closed RNAs that are
produced by back-splicing process. CircRNAs can regulate multiple biological processes
through various molecular mechanisms, such as microRNA sponging. Their deregulation is
frequently found in cancer. It is likely that they also contribute to the development of MDS,
however, their role in MDS has not been researched yet. Therefore, our aim was to explore
circRNA levels in MDS and analyze their association with patient prognosis. We further
hypothesized that mutations in splicing factor genes can affect production of circRNAs and
thus, we examined circRNA levels with respect to the mutational status.
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We explored transcriptome of 78 MDS patients, 7 AML patients, and 13 healthy donors
using lllumina RNA-seq of total RNA isolated from CD34+ bone marrow cells. To associate
circRNA levels with mutational status, lllumina TruSight Myeloid Sequencing Panel Kit
examining 54 genes was applied.

Of 8,620 circRNAs identified by RNA-seq, 204 circRNAs were deregulated in MDS (e.g.,
MENTRNL, EBF1, and PPM1L-derived circRNAs) and 246 circRNAs were altered between
lower- and higher-risk patients (e.g., CHST15, TMTC2, and PDE3B-derived circRNAs). Most
of the progression-related circRNAs (n = 234) showed elevated levels in higher-risk patients,
suggesting that that the back-splicing process might be stimulated during the disease
progression. In MDS patients with SF3B7T mutations, other 40 circRNAs were deregulated
(e.g., ZNF91, ZEB1, and ZNF124-derived circRNAs). This circRNA profile was substantially
different from the profiles associated with the rest of recurrently mutated splicing factor
genes (SRSF2, U2AF1, and ZRSR2). To study alterations in forward- and back-splicing in
SF3B1-mutated patients, we examined transcriptional differences on the levels of whole
genes, transcript variants, and circRNAs and searched for specificities in transcription within
individual gene loci. A set of circRNAs whose levels differed specifically without affecting
expression of corresponding forward-spliced mRNAs included several oncology/
hematopoiesis-relevant genes (e.g., ATM, CBL, ERCC5, ETV6, FLT3, and MAPK6). Gene loci
with changed expression of both, alternative mRNA transcripts and circRNAs, but stable
transcription on whole gene level included for example CDK14, KDM1A, and ZEB1. Because
ZEB1 (Zinc Finger E-Box Binding Homeobox 1) serves as an essential hematopoietic
transcription factor, we focused on ZEB7-derived circRNAs (hsa_circ_0000228 and hsa_
circ_0003793) in more detail. We demonstrated that upregulation of these circRNAs is
SF3B1-specific and not related to any other clinical or molecular characteristics. Finally,
using RNA-seq data from CRISPR/Cas9 edited K562 cells (Liberante FG, et al., Sci Rep.
2019; 9:2678), we confirmed that SF3B71 K700E mutation leads to strong upregulation of
ZEB1 circRNAs.

To conclude, this is an early report showing for the first time that the levels of specific
circRNAs are altered in MDS. We demonstrated that particular circRNAs may have potential
to become markers that would contribute to more accurate prognosis of MDS patients.
Further, we identified circRNAs with deregulated levels specifically in MDS patients with
SF3B1 mutation, suggesting that this mutation affects circRNA production.

Supported by GA CR (N20-19162S) and MH CZ-DRO (UHKT, 00023736).
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ANALYSIS OF 5-AZACYTIDINE RESISTANCE MODELS REVEALS A SET OF
TARGETABLE PATHWAYS

Lubomir Minarik" 2, Kristyna Pimkovéa?, Juraj Kokavec?, Frederic Vellieux?, Vojtéch Kulvait?,
Lenka Daumova?, Nina Dusilkova? "3, Anna JonaSova', Karin Savvulidi Vargovas,

Petra Kralova Viziova?*, Zuzana Zemanova*

11, Internf klinika VFN a 1. LF UK, Praha, Cesko

2BIOCEV 1. LF UK, Vestec, Cesko

3Ustav patofyziologie 1. LF UK, Praha, Cesko

“Czech Centre for Phenogenomics, IMG, Vestec, Cesko

The mechanisms by which myelodysplastic syndrome (MDS) cells resist the effects of
hypomethylating agents (HMA) are currently the subject of intensive research. A better
understanding of how MDS cells bypass a progressive decrease in efficacy of HMA and
progress to acute myeloid leukemia (AML) requires the development of new cellular models.
We utilized MDS/AML cell lines and developed model of 5-azacytidine (AZA) resistance
whose stability was validated by a transplantation approach into immunocompromised CDX
mice. AZA-R evolution was monitored using whole exome sequencing (WES), cytogenetics,
and RNAseq. By integrated analysis of expression and mutations, we observed deregulated
phosphatidylinositol 3 kinase (PI3K)/AKT signaling, RAF/MEK/ERK signaling, SRC signaling,
and nuclear processes involving HDAC and BRD4. We further showed that these pathways
can be modulated by specific inhibitors that significantly block the proliferation of AZA-R
cells but are unable to increase their sensitivity to AZA. Our data reveal a set of molecular
mechanisms of the AZA-R phenotype, which can be used for broadening therapeutic options
at progressing states during AZA therapy.

=3

VENETOCLAX EFFICACY IN HIGH-RISK MDS AND AML PATIENTS
L'ubomir Minafik" 2, Anna Jonasova'

1. Interni klinika VFN a 1. LF UK, Praha 2, Cesko

2BIOCEV 1. LF UK, Vestec, Cesko

The prognosis of older patients diagnosed with high-risk myelodysplastic syndrome
(HR-MDS) or acute myeloid leukemia (AML) ineligible of intensive treatment who are
progressing on hypomethylating therapy (HMA) remains dismal. Recently two international,
randomized, placebo-controlled clinical trials VIALE-A' and VIALE-B2 compared administration
of azacitidine (AZA) or low-dose cytarabine (LD-AraC) alone or in combination with BCL-2
inhibitor venetoclax (VTX) in patients diagnosed with de novo AML. Results were promising
with significant prolongation of median overall survival (OS) and achieving early remissions
in combination cohort groups. Recently was published also trials involving 78 HMA-naive
high-risk MDS patients® and a similar trial of 44 patients*.
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We herein present case reports of patients treated either with combination of AZA-VTX or
LD-AraC-VTX. Our cohort consists of 11 patients (males, N=4, females, N=7) diagnosed
with MDS-AML (N=8) and de novo AML (N=3) at the time of VTX administration. Median age
of 74 years. Average cytogenetic risk was 1.6 according to IPSS-R. Median dose of VTX was
120mg/day and was administered for 14-28 days during azacitidine 5-2-2 regimen (75mg/
sgm) or standard LD-AraC regimen (10mg/sgm). We observed ORR of 73% (achieving at
least hematologic improvement (HI)/PR/CR) with median OS on therapy with VTX combined
with AZA or LD-AraC of 7 months.

" DiNardo et al. Azacitidine and Venetoclax in Previusly Untreated Acute Myeloid Leukemia. NEJM. 2020 Aug
13,383(7):617-629.

2 Wei AH et al. Venetoclax plus LDAC for newly diagnosed AML ineligible for intensive chemotherapy: a phase 3
randomized placebo-controlled trial. Blood. 2020 Jun 11,135(24):2137-2145.

3Garcia JS et al. Safety, Efficacy, and Patient-Reported Outcomes of Venetoclax 785 in Combination with Azacitidine
for the Treatment of Patients with Higher-Risk Myelodysplastic Syndrome: A Phase 1b Study. Blood. 2020; 136
(Supplement 1):55-57.

4 Zeidan AM et al. A Phase 1b Study Evaluating the Safety and Efficacy of Venetoclax in Combination with Azacitidine
for the Treatment of Relapsed/Refractory Myelodysplastic Syndrome. Blood. 2020

MDS 2021
MUTATIONS IN RUNX1 GENE CONTRIBUTE TO THE PROGRESSION OF
LOWER-RISK MDS PATIENTS BY DISRUPTING CELLULAR PROTECTION AGAINST
MALIGNANT TRANSFORMATION
Monika Kaisrlikova'-?, Jitka Veseld'!, Martin Vostry', Hana Votavova', David Kundrat',
Michaela Dostalova Merkerova', Marie Lauermannova3,

Jacqueline Soukupova Maaloufova?, Zuzana Zemanova*, Anna Jonasova®,

Jaroslav Cermak®, Monika Beli¢kova'

'Department of Genomics, Institute of Hematology and Blood Transfusion, Prague, Cesko

2First Faculty of Medicine, Charles University, Prague, Cesko

sOutpatient Department, Institute of Hematology and Blood Transfusion, Prague, Cesko

“Center of Oncocytogenetics, Institute of Medical Biochemistry And Laboratory Diagnostics
of the General University Hospital and of the First Faculty od Medicine of Charles University,
Prague, Cesko

*First Department of Medicine, First Faculty of Medicine, Charles University and General
University Hospital, Prague, Cesko

SLaboratory of Anemias, Institute of Hematology and Blood Transfusion, Prague, Cesko

BACKGROUND AND AIMS: Despite the risk category, part of lower-risk MDS patients
(LR-MDS) progresses rapidly. The identification of these patients and early intervention may
improve their outcomes. Thus, this study aimed to determine molecular markers of rapid
progression. Subsequently, we analyzed changes at the transcriptome level to reveal the
mechanisms underlying the malignization.
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METHODS: 214 LR-MDS DNA samples from the time of diagnosis were sequenced using
TruSight Myeloid Sequencing Panel (lllumina), 19% progressed within 5 years. RNA from
CD34+ cells (8 LR-MDS with and 29 without RUNX1 mutation, 20 higher-risk MDS) was
sequenced using NEBNext-Ultra-lI-Directional-RNA-Library-Prep-Kit (New England Biolabs).
Differentially expressed genes were analyzed by String 11.0 and GSEA.

RESULTS: Pathogenic mutations were identified in 137 (64%) patients and the presence of
mutations significantly affected PFS (p=0.0016). Out of all mutated genes, RUNXT was the
most significant variable. Its presence shortened the median of PFS from 65 to 25 months
(p<0.0001). Integration of RUNXT mutational status into IPSS-R distinctly separated RUNX1
patients from others. RNA-Seq revealed downregulated expression of DNA damage
response, chromatin silencing and cellular senescence pathways in RUNX1 LR-MDS patients.
Moreover, clustering of all MDS patients showed that gene expression profiles of RUNX1
LR-MDS resemble higher-risk MDS more than other LR-MDS.

CONCLUSIONS: In conclusion, sequencing of LR-MDS patients at the time of diagnosis
could unveil patients at risk of progression and refine patient care. Mutations in RUNX1 gene
possibly contribute to the rapid progression by deregulation of pathways protecting cells
against malignant transformation.

Funding: AZV NV18-03-0022, MH CZ-DRO (UHKT,00023736) and (VFN, 64165).

CITLIVOST IMATINIB-REZISTENTNICH KLONU BLASTICKEHO ZVRATU CML

K BH3-MIMETIKUM JE DANA ZMENOU EXPRESE PRO- A ANTIAPOPTOTICKYCH
PROTEINU

Adam Lazni¢ka' 2, Nikola Cutik' 3, Vaclava Polivkova', Jitka Koblihova', Pavel Burda' 3,
Alexandra Dolnikova?, Cyril Sélek', Hana Klamova', Dana Srbova', Pavel Klener3 4,
Katerina Machové Polakova' 3

'Ustav hematologie a krevni transfuze, Praha, Cesko

22 |ékar'ska fakulta, Univerzita Karlova, Praha, Cesko

3Ustav patologické fyziologie, 1. Iékarska fakulta, Univerzita Karlova, Praha, Cesko

41. interni klinika - klinika hematologie 1. lIékarl'ské fakulty a VSeobecné fakultni nemocnice,
Praha, Cesko

Blasticky zvrat chronické myeloidni leukemie (BC-CML) je vzhledem k vysoké prevalenci
mutaci kindzové domény BCR-ABL1 a/nebo jinych onkogent terapeuticky tézce ovlivnitelny
a pfi selhani 1é¢by tyrosin-kindzovymi inhibitory je prognéza pacientd nepfizniva.

BH3-mimetika jsou inhibitory antiapoptotickych molekul, které nalézaji své misto v 1é¢bé

hematologickych malignit. Studium jejich pUsobeni na CML buriky myeloidniho &i lymfoidniho
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blastického zvratu ma své opodstatnéni, jelikoz BH3-mimetika se jevi U¢innd u akutni
myeloidni a lymfoblastické leukémie.

Cilem préace je testovat citlivost imatinib-rezistentnich klond k BH3-mimetikdm a vysvétlit
biologické pozadi U¢inku analyzou exprese pro-/anti-apoptotickych molekul.

étyFi imatinib-rezistentni klony linie KCL-22 (s mutacemi BCR-ABL1-T315I, BCR-ABL1-Y253H,
BCR-ABL1-E255K a KRAS-G12D; Curik et al. 2021) a primarni bunky pacientd s BC-CML
byly 48 resp. 168 hod kultivovany s BH3-mimetiky (inhibitor BCL-2 venetoclax, MCL-1
$63845 a BCL-XL A1155463). Nasledné byla méfena viabilita, apoptéza a proliferace.
Exprese pro-/anti-apoptotickych protein0 pred/po vystaveni BH3-mimetikdm byla
analyzovana pomoci WesternBlotu a koimunoprecipitace.

Klony vykazovaly rezistenci k inhibitoru BCL-XL. K venetoclaxu byly citlivé klony
BCR-ABL1-T315] a BCR-ABL1-E255K. Inhibitor MCL-1 inhiboval proliferaci vS§ech klond
(s vyjimkou BCR-ABL1-Y253H) i matefské linie KCL-22. Pomoci koimunprecipitace byla
U neovlivnéné matefské linie KCL-22 zji§téna vazba BIM s MCL-1 (antiapoptoticky komplex).
Po oSetfeni bunék anti-MCL-1 doslo k vyvazani BIM, coz korelovalo s citlivosti bunék. Analyza
proteinové exprese ukazala, Ze v8echny klony maji vysokou expresi BCL-XL vstupné, pficemz
v prostfedis BH3-mimetiky je vétSina schopnaindukovat expresiMCL-1. KlonBCR-ABL1-T315I
vyuzivd k prekonani inhibi¢niho vlivu BH3-mimetik jiny molekularni mechanismus, ktery
studujeme.

S obdobnym designem byly vystaveny pUsobeni BH3-mimetik primarni buriky 4 pacientd
s myeloidnim ¢&i lymfoidnim BC-CML. VSechny vzorky vykazovaly vysokou citlivost
k anti-MCL-1, ¢aste¢né k anti-BCL-XL a liSily se v citlivosti k venetoclaxu.

Funkéni analyzy vyuzivajici koimunoprecipitaci pro objasnéni Uc¢innosti/nedcinnosti
testovanych latek na BC-CML klony s odliSnym mechanismem rezistence v0¢&i imatinibu
pokracuiji.

Za institucionalni podpory MZCR ¢&. 00023736
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HALF: A PROSPECTIVE MULTI-CENTRE PHASE Il CLINICAL TRIAL EVALUATING
THE EFFICACY AND SAFETY OF TYROSINE KINASE INHIBITORS’
DISCONTINUATION AFTER TWO-STEP DOSE REDUCTION IN PATIENTS WITH
CHRONIC MYELOID LEUKEMIA IN DEEP MOLECULAR REMISSION
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90ddéleni klinické biochemie, Fakultni nemocnice Brno, Brno, Cesko

10Stredoevropsky technologicky institut - Masarykova univerzita, Brno, Cesko

Background.

Treatment-free remission (TFR) has become a new treatment goal for chronic myeloid
leukemia (CML) patients. However, usually abrupt tyrosine kinase inhibitors (TKIs) therapy
discontinuation has been successful only in about half of eligible patients and it can cause
burdening TKI withdrawal syndrome (TWS) in about 30% of them. Moreover, any robust
clinical or biological factor predictive for successful TFR has not been identified yet. On top
of that, sustainable deep molecular response (DMR) as the main prerequisite for TKI
discontinuation attempt is achieved only in 20-40% of patients. The majority of CML
patients, therefore, need to be treated with the effective and well-tolerated drug for a long
time or even life-long.

Study design and methods.

With the recognition of all these aspects, we designed a nationwide prospective
investigator-initiated phase Il clinical trial HALF (ClinicalTrials.gov NCT04147533) in order to
evaluate efficacy and safety of TKI discontinuation after previous two-step dose reduction
in patients with CML in DMR (Fig. 1). Step-wise TKI dose reduction, i.e. half of the standard
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during the first 6 months after study entry, and the same dose given alternatively (every
other day) during the next 6 months, was derived from pharmacokinetics and experimental
data as well as from clinical trials’ results. We assume that the step-wise and eventually
meaningful TKI dose reduction enables a higher rate of patients achieving successful TFR
with less pronounce TWS, or even would represent a more reasonable and safer alternative
to the complete and sudden TKI interruption. This unique nationwide academic project has
been facilitated by hematological patients care centralization in the Czech Republic.

A primary study objective is to evaluate the proportion of patients in major molecular
response (MMR) at 6 and 12 months and in TFR at 18, 24, and 36 months after the study
enrollment, respectively, and molecular recurrence-free survival at all mentioned time
points as well. Main secondary and exploratory objectives are: to evaluate the proportion of
patients loosing MMR and in whom MMR and MR4.0 would be re-achieved after TKI
re-introduction, time to MMR and MR4.0 re-achievement, FFS, PFS, OS, TWS, and QoL
assessment, predictive factors for successful TFR identification, quantification of BCR-ABL1
using digital droplet PCR at both the DNA and mRNA levels, immunological profiling,
BCR-ABL1 kinetics mathematical modeling, assessment of TKI pharmacokinetics, clonal
hematopoiesis and pharmaco-economics.

Results.

The study was launched in December 2019; however, due to the COVID-19 outbreak,
patients’ recruitment started on June 16, 2020. Here, characteristics of the first 74 patients
included in the study until April 2021 are presented. There were 37 males and 37 females,
with median age at the time of diagnosis of 53 years (range, 23-74) and at the time of the
study entry of 67 years (range, 35-86). A median time of CML disease, TKI treatment, and
DMR duration before the study initiation was as follows: 9.9 years (range, 4.4-22.5),
9.8 years (range, 4.2-20.2), and 7.3 years (range, 3.2-18.3), respectively. The ELTS score
was low, intermediate, high and unknown in 62.2%, 21.6%, 13.5%, and 2.7% of patients,
respectively. At the time of study entry, 58 patients (79.5%) were treated with imatinib,
10 (13.7%) with nilotinib, and 5 (6.8%) with dasatinib, respectively, whereas in 63 patients
(86.3%) it was in the first line of therapy. With almost half of patients (48.6%), the TKI dose
was already reduced at the time of study entry. With 10 (13.5%) patients, interferon-a
treatment preceded TKI administration. At the time of this abstract preparation, on July 26,
2021, altogether 102 patients (from planned 150) have been enrolled in the study; 48 of
them (47.1%) have already moved to the second de-escalation phase and 9 (8.8%) patients
to the TFR phase. There were 2 cases of confirmed MMR loss (both in month 8 after the
study entry) and no patient experienced symptoms resembling TWS.

Conclusions.

Despite the COVID-19 pandemic, the HALF study was successfully launched and initiated in
the majority of centers, with 102 already included patients and continuing intensive
enrolment. Based on our very preliminary results, the step-wise dose reduction seems to be
an effective and safe approach. More included patients, longer follow-up and further
analyses are needed in order to reach all set up objectives.
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BK POLYOMAVIRUS-ASSOCIATED HAEMORRHAGIC CYSTITIS AFTER
ALLOGENEIC HSCT: PRETRANSPLANT SEROTYPE-SPECIFIC ANTIBODIES AND T
CELL-MEDIATED IMMUNITY HAVE A PROGNOSTIC VALUE IN IDENTIFYING
PATIENTS AT RISK

Markéta St'astna-Markova', Eva Hamgikova', Petr Hainz!, Petr Huba&ek?, Marie Kroutilova',
Jitka KryStofova', Viera Ludvikova', Jan Musil’, Pavla Pecherkova', Martina Salakova' 34,
Vojtéch Sroller’ %4, Jan Vydra', Sarka Néme&kova'
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“BIOCEV, Vestec, Cesko

BK polyomavirus (BKPyV) persists in renal and urothelial cells with asymptomatic urinary
shedding in healthy individuals. However, in immunocompromised patients after the
hematopoietic stem cell transplantation (HSCT), BKPyV can replicate with high-rate and
cause haemorrhagic cystitis (HC), i.e., inflammation of the urinary bladder.

In our study, we tested whether the status of patient anti-BKPyV immunity prior to HSCT
could predict the BKPyV tendency to reactivate.

We have found that a measurement of patient pretransplant anti-BKPyV 1 and 4 IgG levels
in combination with assessment of clinical risk markers can be used for evaluation of the HC
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risk. Patients with medium anti-BKPyV IgG positive values and positive clinical risk markers
had a very significantly increased HC risk in comparison to the reference group of patients
with non-reactive anti-BKPyV IgG levels and low clinical risk markers. Predictive value of
pretransplant antibodies was confirmed when the serotype-specific IgG correlated with the
genotype of excreted virus after HSCT.

Positive predictive value has also been found for pretransplant T cell immunity to BKPyV
antigen VP1. Magnitude of IFN-y T cell response inversely correlated with posttransplant
DNAuria and with HC. This suggests that specific T cells controlling BKPyV latency before
HSCT may also influence BKPyV reactivation after HSCT.

Overall, our study has shown that prediction using a combination of clinical and immunological
pretransplant risk factors can help with early identification of HSCT recipients at high risk of
BKPyV disease.

ISTH 2021
THROMBOTIC MICROANGIOPATHY IN TWO PATIENT WITH COVID 19 DISEASE
Pavla Bradacova', Ludék Slavik?, Jana Ullrychova', Jana Ulehlov&?, Jana Prochazkova?,
Antonin Husi?

'0ddéleni klinické hematologie, Masarykova nemocnice, Krajské zdravotni a.s., Usti nad
Labem, Cesko

2Hemato-onkologicka klinika, Fakultni nemocnice Olomouc, Lékarska fakulta Univerzity
Palackého, Olomouc, Cesko

Background: The new, pandemic disease of Severe Acute Respiratory Syndrome
Coronairus 2 (SARS-CoV-2) causes a variety of symptoms in infected individuals, from very
mild flu-like symptoms to fatal severe pneumonia and organ failure.

However, it is very interesting that we are seeing an increase in thrombotic microagiopathies
(TMA) in connection with the disease caused by the new coronavirus (Covid 19). The
probable mechanism of action is the penetration of Coronavir into the lungs, where it
penetrates through the ACE-2 receptor into alveolar pneumocytes and simultaneously into
the surrounding endothelial cells. The response activates innate immunity mediated by
macrophages and neutrophils. The persistent action of coronavir activates the complement
system, including activation of coagulation. This is accompanied by the production of
antibodies against ADAMTS13, which leads to a reduction in ADAMTS13 activity and the
development of tormbotic microangiopathy expressed by the formation of microthrombo-
tizations in blood vessels, tissues and organ failure.

Aims: Description of two case reports of hospitalized patients in the intensive care unit
(ICU) with Covid 19 and subsequently developed thrombotic microangiopathy.

Methods: The following examinations were performed in two patients with Covid 19 TMA:
blood count, platelet count (PLT), schistocyte count, lactate dehydrogenase, urea, creatinine,
ADAMTS13 activity, and ADAMTS13 inhibitor.
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Results: Case report 1 - male 68 years old, Covid 19 positive, on the 5 day TMA is developed,
PLT is 49 x 109/, schistocytes 68/1000 erythrocytes, ADAMTS13 acctivity 43%, inhibitor
12 IU/ml. After exchange plasmapheresis patient’s condition improves.

Case report 2 - male 64 years old, Covid 19 positive, on the 8 day TMA is developed, PLT is
16 x 109/I, schistocytes 64/1000 erythrocytes, ADAMTS13 acctivity 29%, inhibitor 68 1U/
ml. After exchange plasmapheresis patient’s laboratory finding improves, but condition is
very serious and patient die.

Conclusions: Covid 19 infection can damage the endothelium, activate coagulation and
complement, and subsequently develop thrombotic microangiopathy. Covid 19 brings
a wide range of overlapping signs and symptoms, making it difficult to diagnose severe
TMA. For this reason, treatment is often started late and some patients die.

Supported by grant: LF-2021-001 a MH CZ - DRO (FNOI, 00098892)
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NON-CRITERIA ANTIPHOSPHOLIPID ANTIBODIES ANTI-PT/PS, ANTI-ANEXIN V:
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Background: Antiphospholipid syndrome (APS) is a hypercoagulable state accompanied by
the occurrence of antiphospholipid antibodies (APA), which non-specifically affect the
process of hemostasis. Clinically, APS is manifested by arterial or venous thrombosis and
reproductive loss. The classification of APS is very precisely defined, and therefore at least
one clinical and at least one laboratory criteria must be met for a definitive diagnosis of APS.
Laboratory criteria include positivity of at least one anti-cardiolipin, anti-B2-glycoprotein-I
and lupus anticoagulant antibodies.

Aims: Determination of the frequency of anti-phosphatidylserine / prothrombin (aPS / PT)
and anti-Annexin V antibodies as new laboratory markers of APS in patients with suspected
suspicion of APS.

Methods: Determination of aPS / PT, anti-Annexin V was performed by ELISA using QUANTA
Lite aPS / PT IgM and QUANTA Lite aPS / PT IgG and anti-Annexin V IgG / IgM kits.

Results: In a total of 395 patients, APA positivity was found in 67 (17%) patients. In terms
of the severity of the clinical manifestation of APS, it is important to assess the severity of

the combination of single antibody combinations, where single positivity was found in
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47 (11.9%) patients, double positivity in 17 (4.3%), triple positivity in 3 (0.8%). There were
328 (83%) seronegative patients (SN-APS), of which 161 (49.5%) were patients who met
the clinical criteria for APS. In the group of SN-APS patients with clinical manifestations of
APS, non-criteria positivity of anti-Annexin V antibodies was found in 7 (4.3%), aPS / PT
positivity in 17 (10.5%), clinically significant aPS / PT level was found in 5 (3.1%) patients.

Conclusions: In our cohort, we detected 17% (67) of patients according to current APS
laboratory criteria. Using the detection of anti PS / PT and anti-annexin V, the proportion
increased by another 24 patients in the group of seronegative patients with fulfilled clinical
criteria of APS. For this reason, we consider it beneficial to extend the diagnosis of APS with
other non-criteria antiphospholipid antibodies aPS / PT and anti-Annexin V. The question
remains whether to investigate the whole group or only specifically.

Supported by: IGA-KZ-2020-1-1
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Background. Age-related macular degeneration (AMD) is a progressive chronic disease
resulting in visual impairment or even blindness with limited therapeutic options [1].
Hyperlipidemia is a significant risk factor for AMD development [2], therefore we investigated
long-term effects of rheohaemapheresis on the lipid related parameters including PCSK9 in
the dry form of age-related macular degeneration.

Methods. This study evaluates 31 patients with age-related macular degeneration (AMD),
treated with rheohaemapheresis. Average age was 69.1 + 4.9 years. Each treated patient
received a series of 8 procedures in 10 weeks, and after 2-year period another 2 procedures
within 1 week [3]. The patients were then followed up every 6 months, the follow-up period
was 7 years. We measured the drusenoid pigment epithelium detachment (DPED),
best-corrected visual acuity (BCVA), electroretinography (ERG), lipid, inflammatory,
endothelial dysfunction and rheologically important parameters.
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Results. Rheohaemapheresis treatment in AMD patients was associated with significant
decrease of total cholesterol, LDL-C, HDL-C, apoprotein B and lipoprotein (a) levels, serum
PCSK9, as well as biomarkers of inflammation, endothelial dysfunction (CD40L, MCP-1) and
rheologically important parameters. The patients were further divided into 2 groups based
on the ophthalmological examination results. Successfully treated patients (n=10, with at
least a 5-year follow-up) had significantly lower baseline LDL-C and ApoB (P<0.05) and their
serum PCSKO significantly decreased after rheohaemapheresis (P<0.001) in comparison to
the patients with treatment failure (n=4).

Conclusion. We proved a positive and long-lasting effect of rheohaemapheresis therapy on
the dry form of AMD. BCVA improvement was accompanied by lowering of LDL-C and PCSK9
and improving endothelial dysfunction. We suggest that rheohaemapheresis and other
novel anti-PCSK9 therapies are used synergistically to reduce severity and slow down or
even induce regression of AMD.

This study has been funded with an unrestricted grant by Ministry of Health of the Czech
Republic, grant no. 17-29241A. All rights reserved.

Hematologie 2022 post-asH 147



SCHEMA PROGRAMU OBSAH

NEJCASTEJSI HEMATOLOGICKA ONEMOCNENI V DETSKEM VEKU
Petr Smisek
FN Motol, Klinika détské hematologie a onkologie, Praha

| kdyZz vétSina onemocnéni krvetvorby dospélych i détskych pacientU je obdobnd, Ize mezi
détskou hematologii a hematologii dospélych najit urcité odliSnosti. Existuji rozdily v incidenci
nékterych nemoci, v jejich pribéhu a v nékterych pripadech i ve vysledcich |é¢by.

V détském véku je nutné vzdy myslet na moznost vrozenych onemocnéni. Zachyt téchto
mnohdy vzacnych chorob je u déti pfirozené vyssi nez u dospélych pacientd. K nejcastéji
diagnostikovanym patfi sférocytéza a dalsi vrozené hemolytické anémie, vrozené poruchy
krevni sradzlivosti (hemofilie, von Willebrandova nemoc), ze vzacnéjSich pak Diamond-
-Blackfanova anémie, Fanconiho anémie, tézk& vrozena neutropénie, amegakaryocytarni
trombocytopénie nebo hemofagocytujici lymfohistiocytoza.

)4 A4 ’ Z autoimunitnich nemoci se v détském véku setkdvdme zejména s imunitni trombocytopénii
O S ET ROVATE LS KY P ROG RA M (ITP) a autoimunitni hemolytickou anémii (AIHA). ITP mé u vétSiny déti na rozdil od dospélych
pacientd akutni pribéh s rychlou normalizaci poctu trombocytd, pouze 15% pfipadd probiha
(Abstrakty 8'01 - S'OS) chronicky. Také AIHA ma v détstvi prObéh odliSny - jen malé procento pfipad0 probiha
chronicky a vyzaduje déledobou terapii. Typickd pro détsky vék je paroxysmalni chladova
hemoglobinurie = AIHA s bifazickymi hemolysiny, typicky se manifestujici v pfedSkolnim

véku, Casto v souvislosti s infekci.

NejcastéjSim nadorovym onemocnénim déti je akutni lymfoblastickd leukémie (ALL).
Zatimco u dospélych pacientd ALL tvoii jen asi 20% ze vSech akutnich leukémii, v détském
véku predstavuje 80% vSech hematologickych malignit. Akutni myeloidni leukémie (AML) se
u déti vyskytuje pfiblizné v 15% pripadl. V 1é¢bé détskych hemoblast6z doslo v poslednich
desetiletich k vyznamnému pokroku a k jasnému zlepSeni vysledkd. V soucasné dobé se
Uspésnost vyléceni ALL pohybuje kolem 90%, déti s AML vylécime pfiblizné 80%.

Myelodysplasticky syndrom, chronickd myeloidni leukémie i Ph-negativni myeloproliferativni
nemoci se v détském véku vyskytuji vyjime&n&. Roéné jsou v CR diagnostikovany pouze
jednotlivé pfipady uvedenych diagnéz. Chronickd lymfoblastickd leukémie, leukémie
z vlasatych bunék a mnohocetny myelom se v détském véku nevyskytuji vibec.

148 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022 Hematologie 2022 post-Ash 149



SCHEMA PROGRAMU OBSAH

SPECIFIKA PRACE NA DETSKEM A DOSPELEM HEMATOONKOLOGICKEM
PRACOVISTI Z POHLEDU SESTRY
Zdena Hajduchova

UHKT, Praha

Podle vlastnich dlouholetych zkuSenosti prace sestry na détském i dospélém hemato-
-onkologickém oddéleni si dovolim porovnat specifika prace u déti a specifika prace u do-
spélych pacientd.

PFi poskytovani zakladni oSetfovatelské péce se na détském oddéleni velkou mérou podili
doprovody hospitalizovanych détskych pacientd. Dospéli pacienti si vétSinou z&kladni
potfeby vykonavaji sami nebo za pomoci niz§iho zdravotnického persondlu. Pfi poskytovani
specializované a vysoce specializované oSetfovatelské péce zadné velké rozdily nejsou.
U malych pacientU je tfeba dbat na presné davkovani 1ék0, rychlost kapaci infuze apod.
Na détskych oddélenich je také vétsina invazivnich zakrokd provadéna v celkové anestezii
nebo v analgosedaci.

Nejvétsi rozdil v péci o détské a dospélé pacienty vidim predevsim v komunikaci. Navic je
sestra u déti pod neustdlym drobnohledem rodicd. V prvni chvili v8ak prozivaji rodi¢e
nemocného ditéte zmatek a nejsou schopni vnimat nic jiného, nez Ze jejich dité onemocnélo
smrtelnou nemoci. Postupné se celd rodina se vS8emi provéazejicimi problémy vyrovnava.
Informovani ditéte o jeho nemoci zavisi na véku a jeho rozumovych schopnostech. Vnimani
nemoci a smrti se u déti formuje a méni s vékem. U déti se zdvaznym onemocnénim je
vnimani smrti vyzrélejsi. Déti mladSiho Skolniho véku nejCastéji fesi kontakt s kamarady,
Skolu, sport. Dospély pacient v souvislosti se svou nemoci proziva pfedevsim strach. Strach
se projevuje fadou typickych pFiznakyd, a to jak v oblasti fyzické, psychické, tak i socidlni.
Strach je zcela pfirozenou reakci ¢lovéka v situaci, kde nad tim co se déje, ztraci kontrolu.
Je to strach z bolesti, z opusténosti, ze zmény vzezfeni, ze selhani, z utrpeni, ze ztraty
samostatnosti, strach o rodinu, strach z nedokoncené prace ¢i Zivotniho dila.

Prace sestry na détském nebo dospélém hematoonkologickém oddéleni je velmi naro¢na.

VSichni ale vime, Ze i pfes v8echny prohry a neUspéchy ma nase prace smysl. Je to préce,
ktera nas dovede vnitfné uspokojit.
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KAZUISTIKY DETSKYCH HEMATOLOGICKYCH PACIENTU S NESTANDARDNIM
PRUBEHEM ONEMOCNENI

Andrea Pertlov4, Blanka Nagyova, Veronika éepelékové, Renata Formankova, Petr Riha,
Lucie Sramkova, Petra Keslova, Petr Sedladek

Klinika détské hematologie a onkologie FN Motol a 2. lékarska fakulta UK v Praze

Na Klinice détské hematologie a onkologie jsou Ié¢eny déti od novorozeneckého véku do 18
let, vyjimecné starsi. Lé¢ba déti Casného véku je ¢asto komplikovand a péce o tyto pacienty
naro¢nd. V naSem sdéleni prezentujeme 3 kazuistiky pacient se zdvaznym pribéhem lécby.
Pacient MM s diagnézou (dg) kongenitalni akutni lymfoblastické leukémie (ALL), byl 1é¢en
od 6. tydne véku. Intenzivni chemoterapie méla za nasledek tézké septické stavy, opakované
vymény centralniho zZilniho katétru, nutnost trvalé parenteralni vyzivy pfi tézké sekundarni
malabsorpci a neprospivani. Béhem udrzovaci terapie se rozvinul zavazny imunodeficit
a pacient byl indikovdn k transplantaci kmenovych bunék krvetvorby (HSCT)
od haploidentického otce. Pro problémy s pfihojenim $tépu byly D+65 po HSCT podany
darcovské lymfocyty a D+112 boost krvetvornych bunék. Opakované dochazelo k reaktivaci
kozni a stfevni formy reakce Stépu proti hostiteli (GvHD) s krvacenim do GIT a hepatopatii.
Pacient trvale vyzadoval i.v. antibiotickou 1é¢bu. 13 mésicO po HSCT v nepfitomnosti GvHD
a infekce doslo k zlepSovani stavu, postupné realimentaci a prechodu na p.o. stravu.

Pacient byl trvale hospitalizovan témér 3 roky. V sou€asnosti je 20 let po HSCT v dobrém
fyzickém stavu, s lehéim mentalnim deficitem. Pacientka JR s dg priméarni hemofagocytujici
lymfohistiocytozy méla obtize bezprostfedné po narozeni, kdy byla zjiSténa trombocytopenie,
neutropenie, od 6. dne Zivota febrilie. 9. den po narozeni vyZzadovala vyménnou transfuzi,
opakované substituce trombokoncentraty a eramysy. 28. den Zivota pfijata na naSe
pracovi§té s hepatosplenomegalii, pancytopenii, koagulopatii s rychlou dg onemocnéni
a urgentni indikaci k HSCT. Ta byla provedena v 6 tydnech véku od tfiletého HLA shodného
bratra. Potransplantacni prdbéh byl komplikovan venookluzivni nemoci jater. V sou¢asnosti
je 18 let po HSCT, aktivné sportuje, studuje stfedni policejni Skolu.

Pacientka LV s dg kojenecké AHL byla lé¢ena od 5. tydne véku. Béhem chemoterapie
vyvinula multiorgdnové selhani véetné tézké neutropenické enterokolitidy s nutnosti resekce
&ésti stfeva a provedeni kolostomie. Pfed zahajenim udrzovaci [éCby byl zjiStén Casny relaps
s CNS infiltraci. Relapsova lé¢ba byla komplikovana protrahovanou gastroenteritidou
s obéhovou instabilitou, rozvratem vnitfniho prostfedi a poruchou védomi. | pfes zavazny
stav byla pacientka indikovana k HSCT pupecénikovou krvi, kterd byla provedena
ve 12 mésicich zivota. Potransplanta¢ni prdbéh byl doprovazen opakovanou reaktivaci
GvHD a cytomegalovirou infekci. Pro obtiZe s peroralnim pfijmem byla nutnost dlouhododobé
zavedené nasogastrické sondy. D+225 po HSCT byla zanofena stomie s obnovou stfevni
pasaze, stav byl jesté komplikovan enterogenni sepsi. V soucasnosti je 14 let po HSCT. Je
sledovéana pro poruchu ristu a epilepsii. Dokoncuje zakladni skolu.
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Pro déti [éCené kratce po narozeni je vysokodavkovana chemoterapie véetné HSCT zatizena
rizikem zdvaznych akutnich komplikaci. Kazuistiky nasich pacientd dokazuji, Ze tato vékova
skupina vyzaduje dlouhodobou intenzivni Iékafskou a oSetfovatelskou péci. | pres velmi
komplikovany pribéh onemocnéni v raném véku se vSak daff tyto déti vylécit a zapojit je
do bézného Zivota bez vyznamnéjsiho handicapu.

S-04

PODPURNA ROLE IMUNOGLOBULINU V PECI O PACIENTY
PO TRANSPLANTACI KRVETNORNYCH BUNEK

Blanka Nagyov4, Veronika C‘epelékové, Petra Keslova, Petr Riha
Klinika détské hematologie a onkologie, FN v Motole Praha

Transplantace (Tx) krvetvornych bunék znamena velky zasah do fyziologické imunologické
stability organizmu. Imunitu poskozuje cytostaticka pfiprava pfed samotnou transplantaci
a nasledné imunosupresivni 1éCba, kterd je nutna jako prevence reakce a rejekce $tépu
darcovskych bunék a i infekce, se kterymi se pacient v bézném Zivoté setkava.

PFi hospitalizaci po prfevodu §tépu krvetvornych bunék poddvame pravidelné intravenézni
imunoglobuliny (IVIG) v kapacich infizich (KI) do centrdlnich Zlnich katétrd (czk) vSem
pacientdm jiz ode dne +1. Béhem hospitalizace na Transplantacni jednotce kapou déti
v intervalu 1x tydné. V ambulantni péci pak déti dostavaji IVIG cca 1x za 10-14 dni obvykle
do dne +100. Substituci ukoncujeme vzdy az pfi dobrych hladindch IgG a nepfitomnosti
reakce $tépu proti hostiteli (GVHD). Pfi nizkych hladinach 1gG v substitucich pokracujeme
do normalizace imunitnich vysledkd. Pokud jiz pacient v ¢asném obdobi nema czk
a dostate¢ny Zilni pristup, podavame substituci imunoglobulind podkozné. Néktefi nasi
pacienti musi dostdvat substituci imunoglobulin0 pravidelné i mnoho let po Tx a to z ddvodU
potransplanta¢nich komplikaci a ¢asté nemocnosti.

Pacienty, ktefi jsou na substituci imunoglobulind odkézani dlouhodobé, prevadime
na podavani podkoznich preparatd. Rodice nebo samotny pacient je fadné zauc¢en v pipravé
a podani Iéku v domacim prostfedi. V soucasné dobé mame takovych pacientd deset.
Vétsina pacientd dostavala po Tx rituximab, zpUsobujici deficit B lymfocytd.

Rodi¢, jehoz dité dostava imunoglobuliny pomoci injektomatu, absolvuje $koleni o pfistroji
a podepiSe smlouvu o zapUjcce pfistroje. Servisni firma zajiStuje nepretrzité poradenstvi,
fesi v8echny validace (v€etné zajisténi ndhradniho injektomatu) a problémy, které se pfistroje
tykaji.

V obdobi nasich domécich aplikaci jsme se nesetkali s ZAdnou zavaZznou nezéddouci pfihodou.
Preparaty, které pouzivdme, jsou plné hrazeny zdravotnimi pojiStovnami a mohou se pséat
na recept.

Vyhoda domécich aplikaci je flexibilita, ktera umoznuje Iékafi upravovat frekvenci ¢i davku
Iéku dle aktualniho zdravotniho stavu (napf. pfidat davku pfi infektu), aniz by dité muselo
pfijet na ambulantni kontrolu.
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OSETROVATELSKA PECE U DETi S VROZENYMI KRVACIVYMI PORUCHAMI
Veronika Cepeldkovd, Ester Zapotocka
Klinika détské hematologie a onkologie; FN Motol Praha

Nejcastéjsi diagnéza vrozeného krvacivého onemocnéni na nasi klinice je hemodfilie.
Hemofilie je vdzdna na pohlavni X chromozom. Klinické projevy maji muzi, Zeny jsou
prenaseckami.

PFiCinou je chybéni nebo snizeni plazmatického F VIIl u hemofilie A nebo F IX u hemofilie B;
projevy se od sebe nelisi.

Tézka forma Stredni forma Lehka forma
<1,0% 1,0% -5,0% >50%
Spontanni krvaceni Krvaceni pfi drobnych Krvaceni pfi tézSich Urazech
traumatech bézné aktivity a operacnich vykonech

Nejcastéji se jedna o krvaceni do klouby, svalU, krvaceni z Ust, nosu. K zavaznym klinickym
stavOm patfi vnitfni krvaceni — CNS, GIT (hospitalizace).

Lécba spociva v substituci chybéjiciho faktoru v podobé injekéniho koncentratu podaného
do zily pravidelné preventivné nebo pfi krvaceni. U vybranych pacientd pouzivdme preparaty
nefaktorové, podavané v pravidelnych intervalech podkozné.

Ambulantni oSetfovatelska péce — akutni (akutnim problém), preventivni a edukativni.

Preventivni prohlidky — pravidelné planované kontroly minimalné 1x roéné (fyzikalni vySetteni,
rozebrani prodélanych krvaceni — protokoly o domaci 1é¢bé, krevni odbéry, nastaveni
optimalniho |é¢ebného planu, kontroly v odbornych ambulancich, rezimova opatreni, $kola,
zajmové krouzky, sport).

Edukace rodic a déti je trvald a nekoncici ¢innost od stanoveni diagnézy az po predani
na dospélé pracovisté. Zahrnuje zauceni rodi€d a posléze déti fedit a aplikovat injekéni
preparaty pfi zafazeni do doméci lécby.

Nasim cilem je co nejlepsi péce o pacienta, ale také spoluprace rodiny, protoze jediné tak,

se nd$ pacient dozije v dobrém fyzickém i psychickém stavu dospélosti a stafi srovnatelného
se svymi vrstevniky.
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ABECEDNI REJSTRIK AUTORU

Vysvétlivky: E = edukaéni sdélenfi
O = Ustni sdéleni

Abrisqueta Pau 0-03
Aghova Tatiana P-22
Alquezar-Artieda Natividad P-13, P-15
André Marc P-05
Andrys Ctirad P-33
Avigdor Abraham 0-08
Bago Juli P-10
Baloun Jifi P-08
Baranova Jana P-21
Bastos-Oreiro Mariana 0-08
Belada David 0-08, P-02, P-04, P-05
Belickova Monika P-22, P-24, P-27
Bélohlavkova Petra P-21, P-29
BenesSova Katefina P-04, P-07
Bergua Burgués Juan Miguel 0-03, P-05
Berkova Adéla P-11
Bezdékova Renata 0-04
Bircakova Bianka P-07
Bishton Mark J. 0-06
Blaha Milan P-33
Blaha Vladimir P-33
Blatny Jan E-09
Bobillo Sabela 0-06
Borsky Marek P-29
Brackertz Bettina P-05
Bradacova Pavla P-31, P-32
Brodska Barbora P-19
Broskevitova Lucie P-10, P-20
BrownJennifer 0-01
Briiggemann Monika 0-02
Brunner Matthew J. 0-06
Brychtova Yvona 0-01
Brezinova Jana P-22
Bulikova Alena E-10
Burda Pavel P-28
Burgetova Andrea P-07
Burke John M. 0-03, P-05
Cahn Elliot J. P-01
Canales Miguel 0-08
Caporn Paris L. 0-06
Castillo Jorge J. 0-04
Cerhan James R. P-01
Cmunt Edvard P-29
Cunningham David 0-08
Cwynarski Kate 0-06
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P = posterova sdéleni
S = oSetfovatelska sdéleni

Capkova Lenka
Cepelakova Veronika

0-04
S-05

Cermék Jaroslav P-21, P-22, P-23, P-24, P-27

Cerna Olga

Cervinek Libor
Cicatkova Petra

Cufik Nikola

Dartigeas Caroline
Darzentas Nikos
Daumova Lenka
Davids Matthew

de Mel Sanjay
DeMarini Douglas J.
Demlova Regina
Devizzi Liliana
Dickinson Michael
Divoky Vladimir
Djebbari Faouzi Djebbari
Dlouhé Lucie
Dolnikova Alexandra
Dorazilova Jana
Dostélova Merkerova Michaela
Doubek Michael

Duras Juraj

Dusilkova Nina
Dzubék Petr

Ekstroem Smedby Karin
El-GalalyTarec Christoffer
Eloranta Sandra

Eyre Toby A

Faber Edgar

Flodr Patrik

Flodrova Pavla
Flowers Christopher
Folber Frantisek

Fox Christopher P
Freeman Ciara L.
Friedberg Jonathan W.
Fronkova Eva

Gandhi Maher

Gau Jyh-Pyng
Ghesquieres Herve
Gilbertson Michael
Gmucova Hana
Gregory Gareth P.

P-29
P-21
P-29
P-28
0-07
0-02
P-25
0-01
0-06
0-07,0-08
P-29
0-08
0-06
0-05
0-06
P-02
P-06, P-28
P-08
P-24, P-27
0-01, P-08
P-04
P-25
P-09
0-06
0-06, P-01
0-06
0-06
P-29
P-09
P-09
0-03, P-01
E-05
0-06
P-01
0-03
0-02
P-01
0-03
P-01
0-06
P-17
0-06

Greil Richard 0-03
Guo Xiao 0-06
Hainzl Petr P-30
Hajduchova Zdena $-02
Hajek Roman 0-04, P-03, P-10, P-20
Hajkova Barbora P-02, P-03
Hamsikova Eva P-30
Hanackova Veronika P-02
Hapgood Greg 0-03, 0-06
Harrysson Sara 0-06
Havel Martin P-10
Havranek Ondrej P-06
Hawkes Eliza A. 0-06, P-01
Helman Karel P-06
Herbaux Charles 0-03
Hefmanova Ivana P-12, P-13
Hirata Jamie 0-03
Hlozkova Katefina P-12, P-13, P-15
Hlusi Antonin P-31, P-32
Hlusickova Kapralova Katarina 0-05
Hodarova Lucie P-11
Holub Dusan P-09
Holubovéa Monika P-17
Horak Daniel P-08
Hornak Tomas P-29
Horvéathova Monika 0-05
Houdové Lucie pP-17
Hrom John S. 0-08
Hru$ak Ondrej P-14
Hrustincova Andrea P-24
Hubécek Petr P-30
Chauchet Adrien 0-03
Cheah Chan Yoon 0-06, P-01
Cheung Matthew C. 0-03
Christensen Jacob Haaber 0-07
Izakova Silvia P-11, P-18, P-22, P-23
lzutsu Koji 0-03
Jahoda Ondfrej 0-05
Jakobsen Lasse H. 0-06, P-01
Janikova Andrea P-02, P-04
Janotova Iveta P-14
Jelinek Tomas 0-04, P-10
JeZiSkova Ivana P-29
Jiang Wei 0-07,0-08
Jindra Pavel P-02, P-17
Joffe Erel 0-06
Johnston Anna 0-06
Jonasova Anna P-11, P-18, P-21, P-22, P-23,

P-25, P-26, P-27
Jorda Radek P-06
Jurczak Wojciech 0-03
Jurczyczyn Artur 0-04

Juréek Tomas P-29
Kaisrlikova Monika P-24, P-27
Kapustova Veronika P-10
Karas Michal P-29
Karban Josef P-04
Kavan Daniel P-13
Kazantsev Dmitry P-06
Khwaja Jahanzaib 0-06
Klamova Hana P-28, P-29
Klanova Zikmundova Magdaléna  0-06, P-06
Kléma Jifi P-24
Klener Pavel 0-07, P-06, P-28
Klieber Robin P-17
Knechtova Zdenka 0-04
Koblihova Jitka P-28
Kokavec Juraj P-25
Kopeckova Katefina P-05
Koren Jan E-11, P-02
Kofistek Zdenék P-10
Kotrova Michaela 0-02
Kozak Tomas E-08
Kralova Barbora 0-05
Kralova Viziova Petra P-25
Kratochvilova Katefina P-17
Kréméryova Méria P-02
Krejcik Zdenék P-24
Kridel Robert P-01
Kroutilova Marie P-30
KryStofova Jitka P-30
Ku Matthew 0-06
Kulvait Vojtéch P-25
Kumar Shaji E15
Kundrat David pP-24, P-27
Kuzelova Katefina P-19
Kvetkova Anezka P-29
Lambert Lukas P-07
Langerak Anton W. 0-02
Langrova Hana P-33
Lanska Miriam P-33
Lavermannova Marie pP-27
Laznicka Adam P-28
Leba Martin P-17
Lee Calvin 0-03
Lhotska Halka P-22
Link Brian K. P-01
Lizcova Libuse P-11, P-14, P-18, P-22
Louise Lewis Katharine 0-06
Ludvikova Viera P-30
Lukes$ ml. Julius P-12
Lukndrova Pavla P-14
Lynch Ryan C. 0-08
Maceckova Diana P-17
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Mackova Jana P-16
Machova Polakova Katefina P-28, P-29
Machuldova Alena pP-17
Malarikova Diana P-06
Maliske Seth M. 0-06
Manos Kate 0-06
Markova Jana P-18
Matthew Matasar Matthew Matasar 0-03
Maurer Matthew J. 0-06, P-01
Mayer Jifi E-01, 0-01, P-29
McKinney Matthew S. 0-08
McVilly Nicholas L. 0-06
Mehta Amitkumar 0-07
Mehta-Shah Neha 0-03
Mejstrikova Ester P-14
Mendlikova Iveta P-18, P-22
Michélek Pavel P-07
Michalova Kyra P-11, P-14
Minarik Lubomir P-25, P-26
Minson Adrian 0-06
Macikova Heidi P-04
Mokoonlall Mridula 0-06
Molinsky Jan P-07
Morley Nicholas 0-08
Morschhauser Franck 0-03
Mracek Tomas P-13
Mréz Marek 0-01
Munhoz Eduardo 0-03
Musil Jan P-30
Mykhalska Larysa 0-03
Nagyova Blanka S-04
Navratilova Martina P-09
Némeckova Sarka P-16, P-30
Neuwirtova Radana P-22
Novak Petr P-13
Nowakowski Grzegorz S E-13, P-05
Oberic Lucie 0-03
Obr Ales P-04
Onderkova Martina P-18, P-23
Osovska Marcela P-02
OstaSov Pavel P-17
Otevrelova Petra P-19
@vlisen Andreas Kiesbye 0-06
Palusova Veronika 0-01
Panacova Eva P-20
Pane Fabrizio 0-07
Paneesha Shankara 0-08
Panovska Anna 0-01
Pavlasova Gabriela 0-01
Pavlistova Lenka P-11, P-14, P-18, P-22
Pecina Petr P-13
Pecinova Alena P-13
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Pecherkova Pavla
Penka Miroslav
Persona Ernesto Perez
Pertlova Andrea
Pichler Petra

Pika Tomas
Pimkova Kristyna
Pinto Antonio
Plichta Zdenék
Plonkova Hana
Pokorna Eva
Polackova Petra
Polivkova Vaclava
PoonsombudlertKittika
Pophali Priyanka A.
Popkova Tereza
Pospisilova Sarka
PospiSilova Dagmar
Potckova Eliska
Pour Ludék

Prchal Josef T
Prochézka Vit
Prochazkova Jifina
Prochazkova Jana
Proks Vladimir
Pfihodova Eva
Puckrin Robert
Racil Zdenék
Radocha Jakub

Rai Shinya
Ransdorfova Sarka
Rennerova Andrea

Rezkova-Reznitkova Leona

Ribrag Vincent
Roberts Jennie
Rodriguez Guillermo
Roost Clausen Michael
Rychli¢kova Jitka
Rihova Lucie

Salakova Martina
Salles Gilles

Sandova Veronika
Savage Kerry J.

Scott Hamish W.

Seda Vaclav
SehnLaurie H.
Semerad Lukas
Seymour John F.

Shah Neha
SharmanJeff P.

Shin Ho-Jin

Sithara Anjana Anilkumar

P-30

E-10, 0-04
P-05

S-03

P-05

P-09

P-25

0-03
P-08

P-10

P-06
0-04

P-28

0-06
0-06

P-10
0-01, P-08
E-07

P-12, P-13, P-15
0-04
0-05
P-01, P-04
P-29

P-31, P-32
P-08

P-14

0-06

P-18

0-04
0-03
P-18, P-22, P-23
0-02
0-02
0-07
P-13, P-15
0-07

P-01

P-29

0-04

P-30

0-03

0-01
0-06
0-06

0-01
0-03, 0-06, P-01
P-29

P-01

P-05

0-03
0-03

P-10

Skotnicova Aneta 0-02
Slavik Ludék P-31, P-32
Smedby Karin Ekstroem P-01
Smisek Petr $-01
Sochorcova Lucie 0-05
Song Yugin 0-03
Song Jihyun 0-05
Soukupova Maaloufova Jacqueline P-27
Sporchia Andrea P-05
Srbova Dana P-28
Staber Philipp B P-05
Stanulla Martin P-12
Starkova Julia P-12, P-13, P-15
Stary Jan 0-02, P-14
Steinerova Katefina P-02, P-04
Stejskal Luka$ P-29
Stepanov Alexandr P-33
Stevens Don P-05
Stewart Douglas A. 0-06
Stopka Tomas P-22, P-23
Straub Jan P-11
Streit Isaac T. 0-06
Strnad Miroslav P-06
Studena Radana P-08
Studnicka Jan P-33
Surreda Anna Maria E-04
Svaton Michael 0-02
Svobodnik Adam P-29
Svobodova Eliska P-02
Svobodova Karla ~ P-11, P-14, P-18, P-22, P-23
Svozilova Hana P-08
Sykorova Alice P-04
Szikszai Katarina P-24
Sahinbegovi¢Hana P-10
Salek Cyril E-02, P-18, P-19, P-23, P-28
SejgunovovaNikola P22
Sevtikova Tereza 0-04, P-10
Sevtikova Sabina 0-04
Simicek Michal P-10
Siskova Magda P-22
Spacek Martin E-03
Spicka Ivan P-11
Sramek Jifi P-17
Sramkova Lucie P-14
Sroller Vojtéch P-30
Stastna Markova Markéta P-30
Stépanova Radka P-29
Stork Martin 0-04
Suol Ondrej P-03
Talaulikar Dipti 0-06
Taszner Michal 0-07
Tennant Daniel A. P-13, P-15

ThanarajasingamGita 0-06
Tilly Hervé 0-03
Trka Jan 0-02, P-12, P-13, P-15
Trlifajova Nela P-20

Trnény Marek 0-03, 0-06, 0-07, 0-08, P-01,
P-02, P-04, P-05, P-06, P-07

Trojanek Milan E-12
Trsova Iva P-24
Tun Aung M. 0-06
Ulehlova Jana P-31, P-32
Ullrychova Jana P-31, P-32
Vackova Blanka P-02
Valerianova Marie P-18, P-23
Valova Tatana 0-02
van der VeldenVincent H.J 0-02
Van Zyl Joan 0-06
Vargova Karin Savvulidi P-25
Vejrazkova Eva P-33
Vellieux Frederic P-25
Venglar Ondrej 0-04
VenugopalParameswaran 0-07
Vesela Jitka P-22, P-24, P-27
Vidlakova Denisa P-11, P-22
Viewiorka Ondfrej P-29
Villa Diego 0-06, P-01
Vodicka Prokop P-02, P-04
Vojtova Lucy P-08
Vostry Martin P-27
Votavova Hana pP-27
Vrana Jan P-10
Vydra Jan E-06, P-30
Wahlin Bjérn E. 0-08, P-01
Walewski Jan 0-07
Weibull Caroline P-01
Xin Liv 0-06
Yan Mark 0-03
Yanwen JiangYanwen Jiang 0-03
Ying Yong Kar 0-06
Zemanova Zuzana  P-11, P-14, P-18, P-22, P-23,

P-25, P-27
Zheng Fred 0-07,0-08
Zilioli Vittorio 0-07
Zinzani Pier Luigi 0-07
Zogala David P-07
Zuna Jan 0-02, P-12
ZwyrtkovaMartina P-13, P15
Z4ckova Daniela P-29
Zaliova Markéta P-12, P-13, P-15
Zidlik Vladimir P-10
Zihala David 0-04, P-10
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Legenda k planku vystavni plochy

1 Novartis s.r.o. 15 Sandoz s.r.o.
2 Janssen-Cilag s.r.o. 16 Siemens Healthcare s.r.o.
3 Takeda Pharmaceuticals Czech Republic s.r.o. 17 sanofi-aventis, s.r.o.
4 Pfizer, spol. s r.o. 18 AOP Orphan Pharmaceuticals AG -
5 Astellas Pharma s.r.o. organizaéni slozka
6 HEMATOonkologie.cz 19 AstraZeneca Czech Republic s.r.o.
7 ROCHE s.r.o. 20 Swedish Orphan Biovitrum s.r.o.
8 Gilead Sciences s.r.o. 21 Octapharma CZ s.r.o.
9 Bristol-Myers Squibb spol. s.r.o., Celgene s.ro. 22 Gedeon Richter CR, s.r.o.
(A Bristol-Myers Squibb Company) 23 Grifols s.r.o.
10 AbbVie s.r.o. 24 Swixx Biopharma s.r.o.
11 Amgen s.r.o. 25 EUSA Pharma UK Ltd.
12 BAG Diagnostics GmbH - organizaéni slozka 26 medac GmbH - organizaéni slozka
13 BIOMEDICA CS, s.r.o. 27 Zentiva, k.s.
14 CSL BEHRING s.r.o0. 28 ACCORD HEALTHCARE s.r.o.
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MAYO S
CLINIC Objectives

Y

Myelodysplastic Syndromes- “2022
Updates”

* Diagnosis

* Prognosis

* Clinical therapeutics

Mrinal Patnaik, M.D.

Associate Professor of Medicine & Oncology,
Mayo Clinic,

Rochester, Minnesota.

Conflicts of Interest: IVI DS Dlag NOSIS
Advisory Board for Stem Line Pharmaceuticals

and research funding from Kura Oncology & PrOg NOSIS

No Disclosures
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MDS Diagnosis — Paradigm Shift! SF3B71-mutant MDS

» Cytopenia(s)

» Somatic SF3B1 mutation

* |solated erythroid or multi-lineage dysplasia
* BM blasts <5% and PB blasts <1%

* WHO criteria for del5q MDS, MDS/MPN-RS-T and MPN
not met

» Exclude: del5q, monosomy7, inv3q26 or complex
karyotypes

Dysplasia & BM blasts Dysplasia & BM blasts » Excludes RUNX1 and EZH2 mutations

Malcovati et al Blood 2020

2017 WHO MDS classification

2017 WHO Classification 2008 WHO Classification

MDS- Single lineage dysplasia RCUD
(SLD

MDS- Ring sideroblasts (RS)
- MDS-RS-SLD RARS
- MDS-RS-MLD RCMD-RS

MDS- Multilineage dysplasia (MLD)
- MLD RCMD
MDS isolated del(5q) MDS isolated del(5q)

MDS excess blasts

- EB1 RAEB-1
-EB2 RAEB-2
MDS-U MDS-U

SliNie PP ———— Malcovati et al Blood 2020
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IPSS-R and Somatic Mutations

IPSS-M

Very low
Low

= The IPSS-M risk score was built as a continuous

Very high index, defined as a weighted sum of prognostic
variables, consisting of:

Patients %

- i) hemoglobin, platelets and bone marrow blasts
- ii) IPSS-R cytogenetic category

2 4 6 8 10 12

SO < R - iii) 22 binary features derived from the presence of
mutations in 21 predictive genes and

- iv) one feature representing the number of
mutations from a group of 17 additional genes.

*IPSS-R does not consider somatic
mutations

*Tp53, ASXL1, RUNX1, EZH2
unfavorable

Genetic Targets in MDS

IPSS-Molecular

Tp53 —

10-15%: de novo
20-30%: T- MDS
APR-246

CD47

IDH1_ <5°@ Destination
Ivosidenib

Olutasidenib therapy
Or
Bridge to
Allogenic
HCT
IDH2 <5%
Enasidenib

FLT3 <5%
Midostaurin
Gilteritinib
) Splicing genes: Quizartinib
Cohssin genes SF3B1/ SRSF2/ Crenolanib

STAG2 U2AF1/ ZRSF2

RAD21
PARPi H3B-8800
Bernard E et al. ASH 2021
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VEXAS- Syndrome MAYO
CLINIC

* Adult onset somatic inflammatory syndrome W

* VEXAS- vacuoles, E1 enzyme, X-linked, auto
inflammatory, somatic _
TP33 allelic state shapes genome

stability, clinical presentation and
outcomes in MDS

* UBA1 somatic mutation- pMet67
« MDS and Monoclonal gammopathy (MGUS/MM)

» Autoimmune features- Relapsing polychondritis,
Sweet syndrome, PAN, Giant cell arteritis

Beck et al NEJM 2020 ASH 2020 (oral presentation) Bernard et al Nature Medicine 2020

Implication of allelic states for treatment response

Hypomethylating agents Lenalidomide

Consideration of TP53 allelic state in correlative studies of treatment response

Beck et al NEJM 2020
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Cytosine
nucleoside Nucleoside-

Uridine-cytidine monophosphate diphosphate P

itidi 5-azacitidine 5-azacitidine ( P
cc-a86 monophosphate diphosphate triphosphate

| Incorporation into RNA, disruption
of protein synthesis via DNMT1

inhibition and subsequent DNA

hypomethylation

Cytidine

MDS Therapy — Higher Risk —— I~ —
Disease

excretion

Guadecitabine

Incorporation into DNA, disruption
of protein synthesis via DNMT1
inhibition and subsequent DNA

hypomethylation

Cytosine
nucleoside Nucleoside-

Deoxycytidine monophosphate diphosphate

P

Decitabine Decitabine Decitabine
monophosphate diphosphate triphosphate

CliNiC SN
C - C

McCullough K et al Best Prac Hemat 2019
N @y

Hypomethylating Agents — Clinical Pearls

* 5-AZA and DAC FDA approved for higher risk
MDS.

* HMA Overall response rates- 45-50%.
* CRrates 7-17%.
» Time to response 3-4 cycles/ months.

Azacitidine (CC-486)

* Median duration of response 12-18 months.

« Survival after progression 3-6 months.

Decitabine l Cedazuridine

Silverman L et al, JCO 2002 Guadecitabine — SGI-110
Fenaux P et al, Lancet Oncology 2009 ASTX 727

MAYO fee MAYO
N Garcia- Manero, G et al, Blood 2006 MR

N4 L4l
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MAYO
CLINIC

Pevonedistat + azacitidine versus azacitidine alone as first-
line treatment for patients with higher-risk myelodysplastic

syndromes/chronic myelomonocytic leukemia or acute
myeloid leukemia with 20—30% marrow blasts:
The randomized phase 3 PANTHER trial (NCT03268954)

Mikkael A. Sekeres’, Justin M. Watts, MD?, Atanas Radinoff®’, Montserrat Arnan Sangerman, MD, PhD*, Marco Cerrano®,
Patricia Font Lopez®’, Joshua F. Zeidner, MD?, Maria Diez-Campelo, PhD, MD?", Carlos Graux®’, Jane L. Liesveld, MD'°, Dominik
Selleslag, MD", Nikolay Tzvetkov, MD'?", Robert J. Fram'®, Dan Zhao'®", Sharon Friedlander’®’, Kevin Galinsky'®’, Douglas V.
Faller'®” and Ades Lionel™

172 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

Patients, %

PANTHER (P-3001): global, open-label, multi-
center, randomized phase 3 trial (NCT03268954)

Patients with higher-risk
MDS (n=324)/CMML
(n=27) or AML with
20-30% blasts (n=103)
No previous HMAs
Ineligible for alloSCT

Stratification:

T Pevonedistat
i 20 mg/m? IV (days 1, 3, and 5)

7 Azacitidine
# 75 mg/m2 IV or SC (days 1-5, 8, and 9)

Repeat every 28
days until PD,
relapse,

Azacitidine
75 mg/m2 IV or SC (days 1-5, 8, and 9)

Study endpoints:

transformation to
AML, unacceptable
toxicity, or death

IPSS-R risk category for higher-risk *  Primary endpoint: EFS in the ITT population and higher-
MDS or higher-risk CMML:

- Intermediate
- High
- Very high

AML with 20-30% blasts

alloSCT, allogeneic stem cell transplant; IPSS-R, Revised International Prognostic Scoring System;
ITT intent-to-treat; 1V, intravenous; PD, progressive disease; SC, subcutaneous.

risk MDS cohort (defined as time to death or
transformation to AML in higher-risk MDS/CMML or time
to death in AML with 20-30% blasts)

« Key secondary endpoint: OS

Sekeres MA, et al. Blood 2021;138(Suppl. 1):242

Overall best response rate for complete ITT population
and response rates in individual disease cohorts

ITT

W Pevonedistat + azacitidine, n=227
B Azacitidine, n=227

Higher-risk MDS

B Pevonedistat + azacitidine, n=161
B Azacitidine, n=163

CR, complete remission; CRi, CR with incomplete bone marrow recovery; HI, hematologic
improvement

Higher-risk CMML

44

B Pevonedistat + azacitidine, n=16
B Azacitidine, n=11

B Pevonedistat + azacitidine, n=50
B Azacitidine, n=53

Sekeres MA, et al. Blood 2021;138(Suppl. 1):242
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Probability of EFS

=}

E F S + azacitidine ~ Azacitidine o S

o

o

=}

0.

OBSAH

EFS and OS for complete ITT study population

Pevonedistat
+ azacitidine ~ Azacitidine
Median OS (months) 20.3 16.8
0.881 (0.697-1.115)
P=0.181

Pevonedistat

Median EFS (months) 17.7 15.7

Hazard ratio (95% Cl) UECH ézg‘?s‘; ZE8) o

Hazard ratio (95% CI)

™
o
™

(2]
o
-
6 %06
2
4 E 0.44
[<]
[
o
2 0.2

- Pevonedistat + azacitidine

! -©-Pevonedistat + azacitidine
* Azacitidine

* Azacitidine

0 T T T T T T T T T ™ ™ ™ ™ T 0.0 T T T T T T T T T ™ ™ ™ ™ T

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Time from randomization (months) Time from randomization (months)

227 183 158 145 113 97 80 62 35 19 10 5 2 1 0 227 196 174 161 137 123 116 96 58 34 21 10 3 1 0

227 188 158 137 119 96 67 53 30 17 7 2 1 0 0 227 198 174 157 141 114 90 76 51 29 14 5 2 0 0

Sekeres MA, et al. Blood 2021;138(Suppl. 1):242

Failed randomized combination studies in
MDS

» Aza + Pracinostat (HDAC)
Aza + Mocetinostat (HDAC)
Aza + Etinostat (HDAC)

Aza + Lenalidomide (ImID)
Aza + Vorinostat (HDAC)
Aza+ Pevenidostat (NEI)

MAYO
CLINIC

N4
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Immune Checkpoint Inhibitors in MDS

Efficacy and Safety of Sabatolimab (MBG453) in Combination with
Hypomethylating Agents (HMAs) in Patients (Pts) with Very High/High-
Risk Myelodysplastic Syndrome (vHR/HR-MDS) and Acute Myeloid
Leukemia (AML): Final Analysis from a Phase Ib Study

Table. Overall Response Rate and Duration of Response in Pts with vHR/HR-MDS and
ND-AML Treated with Sabatolimab + HMA

vHR/HR-MDS ND-AML
Parameter n=53 N=48

Efficacy evaluable pts," n 51 40

ORR,* n (%) 29 (56.9) 18 (40.0)
CR 10(19.6) 10 (25.0)
CRi NA 2(50)

mCR 12 (239 NA

mCR with HI 6(11.8) NA

PR 2(39) 4(100)

SD with HI 5(9.8) NA
mDOR.* mo (95% Cl) 16.1 (8.7-NE) 12.6 (5.2-NE)
mDOR® in pts with CR, mo (95% ClI) 21.5 (12.1-NE) 23.0 (1.3-NE)

*The first efficacy assessment was conducted at 2 months after the start of study treatment
"ORR for pts with vHR/HR-MDS was defined as CR + mCR + PR + SD with HI; ORR for pts
with ND-AML was defined as CR + CRi + PR
“DOR was in pts who achieved n, defined as CR + mCR + PR for pts with
vHR/HR-MDS and CR + CRi + PR for pts with ND-AML.
CR, complete remission; CRi, CR with incompiete blocd count recovery: Hi, hematologic

X . HMA, | g agent; mCR, marrow CR; mDOR, median duration of
response; NA, not applicable; ND-AML, newly diagnosed acute myeloid leukemia; NE, not
estimable; ORR, overall response rate; PR, partial remission; SD, stable disease; vHR/HR-
MDS, very highhigh-risk myelodysplastic syndrome
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CD47 is a Major Macrophage Immune Checkpoint and “Do Not
Eat Me” Signal in Myeloid Malignancies including MDS and

AML
CDA47 Expression in AML
Patients

v Veillette and Tang, JCO 2019

No phagocytosis i
Cell 2009

CD47 is a “do not eat me” signal on cancers that enables macrophage immune
evasion

Increased CD47 expression predicts worse prognosis in AML patients

Magrolimab + AZA in MDS and AML

Magrolimab+AZA

Disease

Chao et al, Current Opin Immunol Majeti Chao et al

Type:
wib
AML (v=22

L]
233343

2 (8%) 7 (32%) ) )
0 1(5%) Patient

22 (92%) 14 (64%)
12 (50%) 9 (41%)
3 (14%)
0 1 (5%)
8 (33%)

4 with marrow 1(5%)
CR +HI

Best Relative Change from Baseline

2 (8%)

o Magrolimab + AZA induces a 92% ORR (50% CR)in MDS and 64% ORR
(55% CR/CRI) in AML
o Median time to response is 1.9 months, more rapid than AZA alone

f o Magrolimab + AZA efficacy compares favorably to AZA monotherapy

Magrolimab with Azacitidine in MDS and AML

Magrolimab + AZA Safety of magrolimab alone or
Untreated AML  Combo Safety Expansion with AZA

inﬁ'ﬂgﬁ,?r Evaluation (N=6) Efficacy of magrolimab + AZA in

chemotherapy Magro: 1, 30 Magro: 1, 30
or untreated mg/kg* mg/kg*
~ MDS = weekly weekly
intermediate to AZA: 75 mg/m? AZA: 75 mg/m2

very high risk k h . .
by IPSS-R D1-7 D1-7 Secondary objectives

untreated AML/MDS
Long Term Follow-up and Combined Phase 2

Results of Eprenetapopt (APR-246) and
Azacitidine (AZA) in Patients with 7P53 mutant
Myelodysplastic Syndromes (MDS) and
Oligoblastic Acute Myeloid Leukemia (AML)

Dose ramp up from 1 to 30 1) PK, PD and

mg/kg by week 2, then 30 mg/kg immunogenicity of 5F9
maintenance dosing

2) Additional measures of

efﬂcacy (DORr David A. Sallman1, Amy E. Dezern2, Guillermo Garcia-Manero3, David P. Steensma4, Gail J. Roboz5, Mikkael A. Sekeres6,
PFS, OS) Thomas Cluzeau7, Kendra Sweet1, Amy McLemore1, Kathy McGraw1, John Puskas1, Ling Zhang1, Jigiang Yao8, Qianxing
Mo8, Lisa Nardelli1, Najla H Al Ali1, Eric Padron1, Greg Korbel9, Eyal C. Attar9, Hagop M. Kantarjian3, Jeffrey E. Lancet1, Pierre

A magrolimab priming dose (1 mg/kg) and dose ramp up was utilized to Fenaux10, Alan F. List1, and Rami S. Komrokii1
mitigate on target anemia

Data from the Expansion Cohort is presented
MAYO
CLINIC
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Targeting TP53 Mutations in MDS/AML via APR-246

p53
R175H

p53
R175H
+

APR-246

APR-246 binds ...restores wt p53 ...and triggers cell cycle
MAYO covalently to p53... conformation & activity... arrest and apoptosis
CLINIC

A

‘sht et al. (2010) Prot. Sci; Q. Zhang et al, (2018) Cell Death Disease; H. Furukawa et al, (2018) Cancer Sci.

Response Rates

Type of Response  MDS N= 74
ORR 70%

CR/PR 49%

Median duration of CR/PR- 10.6 months

Twenty-three patients bridged to Allogeneic HSCT
Median OS of entire cohort- 11.8 months

Median OS in allogeneic HSCT cohort- 16.1 months

178 22. PRAZSKE HEMATOLOGICKE DNY 20.-21. 1. 2022

Venetoclax and Azacitidine in the
Treatment of Patients with
Relapsed/Refractory
Myelodysplastic Syndrome

Amer M Zeidan', Uma Borate?, Daniel A Pollyea3, Andrew M
Brunner4, Fernando Roncolato®, Jacqueline S Garcia®, Robin J
Filshie’, Olatoyosi Odenike®, Anne-Marie Watson?®, Ashish Bajel’°,
Kiran Nagvi'', Jiuhong Zha'?, Leah Hogdal'?, Ying Zhou'?, David
Hoffman'?, Steve Kye'?, Guillermo Garcia-Manero'3
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Ven is an orally available small molecule selective BCL-2 inhibitor evaluated for the
treatment of R/R MDS

Study design
NCT02966782 Ongoing Phase 1b study in patients with R/R MDS
treated with escalating doses Ven+Aza

Responses were assessed per modified
International Working Group 2006 criteria’

Mutation status was determined in bone marrow
mononuclear cells with Archer's VariantPlex
Myeloid/Core Myeloid Next-generation sequencing
panel and in the peripheral blood with lllumina's
TruSight Myeloid panel. The limit of detection for
these panels was 1-5%

Baseline %BCL-2+/%BCL-xL blast ratio was
determined by flow cytometry?

The RPTD of Ven is 400 mg for 14 days for the

Key endpoints
Key endpoints treatment of R/R MDS

Safety, objective response rate, hematological improvement and
transfusion independence, overall survival, molecular mutation, and
patient-reported outcomes

MAYO.
CLINIC
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Treatment-emergent adverse events among patients treated with Ven+Aza

Febrile neutropenia-| 34% Patients received a median of 4 cycles (range 1 — 32)

of venetoclax and 4 cycles (range 1 — 31) of azacitidine

Thrombocytopenia-] 32% All 44 patients (100%) had at least one treatment-

emergent adverse event (TEAE) of any grade and 42

Neutropenia— 27% (96%) had at least one grade 23 TEAE

Predominant grade = 3 AEs were hematological AEs
Pneumonia- 20% and infections

Grade 2 3 TEAE related to Ven was reported in 30
18% (68%) patients

T T T T J SAE related to Ven was reported in 10 (23%) patients

0 10 20 30 40 50

Patients (%) No event of tumor lysis syndrome was reported with
ramp up

Anemia-|

Treatment-emergent adverse
events grade23?

=TEAEs Grade 23 with occurrence have been reported; TEAE, treatment-emergent adverse event; SAE, serious adverse event;

Patients treated with Ven+Aza achieved early and durable responses

CR+mCR Duration of CR+mCR

The median duration of follow up
was 21.2 months (range 0.4 — 37.5°)
The median DoR for CR+mCR was
8.6 months (95% C1 6.0 — 13.3)

Median time to first response of CR
or mCR was 1.2 months (range 0.7
—6.3)

Stable disease was observed in 18
(40.9%) patients and progressive
disease in 2 (4.5%) patients ©

Bone marrow aspirates for response assessments were collected at screening, d: f oycle o 4,6, and every 3 ¢
a

P
DoR, duration of response; CR, compl mission; MCR, marrow CR; = red and not an 15 ot evaluable for response

M.
CLINIC

L4l
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Patients treated with Ven+Aza achieved transfusion independence and hematological ReSU ltS
improvement
* N=170; 84-DAC and 88 Hydroxyurea
_ * ORR after 3 cycles: 56% DAC vs 30% HY (CR7
Post-baseline TI (RBC or PLT) was

achieved by 10/32 (31%) patients VS O) .
who were transfusion dependent at

baseline

* Median time to next treatment® was 5.7 * ORR after 6 cycles: 32% DAC vs 17% HY (CR6

months (95% Cl 4.8 — 8.8)
9 (21%) patients transformed to AML VS 2 ) .
* 9 (21%) patients received post-study

TIRBC TIPLT TIRBC&PLT mCRHI EREEE R b * Median duration of response 15.9 mths DAC
peripheral blood stem cell transplant and 182 mthS for HY

ML, acute myeloid leukemia; HI, hematological independence; mCR, marrow complete remission; PLT, platelet; REC, red blood cell; Tl transfusion independence; The post-baseline T was defined as a period of at least 56 Y G ra d e >3 ‘ a rd I a C A E I n 1 3 DA‘ a n d 4 H Y
days with no transfusion during the evaluation period. The evaluation period for transfusion independence s from the date of the first dose of the study drug to the last dose of the study drug + 30 days or one day before the =

date of progressive disease from disease response (WG 2006, Cheson MDS), death or the initiation of post-treatment therapy whichever is eariiest;

Patients (%)
Patients (%)

+Time to next treatment was defined as the number of months from the date of the first dose of study drug to the start of new non-protocol specified anti-cancer therapy (Post study at I e n tS
treatment systemic cancer therapies or post study transplant) or death of any cause

Decitabine Versus Hydroxyurea for

Advanced Proliferative CMML: Results

of the Emsco Randomized Phase 3

Dacota Trial PAC 18.4 mins

DAC-12.6 mths

HY-23.1 mths

RAPHAEL ITZYKSON, MD, PHD', VALERIA SANTINF", CENDRINE CHAFFAUT?", ADES LIONEL3", SYLVAIN THEPOT, MD?",

ARISTOTELES CIAGOUNIDIS" MARGOT MORABIT( ", NATHALIE DROIN”", MICHAEL LUEEB’ERTK ROSA SAPENA9 STANISLAS

NIMUBONA, MD'?", JEAN E. GOASGUEN, MD, PHD'"", ERIC WATTEL, MD, PHD72 GINA ZINI, MD, PHD'3", /OSEM/CUEL HY-10.3 mths
TORREGROSA DIAZ"’ ULRICH GERMING'S", ANNA MARIA PEUZZARI/‘? SOPH/EPARK MD, PHD'”", NADJA/AEI(EUA’ GEORGIA

METZGEROTH'?", FRANCESCO ONIDA, MDM ROBERT NAVARRO?"", ANDREA PA TRIARCA, MD?Z", ASPASIA STAMATOULAS

BASTARD, MD?%", MART/NPUTH(’/CHZ“ SANDRA MOSSUTO?*", ER/CSOLARY MD, PHD?, SILKE GLOACUEN MSC?%°, SYLVIE

CHEVRET, MD, PHD” FATIHA CHERMA 7?5, UWE PLA TZEECKER MD?° AND PIERRE FENAUX, MD, PHD??
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MAYO _ _ .
CLINIC MDS with deletion 5g- Clinical Pearls

Q Ep * ESA response 40-50%, but duration of
response <12 months

* Lenalidomide (MDS-004) associated with red
cell TI>26 weeks in 56%

Supportive Care - 85% Tl after 2 cycles
« 50% with CCyR

» 20% have TP53 mutations- lower CyR and
higher rate of progression to AML

List A et al. NEJM 2015 and 2016
List A et al. Leukemia 2018

ESA- Clinical Pearls

ESA - 40-50% response Lenalidomide
rate in lower risk MDS. Iv%ngR

Indicated for HB <10

gm/dl and EPO <500. Lenalidomid

enalidomide
Median duration of
response 2 years.

Response higher in non
transfused patients.

OS difference in EPO
responders.

Santini V The Oncologist 2011;16:35-42
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ArmA ArmB (%) P value
Response & Cohort (%) LEN+Epo
LEN

Week 16 Evaluable [n=205] -

MEDALIST Trial
Luspatercept

Luspatercept is an investigational first-in-class erythroid maturation agent that neutralizes
select TGF-B superfamily ligands to inhibit aberrant Smad2/3 signaling and enhance late-
stage erythropoiesis in MDS models’

Luspatercept ”
ACtRIIB / IgG1 Fc recombinant TGF-B "
fusion protein superfami

. ly ligand ACtRIIB
Modified

extracellular
domain of Cytoplasm

ActRIIB
Nucleus @

Human i s |l|‘w“,t'|\‘.,"\
1gG1 Fc
domain

Erythroid maturation

1. Suragani RN, et al. Nat Med. 2014;20:408-414;
2. Platzbecker U, et. A. Lancet Oncol. 2017; 18:1338.
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MEDALIST Trial
Key Secondary Endpoint: Red Blood Cell Transfusion Independence = 12 Weeks

e
Weeks a0 si@d | o(e

Cochran-Mantel-Haenszel test stratified for average baseline RBC transfusion requirement (2 6 units vs < 6 units of RBCs/8 weeks) and baseline IPSS-R
score (Very Low or Low vs Intermediate).

MAYO
CLINIC

Imetelstat in high transfusion burden lower-risk
MDS patients

Steensma D et al JCO 2020 Germing et al ASH 2020

Hematologie 2022 post-AsH
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Roxadustat

Summary

W * SF3B1 mutant MDS unique nosological entity

» Tp53 allelic state may plan an important role in MDS
prognosis

Roxadustat (FG4592; ASP1517; AZD9941) in the _ - _
Treatment of Anemia in Patients with Lower Risk IFie smpener i [FEes

Myelodysplastic Syndrome (LR-MDS) and Low Red Blood HMA still standard of care with most combination
Cell (RBC) Transfusion Burden (LTB) studies not showing significant benefit.

Emerging data on HMA + Venetoclax being closely
watched in frontline and R/R MDS

David H. Henry, D1, John Glaspy. MD, MPHZ, Rosemary Ane Hartup, MBBS, FRAGP, FRCPAS", Moshe Miteiman, MD4, Amy Zhou, MDS, LUSpatercept first in class TGF-b modulator approved
arles Bradley, .D.6%, Gopal Saha, , Pamela Bartelsb™, Leong Rober an In-Hung u,
for MDS-RS & MDS/MPN-RS-T

* APR-246 and Magrolimab potential options for Tp53
mutant MDS

MAYO
CLINIC

&
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Questions

Patnaik.mrinal@mayo.edu
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