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Hematologie 2021 UVODNI SLOVO
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Véazené kolegyné, vazeni kolegové, mili hosté 21. prazskych hematologickych dnd-HEMATOLOGIE 2021,

loni jsme na 20. prazskych hematologickych dnech zahdjili novou tradici, kterou U€astnici velmi pfivitali: uspofadat konferenci na zacatku roku a reflektovat pfi nich
to nejlepsi, co se v naSem oboru odehréalo na lonskych svétovych kongresech. Jsou to pfedevsim ASH a EHA, ale i vice specializované konference. | kdyz cely lofsky
rok poznamenala pandemie, bylo ndm celou dobu jasné, ze UspéSnou tradici nesmime prerusit. Optimisté v naSich fadach doufali, Ze se podafi uspofadat konferenci
v klasickém formatu, nicméné pfipravovali jsme paralelné vSechny varianty. Nakonec zvitézila varianta vyhradné online. Podobné jako nasim détem chybi interakce se
spoluzaky, i my budeme postradat mila setkani s kolegy, hovory ve fronté na kavu, diskusi v pfednaskovych salech i chutny $trddl v hotelu Clarion.

Na co se ale tésit mdZete: z pohodli domova, kancelare Ci lékarského pokoje se mUzete pfipojit, nemusite platit registracni poplatky a uslySite kvalitni edukaéni i
puvodni prednasky. Postery si mUzete prohlédnout, kdy se Vam to bude hodit a navic mUZete vyuzit posterovou sekci. PFi ni uvidite krati¢ké prezentace autord, my
coby moderatofi se budeme snazit rozproudit diskusi a upozornit vSechny na vysledky, které nas zaujaly. Pro vSechny pfednasky a sdéleni plati, Ze je budeme vysilat
bud’ ze studia z Clarionu nebo z prostrfedi, které si zvoli pfednasejici.

Rozhodli jsme se ¢ast odborného programu vénovat tomu, co nas od roku 2020 obklopuje. Sdéleni na covidova témata nemaji za cil opakovat zpravodajstvi hlavnich
serverU a zpUsobit mezi Ucastniky vegetativni reakci, ale prezentovat ovéfené poznatky z oblasti imunologie infekce a v oSetfovatelském bloku predat praktické

informace, které Vam pomohou pfi kazdodenni praci nejen s pacienty s COVIDem.

Ocekavame vysoky pocet U¢astniky, takze autori prednasek se mohou tésit na Siroké obecenstvo a odpovidajici diskusi. Dékujeme firmam za Ucast a podporu a tésime
se, Ze pfipravi kvalitni sympozia.

Mili kolegové, téSime se na setkani s Vami, byt virtudini a doufame, Ze Vas 21. prazské hematologické dny - HEMATOLOGIE 2021 zaujmou.

21 Oy,
; ,}M Y I|‘Ca.5*”—3 i, | Usp f{
Ondrej Hrusak Marek Trnény

predseda organizacniho a védeckého vyboru prezident

OBSAH
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TERMIN KONANi ONLINE KONFERENCE
28.-29. 1. 2021

ve dnech a ¢asech:
Ctvrtek 28. 1. 2021 11.00 - 19.00 hodin
patek 29.1.2021 11.15 - 15.45 hodin

Zaznam vSech prednasek z konference bude dostupny pro vSechny registrované U¢astniky na webu akce od 10. 2. 2021 az po dobu 3 mésicu.

REGISTRACE

Online sledovani je pro vSechny Uéastniky ZDARMA, po provedené registraci.

Registracni formuldr je k dispozici online na webovych strankach konference.

Po odeslani registracniho formulafe se objevi potvrzeni, Ze registrace byla v porfadku odeslana a po nékolika minutach obdrzite potvrzeni o Vasi registraci.
Jako vstupni pfihlaSovaci kéd do online vysilani, prosime, zadejte e-mailovou adresu zadanou pfi registraci.

CERTIFIKATY

Akreditovana akce systému celozivotniho vzd&lavani je garantovana CLK a ohodnocena kreditnimi body.
Vzdélavaci akce je pofadana dle Stavovského predpisu CLK &. 16.
Konference je uréena pro odbornou verejnost.

Certifikaty budou zaslany elektronicky 14 dni po skonéeni konference vSem registrovanym Géastnikom, ktefi sledovali ONLINE prenos.

OBSAH
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SPOLEK CESKYCH LEKARU
V PRAZE CLS JEP

Prezident konference: Garanti oSetrovatelského programu:
pod zastitou: Marek Trnény Darja Hrabankova
Ceské hematologické spoleénosti CLS JEP Lucie Vylitova
Emeritni prezident: Lenka Turkova
Ceské spoleénosti pro trombézu Pavel Klener Jitka Wintnerova
a hemostéazu CLS JEP
Predseda organizac¢niho Garanti paliativniho bloku:
ve spolupraci s: a védeckého vyboru: Klinika paliativni mediciny VFN a 1.LF UK
Ondrej Hrusak Tym détské podpUrné a paliativni pé¢e FN Motol
I. interni Kklinikou - klinikou hematologie Tym podpdrné a paliativni pé&e UHKT
VFN a 1. Iékarské fakulty UK v Praze Organizaéni a védecky vybor, Katefina Rusinova
¢lenové: Lucie Hrdli¢kova
Ustavem hematologie a krevni transfuze Petr Cetkovsky Michal Kouba
Jaroslav Cerméak
Klinikou détské hematologie a onkologie Jan Evangelista Dyr t
FN Motol a 2. Iékarské fakulty UK v Praze Anna Jonasova
Pavel Klener jr.
Hematologickou klinikou FN Kralovské Toma&s Kozak
Vinohrady a 3. Iékaiské fakulty UK v Praze Peter Salaj
Jan Stary

Tomas Stopka
Jan Trka
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ctvrtek 28. 1. 2021

11:15-12:00  12:00-13:00 O~ 14:30 Jp0—17:30
Satelitni Satelitni Blok I Blok Il 17:30-19:00
SEKCE 1 sympozium sympozium Edukacéni program Edukaéni program Posterova sekce
Roche Novartis Prednaskova sdéleni 14:30-15:55 Prednaskova sdéleni
11:00 SLAVNOSTNI
o ZAHAJENI
Zahdjeni
konference 1110 120000 N0 13:00-14:30 Neuwirtova prednaska
i : i : Blok IV Hefmanského prednaska NI .00
Satellt_nl Satellt_nl Edukaéni program T s
SEKCE 2 sympozium sympozium = — > T Osetrovatelsky program:
Gilead AbbVie Prednaskova sdéleni Osetfovatelstvi v COVID-19 éfe
Sciences Ocenéna sdéleni
mladych hematologd
patek 29. 1. 2021
11:15-12:00  12:00-12:45 12:45-13:30 13:30-15:00 15:00-15:45
Satelitni Satelitni Satelitni Blok 111 Satelitni
SEKCE 1 sympozium  sympozium  Ssympozium Edukaéni program sympozium
Takeda Janssen- Roche = = — Amgen
Cilag Prednaskova sdéleni
15:45
Zakonceni Legenda:
konference —
11:15-12:00 12:00-12:45 12:45-13:30 13:30-15:00
Satelitni Satelitni Satelitni Blok V
SEKCE 2 sympozium  sympozium  sympozium
. ukacni program
Pfizer Celgene/BMS  Astellas PTog - .
r as 3 & i OSETROVATELSKY PROGRAM

Company Prednaskova sdéleni
POSTEROVA SEKCE
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11:15-12:00

12:00 - 13:00

13:00-14:30

13:00 - 13:20

13:20 - 13:35

13:35-13:55 I

13:55-14:10

14:10 - 14:30

SEKCE 1

Odborny program - Blok |

Predsedajici: Zuna J. (Praha)

EO1 Ph-negativni chronicka myeloproliferativni onemocnéni
a chronicka myeloidni leukemie na ASH 2020
Faber E. (Olomouc)

001 Major molecular response is the threshold for NGS
analysis and resistant BCR-ABL1 mutation detection in CML
Machova Polakova K. (Praha) a spol.

EO02 Anémie ve stafi a klonalni hematopoéza
Cermak J. (Praha)

002 Diagnostic yield of bronchoalveolar lavage (BAL) in
haematological patients - single centre 14 years experience
Palackova M. (Brno) a spol.

EO3 Tromboéza a hemostaza ve svétle aktualnich poznatkd
Penka M. (Brno)

11:15-12:00
12:00 - 13:00

13:00-14:30

13:00 - 13:20

13:20 - 13:35

13:35-13:50

13:50 - 14:05

14:05 - 14:25

PODROBNY PROGRAM KONFERENCE

(SCHEMA PROGRAMU)

OBSAH

SEKCE 2

Odborny program - Blok IV

Predsedajici: Cetkovsky P. (Praha)

E07 Myelom - prehled z ASH 2020
Spic¢ka I. (Praha)

003 Identification of novel regulatory pathway for
immunoglobulin production provides rational treatment
for bortezomib-resistant multiple myeloma patients

- OCENENA SDELENi MLADYCH HEMATOLOGU

Simiéek M. (Ostrava) a spol.

004 miR-29 Influences CD40 Signaling in Chronic Lymphocytic
Leukemia (CLL): An Axis Affected by BCR Inhibitors
Mréaz M. (Brno) a spol.

005 Single-Cell Profiling of Signal Transduction
Pathways in pediatric T-Cell Acute Lymphoblastic
Leukemia by Mass Cytometry: Dissecting JAK/STAT
and PI3K/AKT/mTOR Active Signalling

- OCENENA SDELENi MLADYCH HEMATOLOGU
Kuzilkova D. (Praha) a spol.

EO8 CAR bunééna terapie v 1é¢bé lymfoidnich malignit
Pytlik R. (Praha)
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14:30-15:55
14:30 - 14:45

14:45-15:15

15:15 - 15:45

@CHEMA PROGRAMU)

PODROBNY PROGRAM KONFERENCE

o

SEKCE 1 SEKCE 2

SLAVNOSTNIi ZAHAJENi KONFERENCE

Zahéjeni konference

Neuwirtova prednaska:
Problematika poruch hemokoagulace v Ceské republice
Dyr J. E. (Praha)
Kotlin R., Stikarova J. (Praha)

Hefmanského prednaska:
Pokrok v lécbé leukémie u déti v novém tisicileti
Stary J. (Praha)

OBSAH
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¢tvrtek 28. 1. 2021

cas SEKCE 1

16:00-17:30  Odborny program - Blok Il
Predsedajici: Trka J. (Praha)

16:00 - 16:15 Integration of COO into the clinical CNS International Prognostic Index
improves CNS relapse prediction in DLBCL
- ocenénd prace CHS
Klanova Zikmundova M. (Praha)

16:15 - 16:30 Genomic IandscaE)e of pediatric B-other acute lymphoblastic leukemia
- ocenéna prace CHS
Zaliova M. (Praha)
16:30 - 16:50 EO04 Imunologie COVID-19 a péée o hematoonkologické pacienty
Hrusék O. (Praha)
16:50 - 17:10 EOS5 Paliativni medicina na ASH: 62th Annual Meeting
Rusinova K. (Praha)
17:10-17:30 E06 Pediatrie na ASH 2020
PospisSilova D. (Olomouc)

17:35-19:00 Posterova sekce
Moderuji: Hrusak O. (Praha), Trka J. (Praha)

SAVE THE DATE!
SRDECNE VAS ZVEME NA
22. PRAZSKE HEMATOLOGICKE DNY
HEMATOLOGIE 2022 - POST-ASH

20. - 21. 1. 2022

OBSAH
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patek 29. 1. 2021

11:15-12:00
12:00 - 12:45
12:45-13:30

13:30 - 15:00

13:30 - 13:50

13:50 - 14:05

14:05 - 14:20

14:20 - 14:40

14:40 - 15:00

15:00 - 15:45

15:45

SEKCE 1

Odborny program - Blok lll

Predsedajici: Trnény M. (Praha)

E09 Non-Hodgkinovy lymfomy
Janikova A. (Brno)

006 Targeting anti-apoptotic MCL1 protein with S63845
is highly effective in aggressive B-cell Non-Hodgkin
lymphomas with non-expression of BCL2

Klanova M. (Praha) a spol.

007 Bayesian Network Modelling As a New Tool in Predicting of
the Early Progression of Disease in Follicular Lymphoma Patients
Prochézka V. (Olomouc) a spol.

E10 Aktualni trendy v diagnostice a Ié¢bé Hodgkinova lymfomu
Moécikova H. (Praha)

E11 Novinky v biologii CLL a mechanismech cilené lé¢by
Mréz M. (Brno)

Zakonéeni konference

PODROBNY PROGRAM KONFERENCE

11:15-12:00
12:00 - 12:45
12:45 - 13:30

13:30 - 15:00

13:30 - 13:50

13:50 - 14:05

14:05 - 14:25

14:25 - 14:40

14:40 - 14:55

(SCHEMA PROGRAMU)

OBSAH
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SEKCE 2

Odborny program - Blok V

Predsedajici: Kozak T. (Praha)

E12 Transplantace kmenovych bunék krvetvorby u déti s akutni
lymfatickou leukémii, po 50 letech uz vime kdy a jak?
Sedlacek P. (Praha)

008 In vitro and in vivo preclinical models for testing
new therapies for AZACITIDINE-RESISTANT MDS/AML
Stopka T. (Praha) a spol.

E13 Akutni myeloidni leukémie na 62. ASH Annual
Meeting and Exposition
Racil Z. (Praha)

009 Randomized open-labeled academic trial
comparing ‘G-CSF PRIOR AZA’ with standard
AZA THERAPY in high risk MDS patients
Stopka T. (Praha) a spol.

010 MethScore as a New Prognostic Tool for
Complex DNA Methylation Changes Assessment
in Patients with Acute Myeloid Leukemia
Sestakovéa S. (Praha) a spol.
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PO1

IDENTIFICATION OF MOLECULAR MECHANISMS
RESPONSIBLE FOR THE DEVELOPMENT OF
EXTRAMEDULLARY DISEASE IN MYELOMA AND POTENTIAL
NOVEL THERAPEUTIC TARGETS USING TRANSCRIPTOMIC
AND EXOME PROFILING

Zihala D. (Ostrava) a spol.

P02

A PHASE Ib, OPEN-LABEL, RANDOMIZED STUDY TO ASSESS
SAFETY AND PRELIMINARY EFFICACY OF TAFASITAMAB
(MOR208) OR TAFASITAMAB + LENALIDOMIDE IN ADDITION
TO R-CHOP IN PATIENTS WITH NEWLY DIAGNOSED DIFFUSE
LARGE B-CELL LYMPHOMA: ANALYSIS OF THE SAFETY
RUN-IN PHASE

Belada D. (Hradec Kralové) a spol.

P03

CLONAL HEMATOPOIESIS WITH SOMATIC MUTATIONS IN
»~AYA" GENERATION OF PATIENTS WITH CHRONIC MYELOID
LEUKEMIA

Koblihova J. (Praha) a spol.

P04

ANTI-ANGIOGENIC THERAPY WITH BEVACIZUMAB IS
EFFECTIVE IN VIVO IN IBRUTINIB-RESISTANT MANTLE CELL
LYMPHOMA

Vockova P. (Praha) a spol.

PO5

LIMITED EFFICACY OF DARATUMUMAB IN MULTIPLE
MYELOMA WITH EXTRAMEDULLARY DISEASE
Jelinek T. (Ostrava) a spol.

CSCHEMA PROGRAMlD

POSTEROVA SEKCE

PO6

HOW TO TREAT ELDERLY PATIENTS OVER 80 YEARS WITH
DIFFUSE LARGE B-CELL LYMPHOMA: ALL BENEFIT FROM
RITUXIMAB AND SELECTED ONES FROM R-CHOP

Vodicka P. (Praha) a spol.

PO7

DO NOT WASTE THE DATA: A PIPELINE FOR EVALUATION OF
BCR-ABL1 KINASE DOMAIN MUTATION USING INDIVIDUAL

THRESHOLDS
Benesova A. (Praha) a spol.

PO8

PROTON RADIOTHERAPY FOR MEDIASTINAL HODGKIN
LYMPHOMA: THEORETICAL BACKGROUND AND CLINICAL
EXPERIENCE

Dédeckova K. (Praha) a spol.

P0O9

IDENTIFICATION OF PML-RARA, CBFB-MYH11 AND
RUNX1-RUNX1T1 GENOMIC FUSION SEQUENCES IS
FEASIBLE AND ENABLES NAMBIGUOUSLY INTERPRETABLE
AND SENSITIVE MONITORING OF MINIMAL RESIDUAL
DISEASE

Lukes J. (Praha) a spol.

P10

DYNAMIC CHANGES OF INHIBITORY KILLER-
IMMUNOGLOBULIN-LIKE RECEPTORS ON NK CELLS
AFTER ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION: AN INITIAL STUDY

Jindra P. (Plzeri) a spol.

OBSAH
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P11

ACTIVE THROMBIN BOUND TO D-DIMERS AND ITS VALUE:
NEW APPROACH TO DIAGNOSIS OF THROMBOSIS?
Stikarové J. (Praha) a spol.

P12

SURVEY OF TRANSPLANT ASSOCIATED MACROPHAGE
ACTIVATION SYNDROME (TAMAS) FOLLOWING ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION IN
CHILDREN AND YOUNG ADULTS

Sedlacek P. (Praha) a spol.

P13

STORAGE OF UV LIGHT AND RIBOFLAVIN TREATED RBC
AFTER CRYOPRESERVATION AND RECONSTITUTION IN AS-3
ADDITIVE SOLUTION

Kutac D. (Praha) a spol.

P14

MUTUAL COMPETITION BETWEEN IMATINIB AND CARNITINE
INTAKE THROUGH THE OCTN2 TRANSPORTER IN CML

AND MUSCULAR CELLS

Burda P. (Praha)

P15

ATYPICAL DELETIONS OF THE LONG ARM OF CHROMOSOME
5 WITH RETAINED COMMONLY DELETED REGIONS (CDR) IN
MDS

Zemanova Z. (Praha) a spol.

@CHEMA PROGRAMlD

POSTEROVA SEKCE

P16

INDIVIDUAL MOLECULAR RESPONSE EVALUATION ON
BOTH DNA AND mRNA BCR-ABL1 LEVEL DIMINISHED
DIFFERENCES IN TIME TO MOLECULAR RESPONSE
ACHIEVEMENT BETWEEN CML PATIENTS WITH e13a2 vs
e14a2 TRANSCRIPT TYPE

Machova Poldkova K. (Praha) a spol.

P17

THE PROGNOSTIC SIGNIFICANCE OF MINIMAL RESIDUAL
DISEASE MONITORING BY WT1 GENE EXPRESSION IN
PERIPHERAL BLOOD BEFORE AND AFTER ALLOGENEIC STEM
CELL TRANSPLANTATION IN AML PATIENTS

Véalkova V., Vydra J. (Praha) a spol.

P18

ANALYSIS OF CMV REACTIVATION RISK AFTER T CELL
REPLETE HAPLOIDENTICAL AND MATCHED DONOR
ALLOGENEIC HEMATOPOIETIC CELL TRANSPLANTATION
Cemusova B., Viydra J. (Praha) a spol.

P19

RARE TRANSLOCATIONS IN BONE MARROW CELLS OF
PATIENTS WITH ACUTE MYELOID LEUKEMIA (AML)
Ransdorfovd S. (Praha) a spol.

P20

LncRNA PROFILING REVEALS THAT THE DEREGULATION OF
H19, WT1-AS, TCL6, AND LEF1-AS1 IS ASSOCIATED WITH
HIGHER-RISK MYELODYSPLASTIC SYNDROME

Dostalova Merkerova M. (Praha) a spol.

OBSAH
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P21 P26

LABORATORY DIAGNOSTICS OF 21 UNRELATED FAMILIES
FROM CZECH REPUBLIC WITH DYSFIBRINOGENEMIA AND
HYPOFIBRINOGENEMIA
Ceznerovda E. (Praha) a spol.

P22

KINETICS OF BONE MARROW BLASTS AND USEFULNESS OF
DAY 14 AND DAY 21 ASSESSMENT DURING INDUCTION OF
ACUTE MYELOID LEUKEMIA

Ra&cil Z. (Praha) a spol.

P23
REZISTENCE NA IMATINIB U CML LINIE K562: EXOSOMY

Z REZISTENTNICH BUNEK NESOU SPECIFICKE MEMBRANOVE
MARKERY A POMAHAJI PREZIT SENZITIVNIM BUNKAM

Toman O. (Praha) s spol.

P24

NELFINAVIR INHIBITS THE TCF11/Nrf1-MEDIATED
PROTEASOME RECOVERY PATHWAY IN MULTIPLE MYELOMA
Fassmannova D. (Praha) a spol.

P25

CAPTURE-BASED NGS PANEL FOR DETECTION OF
IMMUNOGLOBULIN AND T-CELL RECEPTOR GENE
REARRANGEMENTS IN DNA SAMPLES FROM PATIENTS WITH
ACUTE LYMPHOBLASTIC LEUKEMIA

Jelinkova H. (Brno) a spol.

FUNCTIONAL ANALYSIS OF NEW VARIANT GP1BA GENE IN
INHERITED MACROTROMBOCYTOPENIA
Skalnikova M. (Brno) s spol.

P27

HBV AND HCV EPIDEMIOLOGY AMONG NEWLY DIAGNOSED
NHL PATIENTS IN REAL WORLD ANALYSIS (NIHIL)

Dlouha L. (Praha) a spol.

P28

SOMATIC MUTATIONS IN HLA-loci IN PATIENTS WITH
MYELOID LEUKEMIA
PGbalové S. (Praha) a spol.

P29

SEROVE HLADINY VYBRANYCH CYTOKINU U AKUTNI
LYMFOBLASTICKE LEUKEMIE DOSPELYCH A JEJICH
SOUVISLOST S PROGNOSTICKYMI FAKTORY A PREZITIM
Horacek J.M. (Hradec Kralové) a spol.

P30

SEARCHING FOR OTHER TOPICS OF QUALIFICATION PLANS
IN THE TRANSPLANT PROGRAM CLINICAL PART - THE ONE
CENTER EXPERIENCE

Dobrovolna M. (Praha) a spol.

P31

IMPACT OF FIBRINOGEN POST-TRANSLATIONAL
MODIFICATIONS ON ITS STRUCTURE AND FUNCTION
Sovové Z. (Praha) a spol.

OBSAH
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P32
SEROVE HLADINY VYBRANYCH CYTOKINU A SOLUBILNICH
ADHEZNICH MOLEKUL U NOVE DIAGNOSTIKOVANE
AKUTNI MYELOIDNIi LEUKEMIE: SOLUBILNi RECEPTOR PRO
INTERLEUKIN-2 JE PREDIKTOREM CELKOVEHO PREZITi
Kupsa T. (Hradec Kralové) a spol.

P33
VLIV POUZITE METODY IZOLACE DNA NA VYSLEDNOU
KVANTIFIKACI PRO MONITOROVANiI BUNECNEHO
CHIMERISMU

Josefusova K. (Praha) a spol.

@CHEMA PROGRAMU)

OBSAH
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Ctvrtek 28.1.2021

17:30-19:00

17:30 - 17:45

17:45 - 18:00

18:00 - 18:15

18:15- 18:30

18:30 - 18:45

18:45 - 19:00

(SCHEMA PROGRAMU)

OSETROVATELSKY PROGRAM

o

SEKCE 2

Osetrovatelsky program — Osetrovatelstvi v COVID-19 ére

Trojanek M. (Praha):

Jonasova A. (Praha):

Koren J. (Praha):

Sedlak F. (Praha):

Klatovska M. (Praha):

Feberova P. (Praha)

Predsedajici: Hrabankova D.(Praha)

Novy koronavirus SARS-COV-2 a onemocnéni COVID-19
COVID-19 a myeloidni nadory

COVID-19 a lymfomy

COVID-19 a mnohocetny myelom

"Sestra v akci" covidového centra intenzivni péce

"Sestra v akci" covidového centra [0zkové péce
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CTVRTEK 28. 1. 2021 - SEKCE 1

11:15-12:00 SEKCE 1

HEMLIBRA® DATA VS KLINICKA
PRAXE V CESKE REPUBLICE

KORESPONDUJi DATA Z LITERATURY

S NASi KLINICKOU PRAXi U DOSPELYCH
PACIENTU S PROFYLAXi HEMLIBRA®?
MUDr. Petr Smejkal, Ph.D.

CO ZAZNELO NA ASH 2Q20 K EMICIZUMABU
A KAZUISTIKY PACIENTU Z UHKT PRAHA
MUDr. Véra Geierova

HEMLIBRA® - STARSIi A NOVA DATA VE VZTAHU K NASIM

ZKUSENOSTEM S LECBOU U DETSKYCH PACIENTU
MUDr. Ester Zapotocka
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CTVRTEK 28. 1. 2021 - SEKCE 2
¥J GILEAD

Creating Possible

11:15-12:00 SEKCE 2

ZKUSENOSTI S PRIPRAVKEM
YESCARTA V CESKE REPUBLICE

LECEBNE MOZNOSTI U PACIENTU S LYMFOMEM
Z PLASTOVYCH BUNEK (MCL)

PREHLED PACIENTU LEQENYCH CAR-T
A KAZUISTIKY VYBRANYCH PACIENTU
LECENYCH PRIPRAVKEM YESCARTA
MUDr. Frantisek Folber, Ph.D.

MCL - EPIDEMIOLOGIE, SOUCASNE
A BUDOUCI LECEBNE MOZNOSTI
Doc. MUDr. Andrea Janikova, Ph.D.
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12:00-13:00 SEKCE 1

UVODNI SLOVO PREDSEDAJICIHO SYMPOZIA
Prof. MUDr. Zdenék RACcil, Ph.D.

KDY ZAHAJIT LECBU 2. LINIE IMUNITNI
TROMBOCYTOPENIE?

MUDr. Eva Konifova

(1. interni klinika — klinika hematologie 1. lékarské fakulty
Univerzity Karlovy a VSeobecné fakultni nemocnice v Praze)

CAR-T V LECBE LYMFOMU: KONFRONTACE
KLINICKYCH STUDII S REALITOU

MUDr. Robert Pytlik, Ph.D.

(Ustav hematologie a krevni transfuze Praha)

LECBA AML V ROCE 2021
Prpf. MUDr. Zdenék Racil, Ph.D.
(Ustav hematologie a krevni transfuze Praha)
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12:00-13:00 SEKCE 2

VENCLYXTO™ : NOVE OTAZKY A ODPOVEDI
Uvadi prof. MUDr. Michael Doubek, Ph.D.

BCL-2: ATRAKTIVNI LECEBNY CiL
Doc. MUDr. Pavel Klener, Ph.D.

PREDNOSTI CASOVE OMEZENE TERAPIE
A HLUBOKYCH LECEBNYCH ODPOVEDI
Prof. MUDr. Michael Doubek, Ph.D.

KTERE FAKTORY VSTUPUJi DO ROZHODOVANI
PRI VYBERU CiLENE TERAPIE?
Prof. MUDr. Marek Trnény, CSc.
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11:15-12:00 SEKCE 1

VIRTUALNi SYMPOZIUM SPOLECNOSTI
TAKEDA: NOVINKY V HEMATOLOGICKE
A HEMATOONKOLOGICKE LECBE

KDY A JAK LECIT SEKUNDARNI IMUNODEFICIENCE
(SID) V HEMATOONKOLOGII

MUDr. Alexandra Jungova, Ph.D.

(Hematologicko - onkologické oddéleni, FN Plzeri)

STAV A DIAGNOSTIKA K;LOUBLol U PA(}IE’NTQ’

S HEMOFILII - NA KAZDEM KRVACENI ZALEZI
Doc. MUDr. Petr Dulicek, Ph.D.

(Vedouci centra pro trombdézu a hemostazu, IV. interni
hematologicka klinika, FN a LF Hradec Kralové)

BRENIUXIMAB VEDOTIN - 5LETA DATA ZE
STUDII ECHELON-1 A ECHELON-2

MUDr. Heidi Mécikova, Ph.D.

(Oddéleni klinické hematologie, FNKV Praha)
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11:15-12:00 SEKCE 2

LECBA AKUTNICH LEUKEMIi V ERE ADC -
CO PRINASEJi DO KLINICKE PRAXE

JAK ZMENIL GEMTUZUMAB OZOGAMICIN
NAS PRISTUP K LECBE PACIENTU S AML

Prof. MUDr. Jifi Mayer, CSc.

(Interni hematologicka a onkologicka klinika FN Brno)

PRAKTICKE ASPEKTY LECBY R/R ALL
INOTUZUMABEM OZOGAMICINEM

MUDr. Mgr. Cyril Sélek, Ph.D.

(Ustav hematologie a krevni transfuze, Praha 2)

OBSAH

21




(SCHEMA PROGRAMU)
21. PRAZSKE HEMATOLOGICKE DNY m ’
Hematologie 2021 SATELITNI SYMPOZIA -

POST-ASH

PATEK 29. 1. 2021 - SEKCE 1 PATEK 29. 1. 2021 - SEKCE 2

Celgene | (M Bristol Myers Squibb’

Company
12:00-12:45 SEKCE 1 12:00-12:45 SEKCE 2
IMBRUVICA® - DUKAZY MISTO SLIBU JISTOTY | NOVINKY V LECBE
LECBA PACIENTU S CLL HEMATOLOGICKYCH MALIGNIT

. Pfedsedajici: Prof. MUDr. Marek Trnény, CSc. (VFN Praha)
IMBRUVICA® V DOBE COVID-19

Prof. MUDr. Michael Doubek, Ph.D. NOVINKY V MANAGEMENTU MDS
) ) ; ) Doc. MUDr. Anna Jonasova, Ph.D.
VOLBA CILENE TERAPIE PODLOZENA (VFN Praha)
DLOUHODOBYMI DATY L
Prim. MUDr. Martin Spacek, Ph.D. IMiDy V LECBE MM V ROCE 2021
) MUDr. Petr Pavlicek
A CO NA TO KLINICKA PRAXE? (FNKV Praha)

MUDr. Martin Simkovié, Ph.D.
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PATEK 29. 1. 2021 - SEKCE 1

12:45-13:30 SEKCE 1

POLIVY - MOZNOST UCINNE TERAPIE
PACIENTU S RELAPSEM DLBCL

Moderator: Prof. MUDr. Marek Trnény, CSc.

CO MUZEME NABIDNOUT PACIENTOVI
S RELAPS/REFRAKTERNIM DLBCL?
Prof. MUDr. Marek Trnény, CSc.

JAK PRISTUPOVAT K VYBERU NEMOCNYCH

S RELAPSEM DIFUZNIHO B-VELKOBUNECNEHO
LYMFOMU NEVHODNYCH K TRANSPLANTACI
PRO KOMBINACNI LECBU POLA+BR

Prof. MUDr. Vit Prochazka, Ph.D.

SEKVENCE LECEBNYCH MOZNOSTI
V TERAPII NEMOCNYCH S R/R DLBCL
MUDr. David Belada, Ph.D.
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D4

12:45-13:30 SEKCE 2
XOSPATA™ - NOVA CILENA LECBA R/R FLT3 + AML

DETEKCE A PROGNOSTICKY VYZNAM
FLT3 ITD A TKD MUTACI U AML?

Prof. MUDr. Zdenék Racil, Ph.D.

(UHKT Praha)

NOVA MOZNOST V LECBE RELAPS/REFRAKTERNI
AML S POZITIVITOU FLT3 MUTACE

Doc. MUDr. Pavel Zak, Ph.D.

(IV. Hematologicka klinika, FN Hradec Kralové)

PRVNI ZKUSENOSTI S LECBOU PRIPRAVKEM
XOSPATA™ V CESKE REPUBLICE

MUDr. Barbora Weinbergerova

(Interni hematologicka a onkologicka klinika, FN Brno)
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15:00-15:45 SEKCE 1

AKTUALNI TEMATA NAPRIC
HEMATOLOGICKYMI DIAGNOZAMI
Predsedajici: Prof. MUDr. Tomas Kozak Ph.D., MBA

15:00 - 15:15

STUDIE VS. PRAXE - JAK S| BLINATUMOMAB
STOJi V TOMTO SROVNANI?

MUDr. Mgr. Cyril Sélek, Ph.D.

15:15-15:30 . .
ROZSIRENE MOZNOSTI LECBY PRIPRAVKEM
KYPROLIS® (KARFILZOMIB)

MUDr. Petr Pavlicek

15:30 - 15:45

ITP A NPLATE® (ROMIPLOSTIM) V
DOBE PANDEMIE COVID-19

MUDr. Eva Konifova
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PH-NEGATIVNi CHRONICKA MYELOPROLIFERATIVNI
ONEMOCNENI A CHRONICKA MYELOIDNI

LEUKEMIE NA ASH 2020

Faber E.

Hemato-onkologicka klinika FN Olomouc a LF UP v Olomouci

Na 62. vyro¢ni konferenci Americké hematologické spole€nosti (ASH) bylo
pfijato do obou zminénych sekci celkem 142 sdéleni (39 pfednasek a 103 po-
ster() vénovanych chronickym myeloproliferativnim onemocnénim. PFispév-
kd vénovanych chronické myeloidni leukemii (CML) bylo o poznani méné nez
téch, které byly zaméfeny na Ph-negativni chronicka myeloproliferativni one-
mocnéni (Ph—-CMO). CML byla tématem 4 oralnich a 5 posterovych sdéle-
ni zamérenych experimentdlné plus 13 prednasek a 38 posterl vénovanych
klinické problematice, zatimco o Ph-CMO pojednédvalo 27 experimentélnich
(9 prednések a 18 poster() a 55 klinickych (13 prednasek a 42 posterd) pri-
spévkd. Dominovaly zejména zpravy o klinickych studiich r0zné faze, které
prinaSely Uplné nové nebo nejnovéjsi vysledky zkoumani U€innosti nebo bez-
pec¢nosti novych pfipravkd (idasanutlin, tamoxifen, imetelstat, navitoclax mo-
melotinib a dalsi) a derivatd interferonu u Ph—-CMO v rbznych klinickych situ-
acich (po stanoveni diagnézy, s rezistenci na standardni 1é¢bu v prvni nebo
dalich liniich a s rdznym vstupnim rizikem nemoci). Mohlo by se zdéat, Ze toto
mnozstvi abstrakt reflektovalo pouze zvySenou snahu firem prosadit se v této
oblasti s inovativnimi preparaty, ale opak je pravdou. Odeznély také velmi za-
jimavé pfispévky s vysledky akademického vyzkumu, ktery na chronickd mye-
loproliferativni onemocnéni rozhodné nezapomina.

Je zajimavé, Ze tfi ze Sesti ,late-breaking” souhrn0 byly vénovany pravé Ph-
CMO a CML. Patfil k nim predevsim pravdépodobné nejlepsi prispévek konfe-
rence vubec, ktery prednesla Jyoti Nagalia z Cambridge (1). Jak sama uvedla
jejich vyzkum se snazil zjistit odpovéd na dvé pomérné bézné otdzky paci-
entl: ,Jak dlouho trpim timto onemocnénim?“ a ,Jak rychle se nemoc vy-
viji?“ Tym z Cambridge si jako model diky klinickym charakteristikdm a ge-
netickému profilu vybral pravé Ph—-CMO s mutaci V617F v genu JAK2 nebo
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s mutacemi v dalSich genech, aby se pokusil odhadnout ¢as, kdy béhem zi-
vota pacienta k ,driver” mutaci doslo a jaka byla nasledna dynamika klonal-
ni expanze. Za timto U¢elem provadél celogenomové sekvenovani kolonii od-
vozenych z jednotlivych kmenovych bunék ze vzorkd, které byly odebrany
10 pacientm ve véku od 20 do 76 let s rGznymi Ph—-CMO. Vzorky byly ode-
brany opakované béhem pribéhu sledovani a IéEby nemocnych. Védci ziskali
952 vzorkd, které nasledné cilené resekvenovali. Zachytili pfitom 448 553 so-
matickych mutaci, které jim umoznili rekonstruovat fylogeneticka schémata
vyvoje hemopoézy a vystopovat jednotlivé linie az do obdobi embryogenézy.
Tyto experimenty jim umoznily uréit ¢as, kdy k pfislusné mutaci do$lo, charak-
terizovat dynamiku vyvoje nddoru a zméfit rychlost klondlni expanze v indivi-
dudlnich pacientl. V pfipadé mutace JAK2 V617F pozitivnich Ph—-CMO doslo
ke vzniku mutace bud' jako k prvni zméné vibec nebo byla jednou z ,Fidicich”
mutaci nemoci. Mutace se podle odhad0 experimentator’ objevila od nékolika
tydn0 po koncepci (!) az do 11. roku Zivota. K manifestaci nemoci doslo poté
s rbznou latenci — od 20 do 54 (!) let. Dal$i mutace nasledovaly po prvni v in-
tervalu dekad. Podobnym pribéhem se vyznacdovala také mutace DNMT3A at’
uz jako prvni ,driver” mutace nebo jako druha udélost nasledujici po mutaci
JAK2 genu - prvni az osmy tyden gestace az 8. rok Zivota. Védci déle pozo-
rovali 1,5 az 5,5krat vyssi ndklonnost k vyskytu podobnych genetickych zmén
v rdznych klonech jednoho pacienta, coz ukazovalo na to, Ze pravdépodob-
né ke vzniku mutaci existuji individudini dispozice. Také rychlost klonalni ex-
panze byla u jednotlivych pacientd vyrazné rozdilnd a pohybovala se od méné
nez 10 % za rok (coz v daném pripadé znamenalo, ze klon dosahl 1% podilu
po 30 letech) az po vice nez 200 % za rok (coz prfedstavovalo zdvojeni masy
nadoru za 7 mésicd). Rozdily byly pozorovany i v pfipadé, kdy jedinou ,fidici”
mutaci byla mutace JAK2 V617F. Rychlost klonalni expanze nasledné deter-
minovala dobu, po niz doslo ke klinické manifestaci onemocnéni. Jyoti Nagalia
svou fascinujici prezentaci ukoncila konstatovanim, ze jejich zjisténi vyvolavaji
poezy. Soucasné zUstava vyzva pro dalsi vyzkum identifikovat faktory, které se
skryvaji za nachylnosti k mutacim u individualnich pacientd (1).
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Identické problematice byl vénovan rovnéz poster skupiny autord v Cele
s Debra Van Egeren, kterd pouzila obdobné metodiky ke stejnym cildm u 3 pa-
cientd s JAK2 V617F pozitivni esencidlni trombocytémii (ET) a 3 dalSich pa-
cientd s polycytemia vera (PV) (2). Védci potvrdili, Ze mutace JAK2 V617F
samotna dokaze iniciovat vznik myeloproliferace. Postizeny klon mél pfed sta-
novenim diagnozy a akvizici mutace JAK2 delSi dobu vlastnosti klonalni hemo-
poezy nejasného vyznamu (CHIP). Odhadovany interval mezi vznikem mutace
a manifestaci onemocnéni byl u dvou pfipadd ET 25 a 44 let. Autofi uvazovali
o moznostech vcéasné prevence rozvoje myeloproliferace (2). Provedeni stu-
die a také prezentace jeji vysledkd v§ak nebyla zdaleka tak elegantni a pre-
svédciva jako v pripadé projektu skupiny z Cambridge.

Dvé ordlné prezentovana sdéleni byla vénovand patogenezi leukemické
transformace Ph—-CMO (3,4). V prvni praci Slo o sérii experimentd vyuzivaji-
cich genové editace pomoci systému CRISP/Cas9 na mysSim modelu. Autofi
prokazali v procesu leukemizace UCast ztraty genu STK11, ktery kéduje LKB1
regulujici fadu klicovych signalnich drah (3). V druhé studii francouzsti autofi
zjistili asociaci leukemické transformace s mutacemi genu NFE2, u néhoz byla
pred nedavnem na mys$im modelu prokazana schopnost predisponovat k zis-
kani dalSich genetickych abnormalit (resp. genetické nestabilité) a k leukemic-
ké transformaci (4). Vyskyt mutaci NFE2 byl hodnocen v retrospektivni studii
s 1243 pacienty s Ph—-CMO a bylo prokdzano, ze mutace NFE2 byly nezavisle
asociovany s krat$im prezitim bez transformace a krat§im celkovym prezitim,
zatimco nehrdly zadnou roli pfi rozvoji trombohemorhagickych komplikaci ani
pfi vzniku sekundarni fibrézy (4). Pokud budou tyto vysledky potvrzeny, nabi-
zi se moznost zafadit vySetfeni mutaci NFE2 do inicidlniho vySetfeni pacientd
a pridat tuto mutaci také do schémat pro vypocet molekularnich prognostic-
kych indexd.

Z klinického vyzkumu byly prezentovany vysledky fady studii faze Il s ino-
vativnimi molekulami, které maji ambici byt registrovany v 1é¢bé Ph-CMO.
Obecnou charakteristikou prezentaci byly samoziejmé relativné malé skupi-
ny pomérné kratce sledovanych pacientd. U PV byly referovany vysledky stu-
die s idasanutlinem (antagonistou MDM2 vedoucim ke zvySené aktivité p53)
(5). Zarazeno bylo 27 pacientd, u nichz se procento nemocnych s odpovédi
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hodnocené po 32 tydnech 1é¢by pohybovalo mezi 60 az 70 %. Pfes 40 % pa-
cient0 popsalo vy$si nez 50% redukci symptomU, hodnocenych podle $ka-
ly po myeloproliferace MPN TSS. K odpovédi dochazelo dokonce u pacientd,
ktefi byli predléceni ruxolitinibem. Zasadnim problémem léku byly nezadou-
ci UCinky, z nichz nékteré budou asi problémem pfi potfebé dlouhodobé te-
rapie: doSlo ke dvéma zavaznym epizoddm atridIniho flutteru a fibrilace, nic-
méné nejcastéji se vyskytovaly nevolnost a zvraceni, které si u nadpolovi¢ni
¢asti vynutily pacient0 redukci davky (5). U PV s nezbytnosti terapeutickych
venepunkci a pfipadné i cytoredukce byly dosaZzeny velmi zajimavé vysled-
ky s mimetikem hepcidinu PTG-300 (6). Uvahu o mozné G&innosti této mo-
lekuly spocivaly na pfitomnosti chronické sideropenie, expanze erytropoézy
a supresi hepcidinu u PV, ale také potvrzeni efektu PTG-300 na hladiny sé-
rového Zeleza u talasemie, u niz byla ve fazi Il studie prokdzana také vel-
mi dobrd snasenlivost a bezpecnost této molekuly. Doposud bylo zafazeno
18 pacientd vyZadujicich alespor 3 venepunkce k udrZzeni hematokritu < 0,45
béhem posledniho pUlroku. Lék (aktualné aplikovan po dobu 5 aZ 54 tydn0)
byl velmi dobre tolerovan a neved| k Zaddnym nezadoucim U¢inkdm stupné 3
a vice, 90 % nezadoucich reakci bylo stupné 1. Léc¢ba vedla k poklesu hema-
tokritu a poctu erytrocytd, vzestupu ferritinu a prekvapivé i eliminaci potreby
venepunkci v pribéhu pll roku po zahdjeni terapie. Pacienti popsali vyznamné
zlepSeni kvality Zivota hodnocené Skalou MPN-TSS. Klinicka studie s timto zaji-
mavym lékem nadale pokracuje (6). U myelofibrézy (MF) byly popsany zajima-
vé vysledky pfi pouziti inhibitoru telomerazy imetelstatu u vysoce rizikovych
pacientd doposud neléCenych ruxolitinibem. Vysledky studie faze Il IMbark
se dvéma schématy davkovani imetelstatu referoval John Mascarenhas (7).
U ¢asti nemocnych bylo zjisténo zmirnéni symptom0d a zmenseni splenome-
togenetickych odpovédi a poklesu mutaéni naloze. Pfiznivé reagujici pacienti
doséhli delSiho preziti. Molekula by se méla aktualné dostat do faze Ill klinické-
ho zkouSeni (7). Srdan Verstovsek referoval o dlouhodobych vysledcich studif
SIMPLIFY 1 a 2 zkoumajicich U¢inek nového inhibitoru JAK1 a JAK2 momeloti-
nibu u vysoce rizikovych pacientd s MF predlécenych i nepfedlécenych ruxoli-
tinibem (8). Maximalni doba sledovani a Iécby 105 ze 137 pacienty, ktefi méli
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moznost pokracovat v prodlouzenych protokolech studie dosahovala az 10 let.
Momelotinib vykazal dlouhodobé U¢inky se zlepSenim preziti, redukci objemu
sleziny a udrZeni transfuzni nezavislosti (8).

Nékolik pfispévkd bylo vénovano studiim s derivaty interferonu u Ph—-CMO,
z nichz nelze neuvést projekt PROUD-PV s extenzi CONTINUATION-PV, jehoz
se Ucastnila také Ceskd pracovisté (9). Heinz Gisslinger prednasel o pétile-
tych vysledcich této randomizované studie srovnavajici ropeginterferon alfa-
-2b (RP-INF) s hydroxyureou. Z inicialné zafazenych 257 pacient0 randomizo-
vanych v poméru 1:1 pokracovalo v protokolu 95 nemocnych [é¢enych RP-INF
a 76 hydroxyureou. Tri ¢tvrtiny pacientd v obou ramenech pokracovali v 1é¢bé
i v dobé této pribézné analyzy. Statisticky vyznamné vice zafazenych (témér
82 %) s RP-INF ve srovnani s ramenem s hydroxyureou (63 %) udrzelo hema-
tokrit pod 0,45 bez potfeby venesekce pfi 4,2 a 6,6% riziku zdvazné trom-
bembolické pfihody. Schopnost RP-INF vyznamné ovlivnit pfirozeny pribéh
onemocnéni vyplyvala ze signifikantné vyznamnéjsi redukce mutacni naloze
(bé&hem 5 let z pdvodnich 37,3 % na 7,3 %, zatimco v rameni s hydroxyure-
ou doslo k jejimu zvySeni) a podilu dosazeni molekularni odpovédi (69,1 ver-
sus 21,6 %). Z pacient0 Ié¢enych RP-INF pouze u jednoho doslo k progresi
do MF, zatimco v rameni s hydroxyureou to byli 2 nemocni a dalsi 2 prodélali
leukemickou transformaci. DUlezitym faktem bylo také to, Ze od posledni ana-
lyzy nedoSlo k novym problémUm z hlediska bezpecnosti a snaSenlivosti 1é¢-
by RP-INF (9).

Z prezentovanych experimentalnich praci vénovanych CML mé zaujala studie
mezinarodniho konsorcia vedeného finskymi autory v Cele se Satu Mustjoki,
kterd se zabyvala identifikaci imunologickych markerd korespondujicich ne-
jen s naslednym UspéSnym preruSenim lécby inhibitory tyrosinové kinazy
(TKI), resp. dosazenim remise bez potfeby dalsi terapie (treatment-free remi-
ssion, TFR), ale imunitni odpovédi na CML obecné a cilené reakci na leuke-
mické kmenové buriky (10). Pouzili k tomu sekvenovani RNA a T bunééného
receptoru provadéného v jednotlivych burikdch (celkem bylo osekvenovano
pfes 170 000 bunék!) ve 25 vzorcich od pacientd s CML v rdznych fazich
IéCby a po jejim ukonceni. Dale se zaméfili na vySetfeni specifické odpovédi
na nddorovy antigen PR1 a nasledné odpovéd' na tento antigen srovnali nejen
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u CML pacient0 a zdravych kontrol, ale i u dalSich hematologickych a solidnich
malignit, na neseparovanych populacich bunék. Vysledky experimentd svéddi-
ly pro vyraznéjsi U€ast NK bunék v reakci na CML a pro rozdily v celkové inten-
zité imunitni odpovédi u nemocnych s Uspé&Snym dosazenim TFR ve srovnani
s pacienty, u nichz doslo k ¢asnym nebo pozdnim relapsdm. Na leukemickych
CD34+ kmenovych burnkéach s nizkou expresi BCR-ABL se jim podafilo z po-
tencidlnich kandidatd vytipovat antigen LGALS9, jako ten s nejvy$$im poten-
cidlem identifikace imunitnim systémem, a to zejména NK burikami. Naopak
na CD34+ bunkach s vysokou aktivitou BCR-ABL autofi zjistili preferencni ex-
presi antigenu PR1, na néz reagovali T lymfocyty se specifickym anti-PR1 re-
ceptorem castéji u pacientd s CML nez u zdravych kontrol. Pro pacienty s néa-
slednym UspéSnym dosazenim TFR byla charakteristickd cytotoxicka anti-PR1
odpovéd pri preruseni 1écby TKI, zatimco u pacientd s ¢asnym relapsem byly
anti-PR1 bunky vyCerpany a reagovali méné cytotoxicky. Studie pfinesla dalsi
vyznamné poznatky v oblasti imunitni reakce proti CML, které budou pravdé-
podobné pouzZitelné pfi identifikaci pacientd vhodnych k UspéSnému ukonceni
lécby TKI (10).

Z klinicky zaméfenych sdéleni byla mezi pozdni pfelomové souhrny zaraze-
na prezentace vysledkd studie ASCEMBL, studie faze Il srovndvajici ascimi-
nib (prvni inhibitor selektivné interagujici s myristoylovou kapsou ABL kina-
zy) a bosutinib u pacientd, u kterych pfedtim selhala 1é¢ba dvéma TKI (11).
233 pacient0 bylo randomizovano v poméru 2:1 a pacienti, u nichz selhala
[éEba bosutinibem mohli podle rozhodnuti investigatora prejit do ramene s as-
ciminibem. Primarni vysledky studie k 25. kvétnu 2020 pfi medianu sledovani
14,9 mésice referoval Andreas Hochhaus. K tomuto datu pokracovalo v p0-
vodni Ié¢bé asciminibem 61,8 % a bosutinibem 30,3 % pacient0, coz bylo snad
zpUsobeno inicidlni davkou bosutinibu (500 mg/den), kterd byla stanovena pfi
zahgjeni studie. (Dnes je zfejmé, ze pacienty je |épe sndSend davka 400 mg.)
Nedostatecna UCinnost po 6 mésicich 1é¢by byla pozorovana u 10,8 % paci-
entd na asciminibu a 25 % na bosutinibu. Po 6 mésicich 1é¢by také vice pa-
cientd dosahlo nejen velkou a hlubokou molekularni odpovéd s asciminibem
(25,5 a 10,8 %) nez s bosutinibem (13,2 a 5,3 %) ale také kompletni cytoge-
netickou odpovéd (40,8 versus 24,2 %). Pro nezadouci UCinky ukoncilo studii
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vice nemocnych na bosutinibu 21,1 % (u asciminibu pouze 5,8 %). Vysledky
studie podporuji zavedeni asciminibu do praxe s indikaci u rezistentnich nebo
netolerujicich pacientd doposud IéCenych alespori dvéma TKI (11). Byly zve-
fejnény také dalsi vysledky studii BFORE a OPTIC, které Uspésné feSily opti-
malizaci davkovani bosutinibu u nové diagnostikovanych pacient s CML a po-
natinibu u nemocnych v minulosti Ié€enych minimalné dvéma TKI nebo méli
mutaci T315I (12,13). Zatimco bosutinib ve studii faze Ill prokazal ve finalni
pétileté analyze pfi pouziti inicidlni davky 400 mg denné ve vSech stanovanych
cilech lepsi G¢innost nez imatinib (12), u ponatinibu byla pribéznou analyzou
potvrzena pfima zavislost U¢inku na davce se soucasnou bezpednosti snizeni
davky po dosazeni hladiny BCR-ABL transkriptu < 1 % a to pfi pomérné malém
zvySeni rizika arteridlnich ischemickych pfihod (13). Japonsti autofi prezen-
tovali vysledky studie, jejiz provedeni se vzdy oznacovalo jako nepravdépo-
dobné (14). Slo o prospektivni randomizované srovnani U¢innosti dasatinibu
a nilotinibu u nové diagnostikovanych pacientd s CML se zaméfenim na podil
dosazenych hlubokych molekularnich odpovédi, jako vysledku s potencidlem
pro nasledné preruseni |écby v TFR. Podily dosaZzenych lé¢ebnych odpovédi
v obou ramenech studie byly fakticky identické a autofi nepopsali ani zAdna
neocekavand bezpecnostni rizika. Celkové vétsi U¢innost obou TKI ve srovna-
ni se studiemi provedenymi s pacienty v Evropé a Americe vysvétlovali autofi
v diskuzi niz§i hmotnosti japonskych pacientd (14).

Na obé vybrana témata (Ph—-CMO a CML) odeznéla fada dalSich zajimavych
prispévkl, o nichz se bude mozné alespon v kratkosti zminit pfi prezentaci.
Je nezbytné zdiraznit, Ze virtudlni prdbéh konference s navstévami po pra-
covni dobé (byt' skytajici moznost navratu k prezentacim béhem néasledujicich
dvou tydnUd) nelze s variantou vidét vSe ,naZivo” srovnavat. Doufejme tedy,
Ze pokud ne jesté Prazské hematologické dny, tak 2. hematologicky sjezd
v Olomouci uz bude moci probéhnout v plném rozsahu pfimo v kongresovém
centru NH hotelu.
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| ANEMIE VE STARI A KLONALNi HEMATOPOEZA
Cermak J.
Ustav hematologie a krevni transfuze, Praha

Anémie ve stafi neni stale je$té jasné definovanou jednotkou, predevsim se
diskutuje, jakd je dolni norma hodnoty hemoglobinu (Hb) vzhledem véku.
V soucasnosti se povaZzuje u nemocnych starSich 60 let doIni hranice hodnot
Hb u muz0 mezi 120-135 g/|, u Zen pak 115-125 g/I. Anémie stafi se vyskytu-
je cca u 12% nemocnych nad 60 let véku a u 25% nemocnych starSich 80 let.
Nélez anémie u starSich nemocnych neni jen ndhodnym benignim nélezem,
ale mUze byt spojen se zadvaznymi dUsledky, na Obr. 1 vidite zvySujici se riziko
mortality pfi poklesu hladiny Hb aZ na 3x vys$si riziko u muzd pfi hodnotach Hb
< 120 g/I. V soucasnosti jsou pfiiny anémie ve stafi rozdéleny do 3 skupin.
Prvni skupinu tvori nutri¢ni deficity (nedostatek zeleza, vitaminu B12, kyseliny
listové), druhou skupinu tvofi anemie pfi chronickém onemocnéni (chronické
infekce Ci zanéty), kdy pfiCinou je sekvestrace Zeleza v makrofazich s nasled-
nym jeho deficitem pro krvetvorbu diky cytokiny indukované zvysSené sekreci
hepcidinu . Treti skupinu tvofi tzv. nevysvétlené pfipady. U nékterych nemoc-
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nych moze jit o soubéh nékolika komorbidit (40% nemocnych starSich 80 let
ma 4 a vice komorbidit). PodpUrnymi mechanismy mohou byt snizena produk-
ce ¢i snizend citlivost na erytropoetin, snizena sekrece androgen0 u muzQ,
deficit vitaminu D a také tzv. chronicky lehky zanétlivy stav o nizké aktivité,
u néhoz zfejmé dochazi k indukci tvorby hepcidinu chronickou zvySenou hla-
dinou prozanétlivych cytokin0d spojenych s akumulaci poskozenych molekul
a zvySenou tvorbou toxickych kyslikovych radikald.

Vyznamnym faktorem uplatriujicim se v rozvoji dfive nevysvétlitelnych typ0
anémie u starSich nemocnych se dnes ukazuje byt postupna selekce muto-
vanych klond kmenovych hematopoetickych bunék vedouci k rozvoji klonalni
hematopoézy. Témér u poloviny populace mize byt pfitomna mutace nékte-
rého z genl a vyskyt mutaci stoupd s vékem, zejména ve véku nad 50 let..
Mutace mohou vést k tvorbé abnormalniho genového produktu, jenz mdze al-
terovat s funkci normalni kmenové krvetvorné burky. Studie provedené bé-
hem poslednich 5 let ukazaly, ze mutace nékterych gen0 funguijicich jako epi-
genetické regulatory jakymi jsou DNMT3A, TET2 & ASXL1 &i gen0 regulujicich
sestfihové mechanismy (SF3B1) mohou byt iniciaénimi mutacemi procesu ve-
doucimu ke klondlni proliferaci krvetvorby. Pfehled mutaci vyskytujicich se
u zdravych starSich nemocnych je uveden v Tab. 1.
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Obr. 1 Zvysujici se riziko mortality u muzd ve vztahu k poklesu hladiny Hb

Obvyklé Méné obvyklé Neobvyklé
(>50) (10-49) (5-9)
DNMT3A 403 TP53 33 GNAS 8
TET2 72 JAK2 31 BRCC3 6
ASXL1 62 SF3B1 27 CREBBP 6
GNB1 22 NRAS 6
CBL 12 RAD21 6
SRSF2 11 SETDB1 6
U2AF1 5
SETD2 5

Tab. 1 Mutace pozorované u skupiny zdravych jedincU starSich 58 let.

Rada nemocnych s nejasnou anemii je fazena do skupiny idiopatickych cyto-
penii nejasného vyznamu (ICUS). Kritériem je vice nez 6 mésicU trvajici cy-
topenie v jedné ¢i vice krevnich fadach (Hb < 110 g/I, NS < 1.5x10%/I, PLT <
100x10°%/1) nevysvétlitelnd jinou chorobou a soucasné nepfitomnost znamek
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dysplasie. Genové mutace jsou pfitomny u cca 30% nemocnych (vétSinou
1 mutace, nicméné u poloviny nemocnych dochéazi béhem 6 let k rozvoji klo-
nélni proliferace a u 90% nemocnych dochdazi k vyvoji do lokalni cytopenie
bez zndmek MDS (CCUS) . Jako tzv. CHIP ( klondlni hematopoéza neuréeného
potencidlu ) je oznacovan stay, kdy je pfitomen klon vznikajici bodovou mutaci
¢i malou inzerci/deleci mutaci v genech s potencidlem iniciovat naslednou le-
ukemogenezu. Jako kritérium klonality se dnes povazuje pfitomnost mutova-
né alely (VAF) u 2 2% bunék. CHIP neni omezena vékem, vyskytuje se i u lidi
mlads$ich 50 let, nicméné jeji incidence stoupa s vékem, u nemocnych starSich
70 let je pfitomna u cca 10-15% jedincd. CHIP je tfeba vzdy odlisit od klonal-
ni hematopoezy vznikajici ve vyS§S§im véku, kterd neni ve vztahu s mutacemi
iniciujicimi klondlni proliferaci. Klonalni cytopenie bez pfitomnosti kriterii pro
MDS je oznadovana je CCUS, u CCUS je 13x vyS§i riziko progrese do MDS nez
U ICUS. Néktefi autofi povazuji urcité formy CCUS jako MDS bez zndmek dy-
splasie. Srovnani jednotlivych jednotek je v Tab.2.

Tab.2 Srovnani typu a po¢tu mutaci, velikosti klonu mutované alely (VAF)
a incidence u CHIP, CCUS a MDS.
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Faktory hrajici Ulohu v klon&lnim vyvoji CHIP nejsou jesté zcela objasnény, je
zndmo, Zze CHIP mUze byt po fadu let stabilni bez zndmek klonalni expanze.
Nicméné, akvizice dalSich somatickych mutaci je povaZovana za dUlezity fak-
tor klonalni evoluce CHIP, pfitomnost mutaci DNMT3A, ASXL1 a TET2 vyrazné
prispiva ke klonalni instabilité. Nestabilita a abnormalni zkraceni telomér mize
rovnéz prispivat k chromosomalni instabilité.

Rozdily v chovani patologického klonu u riznych nemocnych a pozorovani,
Ze klonus mudze byt pritomen po dlouhou dobu bez zndmek progrese pfi ne-
ménici se nédlozi mutované alely ukazuji na pritomnost dalSich faktor0 hraji-
cich roli v klondlni proliferaci. Chronicka zanétliva reakce doprovazejici klonal-
ni proliferaci mdze tlumit proliferaci kmenovych bunék a pfispivat k instabilité
genomu. Zvysend hladina volnych kyslikovych radikald pfi pretizeni zelezem
pfi inefektivni erytropoéze a podavani transfuzi mize zvySovat riziko novych
mutaci.
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Obr. 2 Uloha hemopoetického mikroprostiedi v rozvoji klonalni proliferace.

ROzné faktory mohou vést k aktivaci tvorby zanétlivych mediatord /vlevo/,
které vytvareji zanétlivé mutagenni mikroprostfedi. Dochazi ke zvySeni ge-
notoxického stresu, jenz poSkozuje normalni krvetvorné buriky (HSC) a vede
k jejich apoptdze, sou€asné dochazi k selekci mutovanych bunék rezistentnich
ke genotoxickému stresu, jejich klonalni proliferaci a k tendenci akvizice no-
vych mutaci k instabilité genomu. ZvysSena hladina volnych kyslikovych radika-
10 pfi pretizeni zelezem pfi inefektivni erytropoéze a podavani transfuzi mdze
zvySovat riziko novych mutaci.
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V soucCasné dobé je velkd pozornost vénovana Uloze hematopoetického
mikroprostfedi v kostni dfeni. Pfehledny referdt o sou€asnych poznatcich
0 Uloze hematopoetického mikroprostredi prednesl na kongresu EHA 2020
Raaijmakers. V mezenchymalnich bunkach hematopoetického mikroprostredi
dochazi k zanétlivé stimulaci, vyvolavajicimi faktory mohou byt starnuti, posko-
zeni chemickymi latkami Ci zafenim &i sekrece zanétlivych mediatord mutova-
nymi burkami imunitniho systému (makrofagy).Vznika lokalni zanétlivé , mut-
agenni“mikroprostfedi ovliviiujici progenitorové buriky. Dochazi ke zvySeni
genotoxického stresu, coz negativné ovliviiuje proliferaci normélnich kmeno-
vych bunék a vede k jejich apoptéze a k selekci mutovanych bunék resistent-
nich na genotoxicky stres a produkuji mutované imunitni buriky. Takto vznikaji
predpoklady pro klondlni proliferaci a akvizici dalSich mutaci (Obr.2). Tyto te-
orie potvrzuji presentace z letoSniho kongresu ASH, prokazujici vnitfni resis-
tenci mutovanych bunék na zanétlivé mediatory pfi rozvoji klonalni proliferace.

Zavérem je mozno shrnout, Ze anémie, resp. pancytopenie u starsich nemoc-
nych neni pouze nevyznamnym nélezem a nemusi vzdy byt pfidatnym proje-
vem chronického onemocnéni, ale mize byt také projevem rozvijejici se klo-
nalni proliferace s moznosti progrese do leukemizace procesu. Terapeutické
ovlivnéni klonalni proliferace spociva zejména v hledani moznych inhibitor(
zanétlivych mediatord, ve fazi klinického zkouseni jsou nékteré monoklonal-
ni protilatky inhibujici signalni drahy zanétlivého procesu a jejich mozna kom-
binace s jiz uzivanymi latkami /bortezomib,lenalidimid,ibrutinib/, jez maji ur-
City efekt na zanétlivé drahy a mohly by tak potencovat Uc¢inek zkouSenych
inhibitord.
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TROMBOZA A HEMOSTAZA VE SVETLE
AKTUALNi POZNATKU

Penka M.

Oddéleni klinické hematologie FN Brno

Nelze v soucasné dobé zacit jakékoliv sdéleni nez na téma COVID-19. A v sou-
vislosti s koagulopatii je to tak i vice nez namisté.

Koagulopatie provazejici COVID-19 je klinickym fenoménem, ktery ma v pfi-
padé dané infekce komplexni charakter, modifikuje onemocnéni, mdze vy-
znamné ovliviiovat prognézu onemocnéni a mdze vést i k trvalym nasledkdm.

Nepfekvapuje, ze reaktivni systémy, jakymi jsou systémy krevniho srézeni,
jsou dotéeny procesy spojenymi se zavaznymi infekty, a takto jsme zvykli koa-

vvvvvvvvv

a Usticich do sepsi, ¢i SARS. Jsou to zmény, které se dle pUvodce infekce
mohou lisit, lisi se vSak predevsim z ddvodu individualni vnimavosti organis-
mu na r0zné skodliviny. VétsSinou maji charakter koagulopatie provazené kon-
zumpci, majici nakonec generalizovany charakter s diseminaci intravaskularni
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trombdzy a krvacenim, jez je dUsledkem druhotnych zmén, vyCerpani mecha-
nism0 kompenzacénich moznosti a vzniku biologicky aktivnich fragmentd, kte-
ré jsou za normalnich okolnosti likvidovany jesté pred rozvinutim jejich U¢inku.

Porucha koagulace, Ize Fici, ma tedy charakter diseminované intravaskularni
koagulopatie a hned prvni doporu&eni, ktera byla cestou CSTH u nas zvetej-
néna, pocitala s odstupfiovanym zajiSténim pfedevsim antitrombotickou pro-
fylaxi (1, 2). S narUstajicimi poznatky a zkuSenostmi s r0znymi modifikace-
mi klinického obrazu virového onemocnéni, s jeho afinitou k plicim, s tim, ze
byla pozorovana i krvaceni provéazejici onemocnéni, ¢i plicni embolie, pfipad-
né i tepenné trombodzy charakteru srde€nich a mozkovych pfihod, nékdy velmi
dramatickych, stoupal i pozadavek rizné odstupriované intenzity diagnostiky
a lécby téchto nestejnych projevd a zavaznych komplikaci.

Objevila se schémata stratifikujici ¢i skérujici laboratorni ukazatele — dle miry
zvy$eni D-dimer0 (DD) (3), ¢&i fibrinogenu sledujici jeho Urover do vyssich nez
bézné vydavanych hodnot (4), popfipadé posuzovani diferencialniho rozpoctu
z hlediska eosino- a lymfopenie, popr. dalSich ukazateld véetné vypocitava-
ni infek&niho skére intenzivni péce (intensive care infection score — ICIS) (5).

Podobné byla posuzovana koagulopatie provazejici COVID-19 i po strance
léCebnych intervenci. U zdvaznéjSich komplikaci se doporucovalo podavani
vySSi davky antitrombotické profylaxe LMWH ¢&i UFH, v nékterych pfipadech
dokonce i [écba trombolyticka (6). Z dOvodu hrozby tepennych pfihod byla
doporucena i profylaxe protidestiCkovou medikaci (ASA, clopidogrel 7, 8).
Zde se v8ak s ohledem na charakter poruchy vyZzadovala moznost posouze-
ni uréeni kontraindikace podani protidesti¢kovych Iékd. V soucasné dobé jsou
k dispozici nové verze doporuceni, které vS8echny zminéné aspekty zohledriuji
(9) a navic i dalSi spoleCnosti vydaly doporuceni, ktera odrazeji vyvoj poznat-
kU z hlediska nejen celé sloZitosti problému koagulopatie, ale také poznatk0
a zkuSenosti nejen z akutniho obdobi ale i rekonvalescence ¢&i recidiv nemoci
(10, 11).
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COVID-19 - zajisténi prevence a lééby trombotickych komplikaci éi kr-
vaceni

Laboratorni hematologicka vysetfeni k urceni profilu nemocného (12)
a sledovani lééby
+ Z&kladni hematologické vySetfeni — krevni obraz s diferencidlnim rozpo¢tem
leukocytd, PT, APTT
* KO Ize doplfiovat dle potfeby o stanoveni retikulocyt0, ¢i dal§i parametry
s ev. uréenim ICIS
» Koagula¢ni vySetfeni dale obsahuije:

Stanoveni fibrinogenu do vyS$si hodnoty (12 g/I) dle Clause

Stanoveni D-dimerd (DD) kvantitativni metodou

Stanoveni anti-Xa aktivity dle pouZzitého prepardtu (LMWH, pentasacharidu,
api-, rivaro- ¢i edoxabanu)

Dilutovany trombinovy ¢as ke stanoveni koncentrace dabigatranu

Testy primarni hemostazy — PFA-100 ¢&i agregace krevnich destiCek
po indukci ADP, kolagenem, kys. arachidonovou

Tromboelastografie k posouzeni celého pribéhu koagulace

IMPROVE rizikové skore zilniho tromboembolismu (VTE) pouzijeme
ke stanoveni naléhavosti a stupné rizika VTE

VTE riziko

Rizikovy fakor
Predchozi VTE
Znama trombofilie

Soucasnd pareza DK
Malignita

Pobyt na JIP
Imobilizace > 1 den
Vék > 60 let

=== INININ|W
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Prevence trombotickych komplikaci u nemocnych s prokazanou infekei
COVID-19 a nutnou hospitalizaci na standartnim oddéleni (13)
U v8ech je nutné postupovat dle obecnych princip0 zajisténi antitrombotické
péce, jako u pacientl bez infekce COVID-19, véetné udrzeni jiz zavedené pro-
tisrazlivé i protidestickové [écby

prevence/profylaxe antitrombotickou medikaci
+ Pausalni ¢i adjustovana medikace LMWH/pentasacharidy s kontrolou a docile-
nim anti-Xa aktivity v profylaktickém nastaveni tj. 0,2-0,4 1U/ml
» Tam, kde nelze provadét stanoveni anti-Xa aktivity podévat spiSe adjustovanou
davku LMWH 50-100 j./kg tél. hmotnosti
+ Pantasacharidy (Arixtra) se podavajibézné v pausalnidavce 2,5 mgs.c./24 hod.

lécba antitrombotickou medikaci
Prokazanou hlubokou zilni trombdzu ¢i plicni embolizaci bez bezprostfedniho
ohroZeni zivota Ié¢ime:
« terapeutickou davkou LMWH (cca 100 j./kg tél. hm. a a na JIP 12 hodin) s do-
sahovanim 0,6 — 1,0/1,2 1U/ml anti-Xa aktivity
« Alternativou je UFH s dvojndsobnym prodlouzenim APTT, pfip. terapeutickym
dosazenim anti-X aktivity
« Alternativou by mohla byt i DOAC s nastavenim laboratorni kontroly a po kon-
zultaci hematologa

alternativni moznosti antitrombotické profylaxe

« UFH hepariny za danych podminek vétsinou v profylaxi vyuzivdme ve vybra-

nych pfipadech

« DOAC jsou perordlni alternativou, maji moznost sledovani (dabigatran — APTT
¢i Hemoclot, apixaban, rivaroxaban ¢i edoxaban — PT (pro rivaroxaban) a anti-
-Xa aktivita dle pouZitého preparatu); zatim jsou alternativou k v pfipadé pro-
blémd s vyuzitim LMWH/UFH
Warfarin je alternativou, zejména u nemocnych, u nichz je jiz podavan v dlou-
hodobé 1é¢bé
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prevence/profylaxe protidestickovou medikaci
« kdy je jiz zavedena z d0vodu predchozi indikace
 Stav nemocného stav vyUstil v nutnost profylaktické indikace (napf. nové an-
gindzni obtize, TIA.....)
« zhor$eni celkového stavu at' jiz v dUsledku COVID-19 nebo jiného onemocnéni
¢i komplikace s rizikem ¢i komplikacié tepenné trombotické pfihody

Prevence/profylaxe antitrombotickou medikaci za hospitalizace na od-
déleni intenzivni péce (14)
* LMWH - v adjustované davce s dosahovanim vysSi profylaxe s nastavenim
anti-Xa aktivity na 0,4 — 0,5 IU/ml s.c. (pfip. v kontinualni i.v. infuzi)
» Pentasacharidy jsou alternativou — s kontrolou anti-Xa aktivity
« UFH v kontinualni inf0zi (cca 1000 j./hod.) s dosahovanim cca 1,5 — 2 nésob-
ného prodlouzeni APTT

- prevence/profylaxe kombinaci medikace
* Profylaxe zilni trombdzy LMWH a soubéZna prevence tepenné trombdzy pro-
tidesti¢kovou lé€bou - tam, kde neni vysoké riziko krvaceni nebo je vysoké
kardiovaskularni riziko
- prevence LMWH (viz vySe) za sledovani anti-Xa aktivity +
- preventivni podavani kyseliny acetylosalicylové v davce 100 - 200 mg/24, kdy
neni kontraindikovana a kdy laboratorni testy (pokud je Ize provést) nevykazuji
hlub&i poruchu primarni hemostazy

- lééba antitrombotickou medikaci

» Prokdzana hluboka zilni trombdéza ¢i plicni embolizace bez bezprostfedniho
ohrozeni Zivota

« terapeutickd davka LMWH (cca 100 j./kg tél. hm. a 12 hodin) s dosahovanim
0,6 - 1,0/1,2 IU/ml anti-Xa aktivity

« Alternativou je UFH s dvojnasobnym prodlouzenim APTT, pfip. teraputickym
dosazenim anti-X aktivity (md vyhodu snazsi manipulace a je k dispozici anti-
dotum - protamin)
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+ Alternativou by mohla byt i DOAC s ev. laboratorni kontrolou a po konzultaci
hematologa

kautel po konzultaci kardiologa Ci neurologa, popf. hematologa

- lécba tepenné trombozy
« Dle typu pfihody je indikovana bezodkladna konzultace kardiologa, ¢i neurolo-
ga, popf. cévniho chirurga a hematologa

Protisrazliva ¢i protidesti¢kova Iééba v ambulantnim oSetfovani (15)

« MUZe navazovat na predchozi Ustavni péci a je doporucena v propoustéci
zpravé

* nebo je sou¢asti ambulantni péc¢e a pak je ordinovana praktickym Iékafem, kde
by méla v pfipadé pozitivty COVID-19 zohledriovat vSechna rizika a okolnosti
onemocnéni s uréenim indikace dle rizikového profilu nemocného.

« Délka jejiho podavani se odviji od prdbéhu onemocnéni a trvani rizikovych
okolnosti ¢i komplikaci. Ukoncit profylaxi (paklize neni z jiného ddvodu indiko-
vana k dlouhodobému podéavani) Ize dle vétSiny doporu€eni po cca 30 dnech

- Stav Ize konzultovat v tomto sméru s hematologem.

Krvaceni ¢i jeho hrozba u COVID-19 +
« U pacientd s COVID-19 s krvacenim je nutno revidovat ¢i upravit dosavadni
antitrombotickou Ié¢bu pfi zvaZeni rizik Upravy davky nebo typu antitrombotika
&i dokonce prerugeni antikoagulace. Doporu&eny postup Ceské spole&nosti
pro trombdzu a hemostazu CLS JEP, verze 2020-11-11 3
« PFi sou€asném krvaceni je mozné podavat transfuze desticek s cilem udrzet
jejich poc¢et nad 50x10°/I, Cerstvé zmrazenou plazmu (15-25 ml/kg) nebo fib-
rinogen 2 g a vice dle jeho hladiny
« Podani koncentratu faktord protrombinového komplexu je na zvézeni v pfipa-
dé tézké koagulopatie a potfeby redukovat riziko obéhového pretizeni nebo
kdyz nelze pouzit plazmu.
V pfipadé vysokého rizika krvaceni u nekrvéacejicich nemocnych je na zvazeni
transfuze desti¢kovych pfipravkd s cilem udrzet pocet desti¢ek nad 20x10°%/1.

OBSAH

36




>

21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

« Tranexamové kyselina nema byt u DIC v rdmci COVID-19 asociované koagulo-
patie rutinné podavana (16).

« Proti podavani rekonvalescentni plazmy neni ze strany hematologa, resp. koa-
gulopatie namitek. Jeji indikace je dana doporu¢enim CSTL. Diskutovanou
otazkou je pfitomnost a moznost pfenosu antifosfolipidovych protilatek (APA);
vyjadreni v tomto sméru v literature nejsou k dispozici

Nové moznosti v Iécbé hemofilie jako dalsi progresivni kapitola
soucasné hemostazeologie

DalSi progresivné se rozvijejici kapitolou zasahujici problematiku krevniho sra-
Zeni je zména v lécbé hemofilie. Poté co se vénovala pozornost predevsim
pfenosu infekenich chorob, byla pozornost zaméfena na U¢innost a soucasné
odleh€eni zatéze Iécbou substitu¢nimu preparaty se snizenim jejiho objemu
prodlouzenim ¢asu biologického U¢inku Iékd. K tomu byly vyuZzity rdzné cesty
vyvoje léku - vazba Fc fragmentu, albuminu &i pegylace. Doséhlo se tim pro-
dlouzeni intervalu podavani pfipravku se zajiSténim potfebného biologického
UCinku. Tim se stala Ié¢ba pohodInéjsi a prijatelnéjsi pro fadu nemocnych,
ktefi ji dosud - predevsim v profylaktické formé — tfebas i odmitali (17). Dnes
je tato lé¢ba fizena sofistikovanym zpUsobem za pomoci elektronickych medii
s umoznénim individualizace 1é¢by (18).

V pravdé prdlomovou zménou je pak ,nefaktorovad” l1é¢ba hemofilie. Je to
zpUsob, ktery podobné jako v jinych odvétvich mediciny vyuziva biologické
lécby, resp. monoklondlni protilatky, v tomto pfipadé ke korekci koagulaéni
poruchy. Sou¢asnym cilem této 1é€by je hemofilie A s inhibitorem, kdy bifa-
zickd monoklonalni protilatka se svou specifickou vazbou faktoru IX na jedné
a faktoru X plazmatického systému krevniho srdZeni na strané druhé preklene
defektni misto koagulace, kterou necha probéhnout do findini fadze pfemény
fibrinogenu na fibrin. Tato 1é¢ba je prevratem v dosavadni a dosud v podstaté
jediné 1é¢bé, kterd byla zaloZena na substituci a omezena fadou limitd (19).

V sou€asné dobé se nefaktorova lécba uplatfiuje i u nemocnych s hemofi-
lif A bez pfitomnosti inhibitoru a v posledni dobé je doporucovéana i u nemoc-
nych se ziskanou hemofilii (18) a dokonce umozniuje i zajistit potfebnou péci
hemofilikdm typu A s probihajici covidovou infekei (20).
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IMUNOLOGIE COVID-19 A PECE

O HEMATOONKOLOGICKE PACIENTY

Hru§ak O.

CLIP, Klinika déetské hematologie a onkologie 2. LF UK a FN v Motole

Probéh pandemie

Béhem své existence si novy druh coronaviru, SARS-CoV-2, vyzadal 1,8mil
evidovanych obéti, citelné ekonomické ztraty ve vSech civilizovanych ze-
mich, celosvétové zatizeni zdravotnického systému a zménu formatu Praz-
skych hematologickych dn0 2021. Mezi primarné nehmotnymi negativnimi
ddsledky pandemie bylo omezeni migrace a setkdvani lidi, s dopady na tu-
ristiku a na profesionalni, pfatelské a rodinné kontakty. Ukazala rozdily mezi
zemémi v disciplinovanosti, ve schopnosti spole¢nosti diskutovat o datech
¢i o dosud nenaplnénych hrozbach a rovnéz rozdily v kapacité zdravotnické-
ho systému. Pozitivnich nasledkd pandemie neni mnoho, rozhodné je mezi
nimi vyvoj nového typu RNA vakciny, rychlost vyvoje novych i osvédce-
nych typd vakcin, necilené omezeni §ifeni jinych infekénich chorob véetné
chfipky, otestovani flexibility zdravotnického systému, zlepSeni pocitacové
komunikacni gramotnosti a fada dUsledku z kategorie ,co té nezabije, to té
posili“ (stmelily se rodiny, které se nerozpadly; kdo dava pfednost datdm
pred desinformacemi, mohl se vylepSit v jejich interpretaci, ...).

Pro pochopeni nékterych imunologickych jevd je vhodné si pfipomenout,
e v Cesku méla pandemie nékolik vyjime&nych parametrd. Prvni vina pFisla
do zemé zacatkem bFezna, tj. 0 mésic pozdéji neZz do znacné ¢asti Evropy
(Francie, Némecka, Italie, Ruska, Britanie, Finska, épanélska a Belgie). | kdyz
Cesko zavedlo restrikce stejné jako vétsina Evropy kolem 15.3., bylo to z po-
hledu vyvoje poctu pripadU relativné brzy. Neprekvapi tedy, Ze i méné pfisna
opatieni dokazala zpomalit Sifeni infekce a ¢eska prvni vina prinesla malo in-
fikovanych (1% z poctu za rok 2020), hospitalizovanych i zemFelych. Obdobi
letniho pomalého néarUstu (kvéten az srpen) pfineslo pak necely dvojnasobek
potvrzenych infekci a disproporéné méné umrti. VIada vice slySela na baga-
telizujici hlasy, takze v 1ét& byl pFistup Ceska daleko méné restriktivni nez
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bylo v Evropé obvyklé. Dal$i vina postihla Cesko v zaFi az listopadu, jiz s vice
nez 9 tisici Umrtimi a posledni probihd od prosince 2020.

Infekce virem SARS-CoV-2 a aktivace imunity

SARS-CoV-2, podobné jako pfibuzné coronaviry SARS-CoV a MERS-CoV, vni-
k& do bunky prostfednictvim svého proteinu Spike s transmembranovym An-
giotensin-konvertujicim enzymem (ACE2). Timto zpUsobem napada v dychaci
soustavé alveolarni epitel produkujici surfaktant, poharkové buriky i fasinkovy
epitel. ACE2 je rozsifeny v mnoha tkanich v€éetné myokardu, stfevniho epite-
lu, endotelu cév apod'. Pfibuzny virus SARS-CoV vnika do nékterych bunék
imunitniho systému, kde se predpokladaji i jiné mechanismy nez pfes ACE2
(napf. fagocytéza) — vyznam alternativnich zpUsobU vniknuti do bunky zatim
U SARS-CoV-2 neni stanoven. Jakmile virion vnikne do bunky, je jeho RNA roz-
poznatelna pomoci molekul jako je Toll-Like Receptor (TLR)3 nebo TLR7 a pres
dal§i mediatory spousti produkci interferond typu | a dalSich prozanétlivych

OBSAH

38



https://ourworldindata.org/coronavirus

o e

21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

cytokinU, jejichz cilem je potlaceni infekce. Jednotlivé kroky této kaskady jsou
ale koronavirem napadany, coz vyUsti v pomnozeni viru, uhynuti napadené
buriky a vyliti jejiho obsahu vcetné viriond. Jsou-li v tomto okamziku pfitomny
protilatky, navazou se na viriony nebo jejich ¢asti, vytvofi imunitni komplexy,
aktivuji komplement a makrofagy a nasledné se aktivuji dalsi buriky imunitniho
systému vcéetné specifickych T a B lymfocytd. Ty jsou stimulovany k tvorbé
(dal$ich) protilatek a cytotoxickych T lymfocyto.

Obr. Aktivace imunitniho systému pfi infekci SARS-CoV2. Schéma prevzato z ref .

| kdyZ poinfekéni hladiny protilatek proti SARS-CoV-2 postupné klesaji, pamé-
tové burky jsou pfitomny a produkci protilatek Ize rychle obnovit. Zastoupeni
jednotlivych klon0 anti-SARS-CoV-2 T lymfocyt0 v této dobé studujeme u pa-
cientd s COVID-19 v anamnéze, po ockovani nebo pfi PIMS-TS (nize).

Tézky pribéh infekce SARS-CoV-2
ROznorodost tize klinického obrazu od asymptomatickych po tézké formy je
od pocatku vnimana jako charakteristicka pro infekce SARS-CoV-2. Tézké for-
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my se vyskytuji typicky nad 65 lety véku. Jak vék, tak obezita a néktera one-
mocnéni od pocatku spojovand s tézkym pribéhem COVID-19, mohou ovlivnit
klinicky obraz pfes imunitni odpovéd na infekci. Pfes lavinu studii, které se
na toto téma objevily, neni dosud zndm jednotici prvek urcujici tézky prabéh.
Studie zabyvajici se srovnanim parametr( imunitniho systému ukazuji rozdily
mezi pacienty s tézkym a leh&im pribé&hem, ale tyto rozdily nelze prvoplanové
interpretovat. Napfiklad vysokd hladina interferonu alfa u osob s tézkym pro-
béhem? by mohla vést k nazoru, Ze interferon alfa ,$kodi”. Na druhou stranu
je jiz prokdzano, ze interferony tfidy | pomahaji infekci pfekonat (mezi mlady-
mi pacienty s tézkym prdbéhem byly signifikantné Castéjs$i osoby s mutacemi
v genech pro interferony, pfipadné s protilatkami proti interferonu 3).

Snahy vysvétlit Castéjsi tézky pribéh u seniord jejich snizenou imunitou vy-
volaly fadu otazek z pohledu hematologie a onkologie. Protinddorova che-
moterapie potlaci mnoho sloZzek nespecifické i specifické imunity. Pokud by
nékterd z nich byla kli¢ova pro zdolani infekce, byla by pfislusna ¢ast pacien-
t0 v ohrozeni bez ohledu na vék. Kdyz se k ndm béhem prvni viny nedosta-
la zprava, Ze by Ceské nebo zahrani¢ni pracovisté détské hematologie a on-
kologie fesilo epidemii fatalniho prdbéhu COVID-19, dotazali jsme se aktivné
na mnoha pracovistich celého svéta. Vysledky tohoto bleskového prizkumu
potvrdily prvni o¢ekavani: infekce SARS-CoV-2 nebyla u détskych hematoon-
kologickych pacientd ¢asta (pravdépodobné diky ochrané Ustenkami a ome-
zenim kontakt0) a nehrozil zvySeny vyskyt fatainiho prdbéhu*. Nase pozo-
rovani upresnil globalni registr, kde 4,1% z 1238 (aktualizace k 31.12.2020)

a pfi sou€asné infekci dal§im patogenem. V pfipadé infekce COVID-19 je tedy
nutné zvazit rizika plynouci z infekce samotné a z preruseni onkologické IéCby.

Pediatricky zanétlivy multisystémovy syndrom s ¢asovou sou-
vislosti s COVID-19 (PIMS-TS)

S odstupem 5 tydn0 po viné nemocnych s COVID-19 byla v nékolika zemich
véetné Ceska pozorovéna vina pacientd se zahadnym onemocnénimS s ho-

OBSAH

39



https://global.stjude.org/en-us/global-covid-19-observatory-and-resource-center-for-childhood-cancer/registry.html
https://global.stjude.org/en-us/global-covid-19-observatory-and-resource-center-for-childhood-cancer/registry.html
https://global.stjude.org/en-us/global-covid-19-observatory-and-resource-center-for-childhood-cancer/registry.html

o e

21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

reckami, ¢asto bfisni symptomatologii a u ¢asti se symptomy pfipominajicimi
Kawasakiho nemoc. PIMS-TS mUze mit zavazny prUbéh, navazuje vétsSinou
na infekci COVID-19 s mirnym prUbéhem, postihuje takfka vyhradné dosud
zdravé déti a jeho podklad je pfedmétem zkoumani.

Vakcina - jak funguje a kdo ji ma/smi dostat?

Sanci na zvladnuti pandemie mame diky vakcindm, které byly vyvinuty
a testovany béhem necelého roku. Vakcina s ndzvem Comirnaty je zaloze-
na na novém principu, kdy se pfevazné do svalovych bunék vpravi uprave-
nd mRNA pro protein Spike. Prvni Uprava spocivd v nahrazeni uridinovych
nukleotidd pseudouridinem, coz umozni mMRNA uniknout okamzitému odmit-
nuti bunkou. Déle jsou dvé aminokyseliny nahrazeny rigidnim prolinem, diky
¢emuz ma Spike spravny tvar v prostoru i bez pfitomnosti dalSich protein0.
Dale byly synonymné (bez zmény aminokyselin) nahrazeny nékteré béaze
na 3. pozici v kodon0 za G nebo C, ¢imzZ se zvysi produkce proteinu. Cel-
kova U&innost dvou davek vakciny je 95%°, srovnatelnd s podobnou vakci-
nou firmy Moderna (94,5%). Z dalSich vakcin se k nam dostane AZD1222
firmy AstraZeneca a University of Oxford (az 90%), pfehled vSech vakcin je
na https://www.nytimes.com/interactive/2020/science/coronavirus-vacci

mit vysokou prioritu pfi distribuci vakein.
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PALIATIVNI MEDICINA V HEMATOLOGII

NA ASH: 62TH ANNUAL MEETING

Rusinova K.", Hrdlickova L.%3, Kouba M."4

'Klinika paliativni mediciny, VSeobecna fakultni nemocnice a 1. LF UK, Praha
2Tym détské podpirné péce, FN Motol, Praha

3Klinika détské hematologie a onkologie FN Motol a 2. LF UK Praha

4Ustav hematologie a krevni transfuze, Praha

Rok 2020 pfinesl do paliativni mediciny v hematoonkologii fadu novych po-
znatkd a konceptd prezentovanych v rdmci 62. kongresu Americké hemato-
logické spole€nosti. Tento ¢lanek shrnuje novinky a trendy v pediatrické i do-
spélé hematoonkologii, a navic pfinasi i zkusenosti tfi dlouhodobé funguijicich
paliativnich tym v Ceské republice, které se hematoonkologickou problemati-
kou zabyvaji v nasledujicich institucich: V&eobecna fakultni nemocnice, Ustav
hematologie a krevni transfuze a Fakultni nemocnice Motol.

Uvod - definice a piehled indikaci

Paliativni medicina je novy, dynamicky se vyvijejici obor, ktery reaguje na kom-
plexni potfeby pacientd se zavaznym onemocnénim, jejichz délka Zivota se
diky modernim medicinskym technologiim prodluzuje. Paliativni péce se za-
méFuje na komplexni 1é¢bu symptomU zavazné nemoci a sou¢asné ma expert-
ni erudici v tzv. netechnickych dovednostech (komunikace, etickd rozvaha,
formulace cile péce, podpora blizkych a pe¢ovateld). Komplexni tymové-zalo-
Zeny pristup k pacientOm se zavaznym onemocnénim je schopen zajistit nej-
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lepsi moznou kvalitu Zivota po co nejdelSi dobu s respektem k hodnotam
a preferencim pacienta a jeho blizkych.

Indikace paliativni péce

Soucasny indikacni trend predpokladéa spolupréci s paliatrem ¢asto jiz v oka-
mziku stanoveni diagnézy zavazného onemocnéni. Je to idealni obdobi pro
nastaveni dobré komunikace, vyjasnéni, jak budou v pribéhu nemoci sdélova-
ny informace véetné nepfiznivych zprav, a pro zakladni orientaci v hodnotach
a preferencich pacienta (tzv. paliativni screening potreb).

V pokrocilejsich fazich onemocnéni se pfidava planovéani budouci péce a se-
staveni planu pro mozné zhorseni stavu (advanced care planning). S progresi
onemocnéni vyznam paliativni péce roste a v zavéru zivota a pfi truchleni po-
zUstalych je jeji vyznam dominantni.

Casto zmifiovanou indikaci pro zah&jeni paliativni pé&e (pokud jest& nebyla
zah4jena) je tzv. surprise question. Pokud na otazku , Prekvapilo by vas, kdy-
by vas pacient zemrel v probéhu nésledujicich 6 mésicG?” |ékaf odpovi ,NE“,
znamena to, Ze se jedna tuto chvili jedna o nejzazs§i moment, kdy by méla byt
paliativni péce indikovana.

Obecna a specializovana paliativni péce

Hlavnim poskytovatelem obecné paliativni péce jsou sami oborovi speci-
alisté (hematologové). Pro pacienty s komplexni symptomovou zatézi nebo
$ir§imi potfebami mdze byt pfinosna spoluprace s paliatrem. Specializovana
paliativni péce byva poskytovana nejcastéji multidisciplinarnim konzilidrnim
tymem paliativni péce, ktery mé k dispozici |ékare, sestry, socidlniho pracov-
nika a kaplana.

Paliativni péce v pediatrické hematoonkologii

Na letoSnim ASH byl problematice paliativni mediciny v détské hematolo-
gii program vénovan spiSe okrajové. Paliativni péce se uplatriuje predevsim
u détskych pacientd s pokro¢ilém stadiu hematologickych malignit. Velkym
pfinosem je zapojeni paliativni péce u déti, jejichz symptomy nejsou dosta-
tecné monitorovany nebo dokonce kontrolovany. Pravidelny monitoring symp-
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tom0, evaluace bolesti a dalSich pfiznakd, vyuzivani Skalovacich systému,
pribézna Uprava a hodnoceni U¢innosti symptomatické |é¢by prokazatelné
zlepsuiji kvalitu Zivota détskych pacientd. Paliativni medicina nabizi také fadu
nefarmakologickych metod podpUrné péce.

Vhodné nacasovani zahdjeni paliativni péce a zapojeni podpurnych profesi
do péce o détského pacienta v klinické praxi usnadnuje vytvoreni doporuce-
nych postup0 (guidelines). V zavéru Zivota se détska paliativni péce uplatrivje
predevsim pfi sestaveni planu péce, ktery se opird o hodnoty a preference ne-
mocného ditéte a jeho rodicd. Paliativni tym pomaha umirajicimu ditéti a jeho
rodiné zajistit dUstojny zavér Zivota, fyzicky a psychicky komfort, efektivni ma-
nagement symptom0, véetné domaciho prostredi.

Sdilené rozhodovani u pacientd s AML (prezentace Dr. Alison R. Walker)
Motto: ,Existuje celd fada lécebnych mozZnosti — ale jak se rozhodnout?”

Sdilené rozhodovani

Obr. 1 Sdilené rozhodovani - propojeni hodnot pacienta a evidence-based mediciny
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Sdilené rozhodovani (shared decision making) je komunika¢ni strategie, kdy
pacient a lékar spolupracuji a snazi se dobrat nejlepsiho mozného rozhodnuti
v souladu s tim, na ¢em pacientovi nejvice zalezi (Obr.1). Hlavni tfi komponenty
jsou nasleduijici:
1. popis rizik, pfinos0 a zatéZe pro pacienta pro kazdou alternativu, véetné
moznosti dal§i péce bez medicinské intervence
2. erudice a praxe lékafe v komunikaci a jeji pFizpUsobeni konkrétnimu
pacientovi
3. pacientovy cile, poucené preference i obavy, véetné zatéze, které prinasi
[écba.

Zakladni principy

Sdilené rozhodovani se nejlépe uplatiuje v situacich, kde existuje vice , sprav-
nych” alternativ |é¢ebného postupu, pomaha najit optimalni terapeutické
moznosti a zlepSit dlouhodobé vysledky. V 1é¢bé AML muze jit o situaci, kdy
volime indukéni terapii (intenzivni chemoterapie versus hypometylaéni latky),
nebo kdyz rozhodujeme o vhodné postremisni terapii u starSich komorbidnich
pacientU s vysoce rizikovou AML (transplantacni versus netransplantacni pfi-
stup). Béhem tohoto procesu s pacientem sdilime alternativy, v€etné rizika
a pfinosu. Podporujeme pacienty v tom, aby zvazili své osobni preference
a rozhodnuti nebo volba postupu odrazely hodnoty, na kterych jim nejvice
zalezi.
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Ill

»Three-talk model” - tristupriovy model sdileného rozhodovani

Obr. 2 Tristupriova rozvaha o 1é¢bé v ramci sdileného rozhodovani

Sdilené rozhodovéni bylo vyvinuto jako prehledny nastroj pro klinickou praxi
a byvéa rozdéleno do tfi ¢asti (Obr.2). Jednotlivé kroky se mohou prekryvat,
a struktura tak z0stane skryta v mysli Iékafe, nebo m0ze jit o tfi Casové oddé-
lené rozhovory, kdy je rozdéleni explicitni:

1. ,team talk” - ,pojdme na tom rozhodnuti pracovat spolu” — navézani
terapeutického vztahu, aktivni naslouchani, nabidka podpory, predstaveni
moznosti, explorace hodnot a preferenci

2. ,option talk” - ,pojdme si moZnosti porovnat” — detailni popis moZnosti
lécby, vyuziti principl komunikace o rizicich (velmi dobfe funguje metoda
nejlepsiho, nejhorsiho a nejpravdépodobnéjsiho scénafe pro kazdou
moznost)

3. ,decision talk” — ,pojdme se spolecné rozhodnout” — potvrdit si zjisténé
preference a navrhnout moZznost, kterd nejvice odpovida pacientovym
hodnotdm (rovnovaha mezi silou doporuceni Iékare a respektem k autonomii
pacienta je vzdy individualni a ovlivnéna osobnostmi Iékafe i pacienta).

Ukazuje se, ze ve srovnani s pacienty, ktefi byli od pocatku pouze instruovani
|ékarem, jsou nemocni, ktefi se podileji na vybéru 1éEby nejen mnohem Iépe
informovani o tom, jak Ié&ba probiha a zda povede ke zlepSeni celkového sta-
vu, ale byvaji zaroven i vyrazné spokojenéjsi s Ié¢bou. ProtoZze nase pacienty
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lé¢ime dlouhodobé, mnohdy po zbytek Zivota, je jejich spokojenost velmi du-
lezitym ukazatelem — pfestoze terapie nemusi vést vzdy k Uzdrave.

vvvvvv

1. sdilené rozhodovani predpoklada, ze ,|é¢ime pacienta, nikoliv jeho nemoc”

2. integrace sdileného rozhodovani neprodluzuje délku rozhovoru lékarfe
s pacientem, ale méni jeji strukturu

3. hodnoty a preference pacienta se stavaji dilezitym faktorem klinického
rozhodnuti

4. sdilené rozhodovéani by nemélo byt pouhym ,bodovym seznamem®, ze
kterého si pacient vybira

5. sdilené rozhodovani ma jednoznacné pozitivni vliv na spokojenost pacienta,

.....

|ékar.

Zkusenosti tfi zavedenych pracovist paliativni mediciny: VFN, UHKT
a FN Motol
Mezi nejCastéjSi pozadavky i intervenci paliativniho tymu patfi pfedevsim kon-
text nové sdélené zavazné diagndzy se silnou emocni reakci pacienta (a obtiz-
né komunikace obecné), dale komplexni psychosocialni podpora po ukoncéeni
specifické 1éCby a plan intervenci pro pacienty ve slozité zivotni situaci (napr.
mladi pacienti s malymi détmi, slozita socialni problematika ovliviujici compli-
ance pacienta s [é¢bou apod.). Pfi kazdé dalSi hospitalizaci si vétSinou pacienti
vyzadaji pokra¢ovani v podpore paliativhim tymem sami.
Kdy integrace paliativni mediciny funguje nejlépe?
1. kdyz je zahajena Casné - idealné soubéh s kurativni [é¢bou
2. kdyZ se na pracovisti podafi vytvorit atmosféru ddvéry a Uzké spoluprace
s paliativnim tymem (vyZaduje Cas a explicitné formulovany zajem a potfebu
ze strany hematologa)
3. v souvislosti s covid-19 je paliativni tym Castéji volan k nastaveni lécby
refrakternich symptom0 (delirantni stavy u respiraéni insuficience, indikace
a vedeni paliativni sedace, apod.)
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»Hidden benefits” (skryty pfinos spoluprace): z nasi nékolikaleté zkusenos-
ti vyplyva, zZe Castéji volaji o konzultaci s paliativnim tymem rezidenti/|ékari
v pfipravé na atestaci, ¢astéji maji zajem se pfimo konzultace UcCastnit, coz
vede ke zlepSeni jejich komunika¢nich dovednosti a zlepSeni znalosti obecné
paliativni péce.

Zavér

Zkusenosti ze spoluprace hematologu a paliatrd mohou byt velmi rozdilné mezi
institucemi. Strukturovany model ¢asného sdileni péce hematologem a pali-
ativnim multidisciplinarnim tymem je cestou, jak pfinést pacientovi expertizu
obou odbornosti bez stigmatizace paliatra a predavani do péce novému tymu
az ve chvili 1é¢ebného nelspéchu nebo krize. Pfinosem vzjemné spoluprace
je vedle pfimého prospéchu pacienta i kultivace erudice v obecné paliativni
pédi a komunikacnich dovednostech. Pravidelny monitoring symptomd u déti
v pokrocilém stadiu hematologické malignity umoznuje efektivni terapii pfi-
znaky a zlepsuje kvalitu Zivota nemocného ditéte a jeho blizkych.

Literatura
1. Elwyn Glyn, Durand Marie Anne, Song Julia, Aarts Johanna, Barr Paul
J, Berger Zackary et al. A three-talk model for shared decision making:
multistage consultation process BMJ 2017; 359:j4891

EO6

| PEDIATRIE NA ASH 2020
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Détska klinika Lékarské fakulty Univerzity Palackého a Fakultni nemocnice
v Olomouci

Novinky v diagnostice a Ié¢bé anémii a polycytémii

Mezinarodni registr pacienti s deficitem pyruvatkinazy

Deficit pyruvétkindzy (PK) je vzacné se vyskytujici vrozend enzymopatie zpU-
sobend mutacemi genu pro pyruvatkinazu. Vysledny defekt glykolyzy vede
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ke snizeni produkce ATP s naslednou chronickou hemolyzou. Aktivita Harvar-
dovy University v Bostonu v roce 2017 vedla ke vzniku mezinarodni akade-
mické studie s ndzvem PK Deficiency Natural History Study, na které se podili
i Ceska republika.

Do registru bylo zafazeno do konce roku 2019 pUvodné 151 détskych i do-
spélych pacientd z klinickych pracovist' 6 zemi svéta. Po ukonceni této aka-
demické studie byl registr pfetaven do tzv. PEAK Registry, retrospektivniho
a prospektivniho registru, ktery doplfivje a analyzuje nové pacienty a jejich
data, soucasné z 20 zemi svéta s cilem ziskat Udaje alespori od 500 pacientd
s deficitem PK z celého svéta. Registr je uvadén jako pfiklad vynikajici mezi-
narodni spoluprace. (1)

Do 24. 3. 2020 byla doplnéna kompletni data 141 pacientd (55 déti a 86 do-
spélych pacientd) s deficitem PK. U 50 pacient0 byla k dispozici data ze sledo-
vani v délce 2 let (sledovani v rdmci registru Harvardovy university). 91 paci-
ent0 bylo zafazeno pozdéji.

Deficit PK je chronické onemocnéni s vyznamnym dopadem na kvalitu zivo-
ta. Zavazné komplikace se mohou objevit jiz v kojeneckém véku a zhorSovat
v raném détstvi. Chronickd hemolyza vede k systémovym komplikacim, které
mohou postihovat rdzné organy a postupné se zhorsuji s vékem (pfetizeni ze-
lezem, osteopenie, trombotické komplikace, endokrinopatie aj.). | u pacientu,
ktefi nejsou transfundovani, se v détském véku mdze rozvinout pretizeni Zele-
zem. Vznika pfi chronické aktivaci erytroferonu s vazbou na BMP2/6 s redukci
BMP, coz nasledné vede k depresi produkce hepcidinu. Vysledkem je zvySené
vstfebavani Fe a riziko rozvoje pretizeni Fe i bez podavani transfuzi. Transfize
rozvoj pretizeni a dale potencuiji. Dal$i komplikaci jsou splenomegalie a oste-
openie doprovazené cetnymi komplikacemi vznikajicimi v d0sledku komplexni
patofyziologie. (2)

Vyuziti stimulatotu aktivity pyruvatkinazy(Mitapivat) v lécbé deficitu
pyruvatkinazya jinych hemolytickych anémii — hemoglobinopatie, po-
ruchy membrany, hereditarni xerocytéza. (3) Mitapivat snizuje 2,3-DPG
a zvySuje ATP, timto mechanizmem muze redukovat polymerizaci HbS a srp-
kovaténi erytrocytd u SSD. Je tedy vhodnym kandidatem pro podpUrnou [é¢bu
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Srpkovité anémie. Pozitivni efekt Mitapivatu byl prokdzan jiz na mysim modelu
hereditarni sférocytozy.(4)

Hereditarni sférocytéza se vyznacuje mechanickou a metabolickou nestabili-
tou membréany a snizenym obsahem ATP.Studie byla zaméfena na zmény me-
tabolismu erytrocytd a hematologicky fenotyp po podani Mitapivatu na mySim
modelu s homozygotni mutaci v pruhu 4.2-/-. Mitapivat byl podavan 6 mési-
cu. Vysledkem bylo zvySeni stability erytrocytarni membrany, redukci erytro-
cytarnich mikrovezikul, redukci hemolyzy, zlepSeni anémie a snizeni ukladani
Fe v jatrech a sleziné. (4)

Studie efektu Mitapivatu u vyse zminénych anémii byly zahajeny jiz
v prubéhu roku 2020.

Erytrocytozy

V rodiné s dominantné dédic¢nou erytrocytdzou byla po vylouceni mutaci genu
pro Hb s vysokou afinitou pro 02, germinalni mutace JAK2, EPOR, VHL, HI-
F2alfa, EPAS1, EGL1 u postizenych €len0 rodiny prokdzana dosud nepopsana
mutace genu pro EPO136 G-A varianta, kterd zvySuje aktivitu luciferazového
reportéru a je dale potencovana overexpresi HIF2 alfa. Byl tedy popsan novy
mechanizmus vzniku vrozené erytrocytézy. Autofi doporucuji zafadit sekvena-
ci genu pro EPO do panelu genud pro vrozenou erytrocytézu. (5)

Ostatni poruchy erytropoezy

MMSL22L jako novy vyznamny faktor v procesu regulace erytropoezy.(6)
Inaktivace MMSL22L v €asnych erytroblastech mé za nasledek vyrazné snizeni
proliferace a diferenciace bunék zpUsobené zastavou cyklu v G1 soucasné
s mirnym zvySenim apopt6zy. MMSL22L deplece selektivné narusuje vyzrava-
ni erytroidni linie.Uprava naru$ené funkce mize vést k Upravé erytroidniho vy-
zravani. Kombinovand inaktivace MMS22L a CDAN1 u zebficek: vede ke dras-
tickému omezeni erytropoezy. MMS22L je tedy novym dulezitym regulatorem
erytropoezy. (6)

Hladiny Zeleza a jejich regulace cestou ALK2 signalni drahy a hepcidinu.
(7)

Exprese hepcidinu je ¢aste¢né kontrolovdna TGF beta receptory vcetné ak-
tivin-receptor-like kindzy-2 (ALK-2). Dysregulace ALK-2 vede k nepfiméfené

OBSAH

44




>

21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

vysoké produkci hepcidinu a tim nedostate¢nému transportu Zeleza do kostni
dfené a k rozvoji anémie. KER-047 je selektivni ALK2 inhibitor, ktery mé& poten-
cial normalizovat ALK-2 signdini dréhu a napravit anémii vznikajici v dusledku
vysoké hladiny hepcidinu. Profil tolerability KER-047 u zdravych dobrovolnik(
je slibny pro mozné pouziti pro 1é¢bu anémii zpusobenych vysokou hladinou
hepcidinu.

Klonalni hematopoeza u Diamondovy-Blackfanovy anémie.(8)

U pacientd s DBA je popisovano vyssi riziko rozvoje MDS, AML a solidnich
nador0. Autori vysetfili soubor 11 pacientd s DBA a MDS/AML, vék dg. AML
44 let, vék dg. MDS 26 let. U 4 pacient0 byly nalezeny mutace gend U2AF1,
DNMT 3A, STAG1, SF3B1. Pacienti s DBA maji signifikantné nizsi vék rozvoje
klondlni hematopoezy. Autori planuji vySetfit vétsi soubor pacientd.

Toxicita Zzeleza pro embrya téhotnych se zanétem a nizkou hladinou ze-
leza.(9).

Nadbytek zeleza v organizmu téhotné zvysuje riziko poskozeni embrya induko-
vaného zanétem. Na Zeleze zavisld embryotoxicita je indukovand TNFo a m0ze
zpUsobit letdlni apoptotické poskozeni embrya a endotelu placenty, kterému
je mozno predchazet antioxidacni terapii. U zen vystavenych nadmérnému
mnozstvi Zeleza a zdnétu mohou byt v riziku preventabilnich komplikaci v pro-
béhu téhotenstvi.

Poznamky k novym poznatkim o metabolizmu Fe

Erytroferon

Systémové komplikace u anémii s neefektivni erytropoezou mohou byt zpUso-
beny nebo exacerbovany nadprodukci erytroferonu (ERFE). Jeho ovlivnéni
potencidlné mUze byt uzite€nou lé€ebnou strategii. ERFE je erytroidni regu-
lator hepcidinu, jeho nadprodukce vede k rozvoji pretizeni zelezem.

Trf2

Delece Trf2 zlepSuje erytropoezu, predchazi anémii, indukuje stabilni zlepSeni
hladiny Hb i poc¢tu erytrocytd, pokud je k dispozici dostatek Fe.(9).

Studie souboru HLH u novorozencd.

71 pacientd z 8 statd z USA, zkuSenosti jednoho centra. Byla provedena
analyza souboru novorozencl s diagnézou HLH. Median prvnich symptom0
HLH byl 3.den Zivota, median diagnézy 17.den Zivota, u v8ech novorozencl
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do ukonceni novorozeneckého véku. 38 % déti se narodilo predcasné, 20 %
déti mélo fetalni hydrops. U vice nez 90 % déti byla pfitomna hepatospleno-
megalie a teplota. U vice nez 70 % déti byla pfitomna tézka trombocytopenie,
anémie, hemofagocytéza, u vSech byla vyrazna hyperferitinémie. U vétSiny
déti byla hyperbilirubinémie, hepatopatie, prodlouzeni aPTT. Ve 24 % pfipadl
se jednalo o sekundarni HLH, u 44 % o geneticky podminéné onemocnéni
(PRF1, UNC13D mutace, Griscelliho syndrom, sourozenec s HLH). U zbyva-
jicich novorozencl nebyla pficina zjisténa. Dvouleté preziti v souboru bylo
27 %, déti s geneticky podminénym onemocnénim pouze 16 %. K moznostem
zlepSeni osudu téchto pacientl je véasné genetické testovani, pouZiti novych
rOstovych faktor0 k preklenuti doby do transplantace kostni dfené.(9)
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B. Poruchy koagulace

Tromboembolické komplikace v probéhu Iééby nové diagnostikova-
nych détskych pacienty s leukémii.

Tromboembolické projevy pozorovany u 6 % léCenych détskych pacientl,
u déti s HR ALL a VHR ALL vedly ke zhorSeni EFS (treatment-related mortality)
U pacientd se stfednim a vysokym rizikem. Autofi zdOrazhuji dOslednou pre-
venci trombdz, ale i v€asnou detekci a 1éCbu. (10)

Nefaktorova lécba hemofilie

Klinické vysledky u PUPs a MTP s hemofilii A — profylaxe Emicizumabem: zku-
Senost ze San Diega.(11)

ZkuSenosti s profylaxi Emicizumabem u hemofilie. (12)
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38 pacienty, z toho 18 déti pod 12 let, primérny vék 16,4 let, podobné jako
v prvni praci dominuje minimum komplikaci a velmi vyrazné zvySeni kvality
Zivota lécenych déti.

Infekce COVID-19 a koagulace.

Pohled détského hematologa na tromboembolismus u détskych paci-
entU s COVID indukovanym PIMS.(13)

Poznamky ke koagulaci a infekci COVID 19 — ASH Scientific workshop
CoVvID 19

COVID-19 asociovana koagulopatie je multifaktorialni: aktivace koagu-
lace x poSkozeni endotelu x venostdza. Vyznamnou roli hraje komplement,
trombocyty, tkanovy faktor a plazmatické faktory i endotelidini buriky (tkanovy
faktor). Aktivace komplementu je spousténa alternativni i klasickou cestou
komplementu, které jsou potencovany MASP a MBL. To vede k aktivaci C3
a C5 slozek komplementu a ke tvorbé komplexu schopného atakovat bunééné
membrany. Leukocyty a trombocyty navzajem kooperuji. Byla prokdzana i pfi-
ma aktivace koagulace virem /Robert A.Campbell, UTAH/.

Alterace imunohemostatické odpovédi— nékteré spolecné rysy je mozno na-
lézt pfi srovnani infekce Covid-19 a horecky Dengue. Vyznamnou roli hraje
NETosis (neutrophil extra cellular traps) — u infekce COVID-19koreluje se za-
vaznosti choroby.

Trombocyty jako hlavni hr&¢ hemostazy a zanétu: transkriptom trombocyt0
je u COVID-19 vyrazné alterovan, byla prokdzana zvySena exprese selektinu
a zvy$eni agregatd trombocyt0 a neutrofily

Aktivace endotelu a aktivace koagulace jsou spole¢né napf. pro malérii a in-
fekei COVID-19. U mozkové malarie bylo popsano nahromadéni multimerd
ADAMTS 13 - informace u infekce COVID-19 tuto zkuSenost potvrzuiji.
Pribéh infekce COVID-19 vyznamné ovliviiuje hypoferémie. Negativné kore-
luje s hladinou troponinu a nizk4 hladina Fe koreluje s komorbiditou ve smyslu
poSkozeni myokardu. Restrikce Zeleza ovliviuje transportni kapacitu Hb pro
kyslik a pravdépodobné je jednou z pfic¢in vysokého naroku na kyslik u paci-
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ent0 s COVID-19.Imunomodulacni Iééba zlepSuje dostupnost Zeleza a tim
i 02 pro bunky.

EO7
| MYELOM
Spicka |.
I. Interni klinika- klinika hematologie, 1. LF UK, Praha

Pokroky v 1é¢bé mnohoc¢etného myelomu (MM) patii k jednomu z nejvétsich
UspéchU onkologie poslednich desetileti. Cilené preparaty prvni, druhé a treti
generace v r0znych kombinacich nyni pfedstavuji patefni IéEbu myelomu. Dé-
lime je na proteazomové inhibitory (PI), imunomodulaéni Iéky (IMIDy), mono-
klondlni protilatky (MoAb) a dale skupinu nékolika latek s rozdilnym mechani-
zmem Uc¢inku. U mladSich pacientd vedou jesté pred provedenim ATKD témér
k 100% terapeutické odpovédi a vice nez 50% pravdépodobnosti dosazeni
kompletni remise. Desitky procent dosahuji také vyssi stupné remisi, jako je
»Stringentni” kompletni, resp. MRD negativni remise. Ta se stala novym tera-
peutickym cilem. Z analyzy v roce 2018 v USA vyplyv4, Ze 5 let preziva vice
nez polovina nemocnych (50,7%), pficemz po rozdéleni podle revidovaného
systému ISS (R-ISS) je pravdépodobnost 82%, 62% and 40% ve skupinach |, II
a lll. Dal$i nedavna multianalyza vykazala 14,3% ,statistical cure fraction®, pfi-
¢emz jesté nemohla zohlednit pfinos poslednich generaci novych preparat0.
Nicméné stéle plati, Ze ve vétsiné pfipad0 dochéazi k relapsim a postupné se
rozviji rezistence na terapii. Z0stava tak aktualni potfeba vyvoje novych 1€k,
které potencidlné synergizuji s Pl a IMIDy nebo prekondvaji rezistenci vO&i nim.
Novym trendem je vyuZziti rostouciho mnozstvi znalosti o komplexni biologii
choroby a kli¢ovych signalnich drah. Vyvoj novych terapeutickych postupl
samozfejmé neustal ani v tomto atypickém roce. Pokusime se prezentovat
nejzajimavé;si data z virtualniho meetingu ASH 2020.
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CAR BUNECNA TERAPIE V LECBE

LYMFOIDNICH MALIGNIT

Pytlik R. "2, Polgarova K. %3

" Oddéleni bunécné terapie, Ustav hematologie a krevni transfuse, Praha
21. interni klinika 1. Iékarska fakulty Univerzity Karlovy v Praze
3V/Seobecné fakultni nemocnice v Praze

Lécba bunikami s chimérickymi antigennimi receptory (CAR) predstavuje zce-
la novou metodu v hematologické onkologii a to nejen svym mechanismem
U¢inku, ale i z hlediska legislativniho. Na rozdil od bunéénych pfipravkd pro
transplantace krvetvornych bunék je CAR bunécnda lécba fazena mezi léCi-
vé pripravky moderni terapie (LPMT) a regulovana farmaceutickymi zakony,
v Ceské republice konkrétné& zakonem &. 398/2007 Sb. K napInéni tohoto z&-
kona slouzi ndro¢né pozadavky na zafizeni, které tuto Ié¢bu poskytuji, a to jak
na klinick& pracovisté, tak i na pracovisté zpracovatelska (po strance aferézy,
manipulace s bufkami, jejich mrazeni a uchovavani). Je velkym Uspéchem
Ceské mediciny, Ze se dafi tuto IéCbu etablovat i v nasi republice.

CAR bunécna terapie je ndro¢nd i z organizaéniho a logistického hlediska.
V soucasné dobé pouzivané pfipravky jsou vyrdbény vesmés z autolognich
T lymfocytd (CAR-T buriky), tedy pro kazdého pacienta zvlast' na objednavku.
Po vytipovani vhodného pacienta je nutno naplanovat aferézu nestimulova-
nych perifernich mononuklearl, tyto bunky zamrazit, zorganizovat jejich pre-
pravu do vyrobniho zafizeni, které mUze byt i na jiném kontinentu, a zajistit
transport a uskladnéni hotového pripravku. Teprve poté mize pacient dostat
pfipravnou, takzvanou lymfodepleéni terapii, nasledovanou jednorazovou in-
fusi CAR-T bunék. K tomu pristupuje nutnost schvaleni pfipravku pojistovnou.
Od indikace pacienta k podani pfipravku tak mUze uplynout Sest i vice tydn.
Podani produktu je spojeno s unikatnimi toxicitami, jako je syndrom uvolnéni
cytokind (CRS) nebo neurotoxicita (ICANS). Produkty registrované ke klinic-
kému pouziti nebo ty, u kterych je registrace o¢ekavana brzo, jsou uvedeny
v Tabulce 1'7.
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Geny pro chimericky antigenni receptor (CAR) jsou konstrukty sestavajici
vétsinou ze dvou variabilnich segment0 lehkych imunoglobulinovych fetézcl
(scFv), spojenych s genem pro CD3I fetézec a s kostimula¢nimi molekulami.
V soucasné dobé je ke kostimulaci pouzivan bud fragment CD28 nebo 4-1BB.
Tyto konstrukty se nazyvaji CAR druhé generace a jsou jimi vybaveny vSech-
ny dosud registrované bunécéné pfipravky. CD28 by mél teoreticky zpdsobo-
vat rychlejsi expanzi CAR bunék, coz se prakticky zatim projevuje predevsim
vy$$im mnozstvim zminénych nezadoucich U¢ink0, u 4-1BB se predpoklada,
Ze povede k delSi perzistenci geneticky modifikovanych bunék v organismu.
Existuji i pokrocilejsi konstrukty s vice kostimulaénimi molekulami, s kazetami
pro transkripéni faktory pro cytokiny (napf. IL-12) nebo s bezpecnostnimi po-
jistkami (gen pro inducibilni kaspazu 9 — iCAS9), aby v pfipadé zavaznych ne-
Zadoucich 0¢inkd bylo mozno CAR burky snadno zlikvidovat. Klinické vyho-
dy téchto pristupU je v8ak nutno teprve prokdzat. Schéma nejcastéjsich typd
CAR je na Obrazku 1. CAR mUze byt vnesen do T lymfocytd, ale i do NK bu-
nék. CAR-NK buriky maji oproti CAR-T teoretické — a v ¢asnych klinickych stu-
diich jiz i prakticky ovéfené - vyhody v niz§im mnoZzstvi nezddoucich G¢inkd
a moznosti snazsi vyroby alogennich produktd na nékolika platformach (z pu-
pecnikové krve, NK bunéénych linii nebo z indukovanych pluripotentnich kme-
novych bunék). Nevyhodami CAR-NK bunék je problematicka in vivo expanze
a persistence®.

Problematika CAR-T je tedy v soucasné dobé velmi Ziva a byla ji vénovana
i znacné pozornost na probéhlém 62. virtualnim sjezdu ASH. KliCové otazky je
mozno rozdélit do nékolika okruhU, pricemz dUlezZité je zminit i to, co na sjez-
du nezaznélo.

V prvni fadé je nutné se ptat, zda se nadéje vkladané do CAR-T terapie dari
naplnit i v redlném zivoté (real-world experience). Tuto otdzku je mozné zod-
povédét kladné®. Oproti klinickym studiim je dosahovano ponékud niz§iho po-
¢tu odpovédi, coz je vSak dano tim, Ze CAR-T jsou nabizeny i pacientdm, kte-
fi by nemohli byt zafazeni do studie (pfevazné z ddvodu celkového stavu).
V klinickych studiich je také Casto nizsi vékovy median nez v bézné populaci.
Fitzgerald analyzovala 77 pacientd s agresivnimi B-lymfomy nad 70 let, ktefi
dostali axi-cel nebo tisa-cel. Median doby do progrese byl 12 mésicO a nebyl
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rozdil mezi pacienty mladsimi &i star$imi 75 let. Pacienti star$i nez 75 let méli
vétsi neurotoxicitu (ICANS)'°. Pacienti, ktefi dostanou pred podanim CAR-T
preklenovaci [é¢bu (bridging) maji horsi preziti nez ti, ktefi ji nedostanou, coz
je dano agresivitou choroby. Na druhou stranu Khurana zjistil, ze dosazeni od-
poveédi po bridgingu je u pacient0 s agresivnimi lymfomy spojeno s lepsim pre-
Zitim bez progrese, i kdyz ne s lepSim celkovym prezitim''. V redlném Zzivoté
se nesetkdvame s vys$sim rizikem tézkého CRS nez byl pozorovan ve studiich,
coz je dano i CastéjSim a ¢asnéjSim pouzivanim tocilizumabu, protilatky proti
IL-6 receptoruy, k jeho 1écbé. Obavy, zda ¢asné pouziti tocilizumabu neohrozi
efektivitu CAR-T terapie, se nepotvrdily. Marsal prezentoval soubor 70 paci-
entd s mnohocetnym myelomem, u kterych ¢asné podani tocilizumabu vyraz-
né zkracovalo trvani CRS, ale nemélo vliv na odpovéd na Ié¢bu'. Tocilizumab
neni ani spojen s vysSim rizikem infekénich komplikaci po CAR-T, i kdyz uziti
steroid¥ spolu s pokrocilym onemocnénim a 3 ¢i vice predchazejicimi liniemi
terapie u NHL ano's.

Druhou otazkou je rozSifeni stavajicich indikaci pro 1é¢bu CAR-T lymfocy-
ty. Ve studii ZUMA-5 byl podan axi-cel u 146 pacient0 s indolentnim lymfomy
(124 s folikularni lymfomy - FL, a 22 s lymfomy z bunék marginalni zény -
MZL). Celkovéa odpovéd byla 94% u FL a 85% u MZL. PFS bylo 74% ve 12 mé-
sicich a grade 3-4 nezadouci U¢inky byly pfijatelné (6% CRS a 19% ICANS).
Ve studii ZUMA-12 jsou léCeni pacienti s DLBCL s perzistujici PET-pozitivitou
po 2 cyklech chemoimunoterapie 1. linie. Interim analyza prvnich 12 pa-
cient0 ukdzala pocty celkovych remisi 75%, 75% z nich pretrvavalo v prv-
nim roce'. Zatim nebyly prezentovany vysledky fazi lll klinickych studii, kte-
ré zkoumaji pouziti CAR-T jako alternativy k ASCT u pacientd s agresivnimi
NHL (NCT03391466 - ZUMA-7, NCT03575351 -TRANSFORM, NCT03570892
- BELINDA) nebo jako alternativy konvenéni 1éCby 3. linie u mnohocetného
myelomu (NCT03651128 - KarMMa-3). Na ASH 2020 byla vSak prezentova-
na retrospektivni studie srovnavajici podani ide-celu a konvenéni IéCby u pa-
cientd s mnohocetnym myelomem predlécenych imunomodulaénimi latkami,
inhibitory proteazému a anti-CD138 protilatkami. Pacienti 1éCeni ide-celem
meli lepsi celkovou odpovéd (OR 5.11, P < 0.001), del$i dobu do progrese
(HR 0.55, P < 0.001) a lepsi celkové preziti (HR 0.36, P < 0.001) neZ pacienti
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po podani konvenéni [éCby'®. Zardzejici je, Ze na ASH nebyla prezentovana té-
mér Zadnd data pro lé¢bu pacientd pomoci CAR-T s chronickou lymfatickou
leukémii, i kdyz studie na brexu-cel nebo na liso-cel s ibrutinibem jsou v béhu
(NCT NCT03624036, NCT03331198). Bohuzel nebyly prezentovany ani zddné
nové |écebné vysledky u T-lymfomu.

Za tfeti je nutné se zabyvat problematikou rezistence na CAR-T lymfocyty.
V soucasné dobé dosahujeme pouze 30-50% setrvalych odpovédi pri 1é¢bé
existujicimi preparaty. V pfipadé akutni lymfoblastové leukémie je Casty relaps
CD19 negativniho klonu, u agresivnich NHL pak dochazi k mutaci v doméné,
na kterou se vaze chimericky antigenni receptor. U CD19 negativnich relapsU
i U relaps0 s mutacemi vazebné domény dava smysl v zachranné 1é¢bé pouzit
CAR bunky proti jinému antigenu nebo rovnou pacienty IéCit CAR preparaty se
dvoji specificitou (napf. antiCD19 + antiCD22). Cui |écil 36 pacienty po selha-
ni antiCD19 CAR-T bunék dvojité specifickymi antiCD19-antiCD22 pozitivni-
mi CAR-T a doséhl 78% kompletnich remisi, s pfezitim bez selhani |écby 70%
v jednom roce'’. Obdobny zpUsob 1é¢by je studovan i u agresivnich NHL'.
U akutni lymfoblastové leukémie je Casto pouzivana konsolidace alogenni
transplantaci. Wang Ié¢il 23 pacientd s relapsem ALL po alogenni transplanta-
ci antiCD19 CAR-T burikami a naslednou druhou alogenni transplantaci s ro¢-
nim prezitim 68% a dvouletym prezitim 54%. Nezaznamenal Zadny relaps, ale
22% Umrti na potransplanta¢ni komplikace'. Je tedy nutné déle studovat, zda
tento zpUsob managementu pacientU je lepsi nez CAR-T bez nasledné dal-
§i alogenni transplantace. Selhani CAR-T [é¢by mUze byt rovnéz zpUsobeno
expresi PD-ligandd na povrchu nadorovych bunék nebo na burikdch nadoro-
vého mikroprostredi. Studie s protilatkami proti PD-ligandOm probihaji (napfr.
NCT03630159), nékteré byly prezenovany i na poslednim ASH. Dal§i moznos-
ti je pouziti imunomodulaénich 1ékd. Thieblemont Iécila 41 pacientd po selha-
ni axi-celu ¢i tisa-celu lenalidomidem s dosazenim kompletni remise u devi-
ti a parcialni remise u sedmi z nich, dobré vysledky byly pozorovany zejména
u pacientd, ktefi dostali lenalidomid do dvou tydn0 po infusi CAR-T2°,

Nové pristupy k vyrobé CAR-T preparatd sméfuji kromé vyse zminénych pro-
dukt0 tfeti a nasledujici generace predevsim ke zjednoduseni pfipravy CAR
bunék. Vyroba autolognich produktd pfimo v misté podani by snizila naklady
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na logistiku, dobu vyroby i cenu produktd. Univerzalni produkty z bunék zdra-
vych darct by umoznily vyrobu vétsiho po¢tu preparatd v rdmci jedné Sarze
a pripravky by byly k dispozici okamzité v pfipadé potfeby. Yang prezentoval
24-hodinovou metodu pfipravy CAR-T bunék s CD19/CD22 dualni specifici-
tou a prvnich deset pacientd s ALL Iécenych timto preparatem. Bezpecnostni
profil pfipravku a predbézné 1éc¢ebné vysledky byly velmi dobré?'. BALLI-1
(NCT04150497) je klinickd studie faze 1 zkoumajici bezpecnost a Ucinnost
antiCD22 univerzalnich CAR-T bunék (UCART22), u nichz byla pomoci editac-
ni technologie TALEN deletovana ¢ast gend pro TCR a CD52, coz umozniuje
pouzit v lymfodeple€nim rezimu anti-CD52 protilatku alemtuzumab. | zde jsou
pfedbézné vysledky bezpecnosti velmi dobré??. FT819 je univerzalni antiCD19
CAR-T produkt pfipraveny z indukovanych pluripotentnich kmenovych bunék
(iPSC). Gen pro CAR je zde vnesen pfimo do lokusu pro konstantni fetézec
alfa T-bunééného receptoru (TRAC), ¢imz dojde k disrupci TCR a tento produkt
by tudiz nemél zpUisobovat nemoc $tépu proti hostiteli. Zatim jsou k dispozi-
ci pouze preklinické vysledky?:. FT576 je CAR-NK produkt rovnéz pfipraveny
z iPSC se specificitou proti BCMA-1, s vnesenym rekombinatnim IL-15 signal-
nim komplexem pro lepsi in vivo expanzi, s enhancovanym receptorem pro Fc
gamma a s knokautovanym genem CD38 pro IéEbu mnohocetného myelomu.
Tento produkt tedy mdze kromé BCMA-1 specificity i kooperovat s 1é€¢ebnou
antiCD38 protilatkou, aniz pfitom dojde k lyze CAR-NK bunék. Produkt je rov-
néz v preklinickém zkoumani?*, obdobny produkt s antiCD19 specificitou vSak
byl jiz UspéSné pouzit u prvniho pacienta®.

CAR-bunécna terapie predstavuje novou éru protinddorové imunoterapie.
Lymfoidni malignity jsou prvni skupinou nddorovych onemocnéni, u kterych
byl tento zpUsob Uspésné pouzit a jsou zde i prvni schvalené produkty. Dalsi
vyvoj bezesporu pfispéje nejen k dalSimu rozSifeni IéCebnych indikaci, ale
i ke zlepSeni U¢innosti a dostupnosti této [éCby.
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Produkt Vyrobce Indikace Registracni studie Pocet pacientU
Tisa-cel Novartis DLBCL, tFL JULIETT? 165

ALL ELIANA? 75
Axi-cel Kite-Gilead DLBCL, tFL, ZUMA-1? 1M1

PMBL
Liso-cel Bristol-Myers-Squibb  DLBCL, tindNHL, ~ TRANSCEND* 344

PMBL
Brexu-cel Kite-Gilead MCL ZUMA-2° 74
Cilta-cel Janssen MM CARTITUDE-1® 113
|de-cel Bristol-Myers-Squibb MM KarMMa1’ 128 (36%)
Produkt ORR (CR) DOR CRS ICANS

celkem/gr 3-4 celkem/gr 3-4

Tisa-cel ALL  81% (81%) 59% at 12m 77% (47%) 40% (13%)
Tisa-cel NHL 52% (40%) 63% at 12m 58% (22%) 21% (12%)
Axi-cel 83% (58%) Median 11m 93% (13%) 34% (21%)
Liso-cel 73% (53%) 55% at12m 42% (2%) 30% (10%)
Brexu-cel 85% (59%) PFS61%at12m 91% (15%) 63% (31%)
Cilta-cel 97% (67%) PFS77% at12m  95% (4%) 21% (10%)
Ide-cel 85% (45%) PFSBmedian 76% (6%) 42% (3%)

11.8m

Tabulka 1 — produkty bunécné terapie registrované nebo u nichz je oCekavana
brzka registrace

Zkratky: DLBCL - difusni velkobunéény B-lymfom, tFL — transformovany foliku-
larni lymfom, ALL — akutni lymfoblastova leukémie, PMBL - primarni medias-
tinalni B-lymfom, tindNHL - transformovany indolentni nehodgkinsky lymfom,
MCL - mantle cell lymfom, MM — mnohocetny myelom, ORR - celkovy pocet
odpoveédi (overall response rate), CR — kompletni remise, DOR - trvani odpo-
védi (duration of response), CRS - cytokine release syndrom, ICANS - immune
effector cells-associated neurotoxicity syndrome, gr — grade, NHL — nehodgkin-
sky lymfom, m — mésice, PFS - preZiti bez progrese (progression-free survival).
*) v publikovaném fulltextu
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Obrazek 1. Schéma CAR 1.-4. generace. scFv — single chain variable fragment,
variabilni fragment lehkého imunoglobulinového Fetézce, constant region -
konstantni Cast, tvofena spojovacim (hinge) a transmembranovym fetézcem,
primary signal — nejCastéji CD30 fetézec, costimulatory signal — CD28, 4-1BB,
0X40, ICOS aj., protein of interest — napf. nekovalentné vazany transkripéni faktor
pro IL-12 ktery se uvolni z CAR v pfipadé jeho vazby na antigen. Pfevzato z Pytlik
R et al, 2020. Vaccines, 8: E7088.
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NON-HODGKINOVY LYMFOMY

Co zaznélo na vyroénim kongresu Americké
hematologické asociace (ASH) 2020

Janikova A.

Interni hematologickd a onkologicka klinika FN Brno a LF MU Brno

Difuzni velkobunéény B-lymfom (DLBCL)

DLBCL tvofi kolem 40% vSech nové diagnostikovanych pfipadd Nehodgkino-
vych lymfomd (NHL) u dospélych. Pfiblizné 40-50% pacientU Ize vylécit kom-
binaci chemoterapie s antracykliny a monoklonalni protilatky anti CD20 (1).
Naopak polovina pacientd relabuje vcetné asi 10% pfipadd s progresi béhem
|é¢by. Median celkového preziti (OS) pacientd od relapsu DLBCL je 12 mésicU
(2). Relaps DLBCL tedy predstavuje nadale zavazny problém, nebot’ vétsina
pacientU je starSich 65 let a intenzivni 1écbu (obvykle platinovy rezim) dostane
v 1. relapsu jen asi 40% a pacientU a pouze 20% pacient0 dospéje k vysoko-
davkované konsolidaci (autoPBSCT) (3). Je zde velmi naléhava potieba léku
s dobrou U¢innosti a soucasné s prijatelnym profilem toxicity. V sou¢asné dobé
je dostupna pro pacienty s 2. relapsem DLBCL lé¢ba T-lymfocyty s anti-CD19
chimerickym antigennim receptorem (CAR-T). Lécba vykazuje u rekurentnich
B-lymfom0 impozantni U¢innost s vysokym procentem kompletnich odpovédi
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v fadu 40-60%, celkovym prezitim ve 2 letech 50.5% a prijatelnou toxicitou
(4, 5). Tato slibna strategie ma v8ak zdsadni limitaci v pomérné dlouhém tech-
nologickém case (minimalné 3 ale v praxi obvykle 6 tydn0 od odbéru bunék
po jejich podani). Preziti pacientd s rekurentnim DLBCL, ktefi “mohou na svou
lécbu pockat” nékolik tydnyd, byva také velmi dobré (i bez CAR-T) a sice 42%
v 5 letech (3). Lécba CAR-T neni pro minimalné polovinu pacientd definitivnim
feSenim, nebot i po této Iécbé dochazi k progresi.

Bispecifické protilatky v 1éEbé rekurentnich B-Nehodgkinovych lymfom{
(B-NHL)

Velky pocCet sdéleni byl vénovan bispecifickym protilatkhm antiCD20/CD3
testovanych jako monoterapie v nékolika rdznych nezavislych studiich faze
1 a 2 u relabujicich/refrakternich B-NHL (Odronextamab, Mosunetuzumab,
Epcortamab, Glofitamab). U pacient0 s relapsem DLBCL Ize ocekavat celko-
vou odpovéd (ORR) mezi 55%-91%, z toho 45-55% kompletnich remisi (CR),
a to vCetné pacientU starSich 80 let (Mosunetuzumab). V pfipadé folikularnich
lymfom0 (FL) byla ORR 80-90% s Urovni CR 50-70%. Mediany sledovani byly
v téchto studiich zatim pomérné kratké v fadu mésicu. Za pozornost také stoji
dostupnost bispecifické protilatky k podkoZnimu podani (Epcortamab) (6, 7, 8,
9, 10). Bispecifické protilatky pfedstavuji potencidlni alternativu CAR-T, nebot’
nepotrebuji nezbytny logisticky interval, vykazuji srovnatelnou UCinnost a pfi-
jatelnou toxicitu. Za pozornost jisté stoji i pomérné slibna U¢innost bispecific-
kych protilatek po selhani 1é€by CAR-T (ORR 33% a CR 21%).

Riziko relapsu v CNS u pacient s DLBCL, monitorovani zbytkové choroby
u DLBCL

Relaps DLBCLv centrainim nervovém systému (CNS) je obavanou komplikaci
se Spatnou prognézou (preziti v fAdu mésicU od relapsu), kterd se vyskytuje
u nékolika procent az desitek procent pacientd dle tzv. CNS-IPI skére nebo
histologického typu lymfomu. U pacientd s vysokym rizikem CNS relapsu je
obvyklé podavani tzv. profylaxe vysokodavkovanym metotrexatem (MTX). Po-
meérné prekvapivé zjisténi plyne z retrospektivni studie prezentované na ASH
2020 u 906 pacientd s DLBCL |é¢enych v letech 2012 az 2019. Median sledo-
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vani byl 35.3 mésicu a za tuto dobu vyvinulo relaps v CNS 44 (6.1%) pacient0.
Pacienti s vysokym CNS-IPI tvorili 36% nemocnych a profylaxi vysokodavkova-
nym MTX dostavalo 115 (35.5%) s vysokym CNS-IPI (median 2 davky). Je zaji-
maveé, ze k relapsu v CNS dochézelo pomérné brzy od diagn6zy DLBCL (medi-
an 7.4 mésice) s medidnem preziti od relapsu jen 7 mésicu. Efekt preventivné
podavaného MTX na incidenci relapsu v CNS byl ve skupiné s profylaxi 11.2%
vs. 12.2% ve skupiné bez profylaxe. Zd4 se tedy, Ze profylaxe vysokodavkova-
nym MTX nesnizuje podstatné riziko relapsu v CNS (11).

Invaze agresivniho lymfomu do CNS at'jiz v podobé priméarniho lymfomu moz-
ku (PCNSL) nebo relapsu pUvodné systémové DLBCL predstavuje Casto také
diagnosticky problém. V dnesni dobé Ize pro potvrzeni invaze do CNS praktic-
ky vyuZzit pouze bioptické vySetfeni, nebot’ analyza likvoru (cytologicky, flow-
cytometricky, stanovenim klonality PCR) neni dostate¢né presna. V poslednich
letech je z tohoto pohledu zajimava tzv. cell-free DNA (cfDNA nebo také cir-
kulujici nddorova DNA), kterd je unikatni pro dany typ nadoru a je detekovatel-
nd v malém mnozstvi v plazmé a kopiruje do jisté miry celkovou masu tumoru
(abstr No 530 a 531). Z praktického hlediska je velmi zajimava studie identi-
kace cfDNA z mozkomiSniho moku v prikazu PCNSL a také predikci postizeni
CNS u systémového DLBCL. PFi analyze pacientd (n=8) s CNS lymfomem byla
ve vSech vzorcich likvoru specifickd lymfomova cfDNA prokézana i pfi insufi-
cienci detekce klonalni DNA metodou PCR. Cell-free DNA je vysoce senzitivni
v detekei parenchymového postizeni CNS lymfomem. PrOkaz lymfomové spe-
cifické cfDNA v mozkomiSnim moku byl také dobrym prognostickym marke-
rem relapsu DLBCL v mozku (12). Pokud by se tyto vysledky potvrdily v klinic-
ké praxi, znamenalo by vyuziti technologie cfDNA velky posun v této oblasti.

Prognosticky vyznam cfDNA ve sledovani minimalni zbytkové choroby u pa-
cientd s DLBCL byl analyzovan v dalsi studii. Volné cirkulujici DNA byla iden-
tifilkovana z primarniho nadoru (77% dostupné DNA) a nasledné testovana
v periferni krvi pfed autoPBSCT a v produktu aferézy. Celkem bylo ve studii
hodnoceno 154 pacientd, z toho 61 prospektivné a 20 pacientd dostavalo
po autoPBSCT udrZovaci pembrolizumab. Pacienti s detekovatelnou cfDNA jak
v aferetickém produktu anebo v krvi pfed autoPBSCT (36%) méli signifikantné
horsi preziti jak v PFS i OS (13).
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Vysledky studii u perifernich T lymfom0 (PTCL)

PTCL jsou heterogenni skupinou pomérné agresivnich lymfomuU, které tvori
necelych 10% pripadd vS§ech NHL v Evropé a USA. Ve srovnani s B-NHL je
prognéza T-NHL podstatné horsi. Navzdory velkému poctu podtypd T-NHL je
|écba zaloZzena na kombinaci CHOP, av§ak s nedostate¢nou U¢innosti. U mlad-
Sich fit pacient0 se jevi mit lepsi UCinnost intenzivnéjsi l1écba s etoposidem
a eventualni konsolidaci autoPBSCT. Pétilété preziti pacientl nad 40 let se i tak
pohybuje kolem 50% (14). Pro T-NHL s pozitivitou antigenu CD30 (cca 50-
60% T-NHL) je novym standardem lécby kombinace s brentuximabem, ktera
pacientOm prinasi lepsi léCebnou odpovéd a signifikantné delsi PFS i OS (15).
Problémem naddle zUstavaji zejména pacienti s T-NHL bez CD30 pozitivity.

Novou nadéji pro tuto skupinu nemocnych nepfinesla konecna analyza vel-
ké randomizované studie faze 3 srovnavajici CHOP vs. CHOP + romidespin
(ROCHOP) u pacientd s PTCL. Do studie bylo v letech 2013-2017 zafazeno
celkem pres 400 pacientd s medidnem véku 65 let. Mezi rameny studie nebyl
prokazan signifikantni rozdil v dosaZzené odpovédi ani preZiti (PFS, OS). Délka
trvani 1é¢ebné odpovédi byla lepsi v rameni RoCHOP, avSak v tomto rameni
byla zaznamendna i vys$si toxicita a méné pacientd dokonéilo planovanou 1é¢-
bu (16).

Velmi pozoruhodné vysledky u pacientd s PTCL byly prezentovany v ab-
straktu No 40 s kombinovanou lé¢bou ordinim azacitidinem (CC 486) + CHOP
v rdmci studie faze 2. Do studie bylo zafazeno 21 pacientd s medidnem véku
66 let, 62% bylo muz0. Celkova odpovéd byla 75%, ale s témér 75% CR, me-
dian sledovani pacientd ve studii v dobé analyzy byl 15 mésicU. Soucasti stu-
die byla i analyza epigenetické exprese, kterd ukazala vysokou asociaci |éceb-
né odpovédi s TET2 (72%) a RHOA (39%) (17).
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| SOUCASNE TRENDY V LECBE HODGKINOVA LYMFOMU
Mocikova H.
Hematologicka klinika FN Kralovské Vinohrady a 3. Lékarska fakulta Univerzity
Karlovy v Praze

Klasicky HodgkinOv lymfom
Prvni linie lécby

Pocatecni stadia

Standardem |é¢by pocatec¢nich stadii Hodgkinova lymfomu (HL) z0Ostava-
ji 2 cykly ABVD (doxorubicin, bleomycin, vinblastin, dakarbazin) a ,involved
site” radioterapie 20 Gy. Cilem studie HD16 GHSG (German Hodgkin Study

(SCHEMA PROGRAMU)

SBORNIK ABSTRAKTU

Group) bylo déle redukovat dlouhodobou toxicitu. Vynechani radioterapie
po 2 cyklech ABVD u PET2 negativnich pacientd vedlo k vyznamnému poklesu
kontroly nad tumorem: pétileté preziti bez relapsu/progrese (PFS) bylo 86,1 %
po ABVD a 93,4 % u kombinované 1écby ABVD a radioterapie (HR 1,78), (1).

Intermediarni stadia
Podle studie HD17 GHSG pro intermediarni stadia HL vynechani radioterapie
je mozné u pacient0 v kompletni metabolické remisi po 2+2, tj. po dvou cyk-
lech chemoterapie eskalovany BEACOPP (bleomycin, etoposid, doxorubicin,
cyklofosfamid, vincristin, prokarbazin, prednison) a dvou cyklech ABVD (2).
Median PFS byl 45 mésicO a median celkového preziti (OS) 47 mésicO. Ci-
lem studie bylo prokazat noninferioritu 1é¢by fizené podle vysledku PET4 proti
kombinované chemoradioterapii: pétileté PFS u pacientd |écenych dle PET4
bylo 95,1 % vs. 97,3 % u kombinované 1é¢by (p=0,12). Tento postup je novym
standardem |é¢by GHSG pro intermediarni stadia. Toxicita |é¢by je sniZzena,
odpada akutni a dlouhodoba toxicita radioterapie. Pozitivita PET4 (Deauville
skore, DS4) je vyznamnym rizikovym faktorem. Pétileté PFS pro DS4 je 81,6 %
proti 98,1 % u PET4 negativnich pacientd (DS1-3). Pétileté OS je 98,4 % pro
PET4 fizenou lécbu a 98,8 % pro kombinovanou chemorapii a radioterapii.
Studie faze Il Nivahl hodnotila vysledky podani PD-1 inhibitoru nivolumabu
spolu s chemoterapii AVD a radioterapii 30 Gy ,involved site”. Nivolumab byl
podavan sekvencné nebo soubézné s chemoterapii. Median sledovani: 24 mé-
sicu. Vysledky dvouletého OS a PFS byly vynikajici. Dvouleté PFS u soucasné-
ho podani nivolumabu bylo 100% a 98% u sekvencniho podani. NejcastéjSim
nezadoucim Uc¢inkem byla hypotyredza s nutnosti hormonalni substituce (3).

Pokrocila stadia

Studie HD18 GHSG. Nova strategie 1é¢by byla ur€ovana podle vysledku
PET2. Median sledovani 66 mésicu (4). Pétileté PFS u PET2 negativnich pa-
cient0 prokazalo non- inferioritu 4 cykl0 eskalovaného BEACOPP ve srovnani
s 6/8 cykly (93,0% vs. 91, 2%). Vyznamny pokles toxicity v pétiletém OS byl
vice patrny u 4 cykld ve srovnani s 8 cykly a méné vyjadreny oproti 6 cyklim
(98,1 % vs. 95,3 %), p = 0,0038. Faktory zodpovédné za rozdil v OS: Umrti

OBSAH

54




>

21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

po 8 cyklech eskalovaného BEACOPP na akutni toxicitu nebo na sekundarni
leukémii/MDS.

Studie AHL 2011 (NCT01358747). Strategie zahjeni écby dvéma cykly es-
kalovany BEACOPP a néasledné u PET2 negativnich pokracovani 4 cykly ABVD
nemd horsi vysledky oproti standardnim 6 cykldm eskalovaného BEACOPP.
PET4 pozitivita identifikuje pacienty s vyrazné horsi prognézou (5). Median
sledovani 5,6 roku. Pétileté PFS bylo srovnatelné (87,5 % vs. 86,7 %, p=0,67)
a stejn& i pétileté 0OS (97,7 % v obou ramenou, p=0,53). Uprava Ié&by dle PET
snizuje riziko infertility a zvySuje Sanci na spontanni otéhotnéni.

U starsich pacientd ve véku nad 60 let je kombinace brentuximab vedotinu
(BV) s nivolumabem nebo BV s dakarabazinem alternativou standardni che-
moterapie ABVD. Obé kombinace s BV maji akceptovatelnou toxicitu a vysoky
podil kompletnich remisi (6).

Hodgkindv lymfom s lymfocytarni predominanci (NLPHL)

Podle GHSG je prognéza pacientd s NLPHL v pokrocilém stadiu Il a IV srov-
natelnd s prognézou u klasického HL. LéCba u NLPHL se proto Fidi IéCebnymi
doporu€enimi pro klasicky HL. GHSG analyzovala skupinu 86 pacient( zafa-
zenych do studie HD18, s Upravou |éCby podle PET2. (7). Median sledovani
byl 63 mésic0. Pétileté PFS bylo u NLPHL 82,8 %, u klasického HL az 90,6 %.
U PET2 negativnich NLPHL byl pétilety PFS 90,4 % ale u PET2 pozitivnich pouze
70,2 %. U PET2 negativnich NLPHL nebyl patrny rozdil mezi |é¢bou 4,6,8 cykly
eskalovaného BEACOPP (p=0,10). Pfidani rituximabu k 8 cyklim eskalované-
ho BEACOPP u PET2 pozitivnich pacientd nezlepSilo pétileté PFS. Nebyl pozo-
rovan rozdil mezi typickou histologii a variantni formou (p=0,57). Pétileté OS
bylo 94,9 % a z 5 Umrti ani jedno nebylo v disledku progrese NLPHL.

Relaps Hodgkinova lymfomu

Podle analyzy dat registru EBMT (European Blood amd Marrow Transplant) za-
vedeni |é¢by BV, inhibitory PD-1 a podanim dalsi (alogenni) transplantace do-
$lo ke zlepSeni progndzy pacientd s ¢asnym relapsem po autologni transplan-
taci kmenovych buné&k (ASCT). Ctyfleté OS v letech 2015-2017 bylo 61 %,
v obdobi 2006-2008 jen 35 % (p=0,001) (8).
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Mezindrodni otevfend randomizovand studie faze 3 KEYNOTE-204
(NCT02684292) prokazala, Zze PD-1 inhibitor pembrolizumab vyznamné
zlepSuje median PFS oproti BV u pacient0 s relabovanym/refrakternim HL
(12,6 mésicl vs. 8,2 mésicl, HR 0,62) a celkovou odpoveéd (65,6 % vs. 54,2 %,
p=0,025), (9). Rozdil ve prospéch pembrolizumabu byl patrny ve vSech pod-
skupindch pacientd. Proto pfi relapsu po autologni transplantaci kmenovych
bunék (ASCT) nebo u relabovanych pacientd nevhodnych k ASCT je doporu-
¢eno upfednostnit pembrolizumab pfed brentuximab vedotinem.

PFi relapsu po prvni linii Ié¢by se podle studie faze Il doporucuje jako G&inna
kombinace pembrolizumabu s GVD (gemcitabin, vinorelbin a lipozomalni do-
xorubicin) (10). Z 34 hodnotitelnych pacientd dosdhlo kompletni remise 94 %
pacientd po 2-4 cyklech GVD a z toho 32 pacientd podstoupilo ASCT. PFi krat-
kém medianu sledovani 9 mésicd a s dobrou toleranci [éCby, vSichni pacienti
z0stavaji v remisi.

U pacientd s relabovanym/refrakternim HL s vysokym rizikem relapsu (tj. pri-
marné refrakterni HL, relaps <1 roku po 1. linii Ié€by, extranodalni postizeni pfi
relapsu, B symptomy pfi relapsu, pouZiti >1 linii zAchranné 1é¢by, nedosazeni
kompletni remise pfed transplantaci) se jevi jako vyhodné konsolidace 8 cykly
BV a nivolumabu, (11).

Pri kratkém sledovani — pfi medidnu 15,7 mésicO byl prokdzan relaps jen
u jednoho z 59 pacientd. Cast&ji se vyskytla periferni neuropatie a neutropénie.

Camidanlumab tesirin je konjugat IgG1anti-CD25 monoklonalni protilatky
a pyrolobenzodiazepinového dimeru ktery byl pouzZit ve studii faze Il u 47 pa-
cient0 pfi relapsu po BV a checkpoint inhibitorech (12). Celkové odpovédi bylo
dosazeno u 80,9 % (kompletni remise u 42,6 %) pacientd. Ze zavaznych ne-
Zadoucich 0¢ink0 se vyskytl GuillainOv-Barrého syndrom u 6,4 % pacient0
a celkoveé v dusledku nezadoucich U¢€inkd bylo nutné l1é¢bu predcasné ukondit
U 12,8 % pacientu.

Pouziti checkpoint inhibitord ve srovnani se zdchrannou chemoterapii pred
alogenni transplantaci nezvysuje riziko graft-versus host disease (GVHD), ale
naopak zlepsuje tfileté PFS a OS u pacientU, ktefi po transplantaci dostavaji cy-
klofosfamid v rdmci profylaxe GVHD (13): Tfileté PFS 90 % vs. 65 % (p=0,05)
a trileté 0S 94 % vs. 78 % (p=0,17).
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Lécba pomoci CAR T je zavedena u relabovanych difuznich velkobunécénych
B-lymfom0, ale zkousi se i v jinych indikacich, napf. u Hodgkinova lymfomu.
U 41 silné predléCenych pacientd s relabovanym/refrakternim HL s lymfode-
pleci po fludarabinu byla pouzita [éc¢ba pomoci CD30 CAR T s vysokym podi-
lem celkové odpovédi 72 % (59 % kompletni remise) (14).

Pfi dlouhodobém sledovani s opakovanym odbérem a analyzou mutaci cir-
kulujici nddorové DNA (ctDNA) byly zjistény u relabovanych/refrakternich HL
dva rzné sméry klonalni evoluce spojené se senzitivitou (tzv. klonalni ,resha-
ping”“) a rezistenci (klondlni perzistence) na checkpoint inhibitory (15). V rdm-
ci somatickych mutaci gend se vyskytly pred lé¢bou: STAT6 (50 %), SOCS1
(50 %), TN-FAIP3 (45 %), KMT2D (45 %), ITPKB (40 %), GNA13 (35 %). U pa-
cientl, ktefi dosahli kompletni remise vymizely pdvodni klony a byly nahraze-

ny novymi klony (tzv. klonaini ,reshaping”). PFi progresi pretrvavaly pdvodni

mutace. Rozdil mezi klonadlnim ,reshapingem” a klonalni perzistenci koreloval
s vysledkem PET vySetfeni a s medidnem PFS (39,5 vs. 9,5 mésicuU; p <0,003).

Zavér. Uprava 1é&by podle pozitronové emisni tomografie se stala standard-
ni soucasti 1é¢ebného postupu v prvni linii. Optimalni vyuziti brentuximab ve-
dotinu a checkpoint inhibitord v prvni linii 1é¢by je naddle pfedmétem studii.
Zavedeni brentuximab vedotinu a checkpoint inhibitor do 1é¢by relapsu zlep-
Silo prognézu relabovannych/refrakternich pacient0.
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NOVINKY V BIOLOGH CLL

A MECHANISMECH CILENE LECBY

Mréz M.

Interni hematologicka a onkologicka klinika FN Brno a LF MU CEITEC Masarykovy
univerzity, Brno

Uvod

U CLL doslo v poslednim desetileti k objevim, které zdsadnim zpUsobem pfi-
spéli k pochopeni patogeneze onemocnéni a vedly k zavedeni nékolika cile-
nych IéCiv. Inhibitory Brutonovy tyrosinkinazy (ibrutinib a acalabrutinib) spolu
s inhibitorem BCL2 venetoclaxem jsou v sou¢asné dobé k dispozici v klinické
praxi. Tyto |éCiva se stavaji preferovanymi terapeutickymi pristupy diky své po-
zoruhodné Uc&innosti, trvani remise a relativné mirnym nezadoucim U&inkdm.
V letoSnim roce byly oba kongresy ASH a EHA predevsim zaméfeny u CLL
na 3 zékladni okruhy vyzkumu: i) mechanismy rezistence na cilenou [écbu
BCR inhibitory/venetoclaxem a jak tyto Ié€iva GCinné kombinovat ii) Genomic-
ké analyzy a mechanismy vzniku Richterovy transformace (RS), nebot’ RS z0-
stava obtizné |écitelnou komplikaci CLL i pfi dostupnosti BCR inhibitord/vene-
toclaxu iii) biologie pouziti check-point inhibitord a CAR-T bunék u CLL/RS.

BCR inhibitory a rezistence na lé¢bu
BCR inhibitory (BCRi) funguji komplexnéjSim mechanismem, nez se predpo-

kladalo. Zaroven u pacientd [écenych BCRi vznikaji bodové i chromozomalni

aberace a zmény ve fyziologii malignich B bunék, které jim poskytuji rezistenci
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k 16¢bé. Nejlépe popsanymi aberacemi je mutace PLCy obchazejici BCR signa-
lozom a mutace BTK branici kovalentni vazbé ibrutinibu. Relativni rezistence
k lé¢bé BCR inhibitory mize nastat i negenetickym adaptivnim mechanismem
spocivajicim v aktivaci alternativnich drah a “kompenzaci” inhibice BCR-asoci-
ovanych kindz (shrnuto v Kostalova a Mraz, 2019).

Na konferenci ASH zaznél pfispévek, v némz se autofi pokusili vysvétlit niz-
kou alelickou frekvenci BTK mutaci u mnoha pacientU s rezistenci na ibrutinib,
nebot’ zUstava otdzkou jak je mozné, ze v nékterych pfipadech <5% CLL bu-
nék s BTK®*8" mutaci (mutace branici vazbé ibrutinibu) je schopno zpUsobit re-
zistenci v mnohem vétsi ¢asti CLL klonu. Lipsky et al. usuzuji na zakladé analyz
exprese RNA a mutaci DNA u jednotlivych bunék (tzv. single cell sekvenovani),
Ze pravdépodobnym mechanismem je zde interakce BTK-mutovanych CLL bu-
nék v mikroprostredi, kterd vede k produkci solubilnich faktor(, které nasledné
chrani ,v§echny” CLL buriky. U BTK-nemutovanych CLL bunék, které koexisto-
vali s BTK-mutovanym subklonem, autofi nepozorovali jiny mutaéni mechani-
smus vzniku rezistence ¢i kompenzatorni aktivaci BCR signalizace. Tyto pozo-
rovani v§ak vychazeji z analyzy exprese RNA neumoziujici pfimou kvantifikaci
aktivity BCR drahy, kterd je spiSe reflektovana fosforylaci/aktivitou protein0,
které ji pozitivné ¢i negativné reguluji. Naopak jini autofi ukazali, ze u malig-
nich B bunék existuji negenetické mechanismy adaptace na BCRi (shrnuto
v Ondrisova a Mraz, 2020). Zda se, ze z pohledu evoluce nadorové rezistence
mUze byt CLL speciélni pfipad, kde rezistence na BCRi je ¢astecné parakrinné
zprostfedkovana bunkami s BTK mutaci (pravdépodobné v kombinaci s néja-
kym adapta¢nim mechanismem u zbytku CLL klonu).

U pacientd odpovidajicich na 1é¢bu BCRI, byl prezentovan nepfimy efekt BCRi
na interakce CLL bunék s T lymfocyty vedouci k neschopnosti CLL bunék ak-
tivovat CD40 drahu v dUsledku nizsich hladin TRAF4 proteinu (Sharma et al.).
Tyto data Castecné vysvétluji vyrazné efekty BCRi na proliferaci CLL bunék,
nebot’ CD40 draha je zdsadnim induktorem bunécného déleni. Forestieri et al.
déle popsali, Ze v prdbéhu podavani ibrutinibu dochazi u CLL bunék (analyza
U pacient0 s rezidualni MRD) postupné k zvySeni hladin BCR receptoru a ad-
hezivnich molekul jako je CD49d. ZUstava nejasné, zda toto mize byt soucasti
adaptace na BCRi a autofi predevsim poukazali na vznik mutaci v MAPK draze,
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které podporuji preziti bunék. Zndamym kompenza¢nim mechanizmd na BCRi
je upregulace BCL2, kterd dovoluje preziti bunék s inhibovanou BTK. Zde se
tak nabizi potencidlné Ucinné terapeutické kombinace BCRi s venetoclaxem
a na kongresech byly prezentovany slibné vysledky klinickych studii takové-
to terapie (Wierda et al.!, Munir et al.). Primarnimi kandidaty pro kombinaci
s BCRi jsou také anti-CD20 protilatky jako rituximab ¢i obinutuzumab. V dfivéj-
§i randomizované klinické studii se neprokazal benefit pfidani rituximabu k ib-
rutinibu (Burger et al.), coz bylo v principu vysvétleno jednak poklesem hladin
CD20 zpuUsobené ibrutinibem a také off-target efektem ibrutinibu na ITK kina-
zu T lymfocytd, ktery vede k snizené schopnosti zprostfedkovat cytotoxické
efekty zavislé na protilatkdch (ADCC). Vlivu ibrutinibu na funkce dalSich efek-
torovych bunék se vénoval Zent a kolegové, ktefi ukazali, ze ibrutinib snizu-
je fagocytarni schopnosti makrofagl, a to pravdépodobné off-target efektem
na nékterou jejich kindzu (zatim neidentifikovana). Kli¢ové je zde pozorovani,
Ze 2. generace selektivnéjsich BTK inhibitord reprezentované acalabrutinibem
tento nepfiznivy efekt nema a Ize tedy predpokladat, ze kombinace acalabru-
tibu a anti-CD20 protilatkou by mohla byt U¢inna klinicky (acalabrutinib snizuje
hladiny CD20, ale neovliviiuje nepfiznivé funkce makrofagld).

Genomické analyzy a vznik Richterovy transformace
U CLL byly jiz dfive nékolika skupinami publikovany vysledky celo-exomové-
ho (WES) a celo-genomového (WGS) sekvenovani, které popsaly spektrum
mutaci u této choroby. V projektu CLL-1100 se konsorcium stejnych laboratof{
spojilo s cilem agregace vSech dostupnych WES/WGS (>1000 CLL) a satu-
race analyzy tzv. ,driver” aberaci. V prezentaci doposud analyzovanych dat
(Knisbacher et al.) byly popsany nové ,driver mutace napf. v genech RPS23,
DICER, DIS3, MAP2K2 a ztrata chromozomalni oblasti 7p22 (pfekvapivé zahr-
nujici CARD11, ktery je povazovan za proto-onkogen u B lymfocytd).
Vzhledem k absenci jednotici genetické aberace u CLL se také vénuje po-
zornost studiu vzajemné ,interakce” dvou Ci vice mutaci/aberaci na vznik
a agresivitu CLL. Ten Hacken et al. ukazala, ze u mySiho modelu CLL se ztra-
tou miR-15/16 (Klein et al.) Ize pomoci Crispr technologie vnést do leuke-
mickych progenitorovych bunék sou€asné az 6 mutaci vyskytujicich se u RS
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a vytvorit tak model této choroby v mysi. Chakraborthy et al. naopak vyuzi-
li TCL1 mysSi model a na tomto genetickém pozadi vnesly do bunék aberace
TP53 a CDKN2A/B. V experimentech dale pozorovali, Ze takovato 3-nasobna
aberace (zisk TCL1, ztradta TP53 a CDKN2AB) vede k vzniku RS, ale tyto burniky
z0stavaji dependentni na BCR, jehoz cilené odstranéni branilo burikdm v proli-
feraci. Blakemore et al. prezentovali pozorovani o aktivaci AKT drahy u primar-
nich vzorkd RS. Prokazali, ze po vneseni transgenu s konstitutivni aktivaci AKT
do TCL1 mysiho modelu toto vyUsti ve vznik bunék s RS fenotypem. Skupina
Dr. Hernandes Rivase pak ve dvou prezentacich na ASHi (Carretero et al.,
Alamo et al.) shrnula vyzkum na bun&&nych liniich, u nichz vytvoili kombinaci
ztraty chromozomalni oblasti 11q a ztraty genu BIRC3 (aberace, které se ¢asto
vyskytuji spolecné), nebo kombinaci 11q delece se ztratou funkce TP53 (abe-
race vyskytujici se spole¢né spiSe vyjimecné: < 3% CLL). V obou studiich bylo
prokdzano, ze ,dvojité” aberace vedou k vyssi agresivité malignich B bunék.

Biologie pouziti check-point inhibitord a CAR-T bunék

Recentnim konceptudlnim posunem v onkologii je pouziti tzv. check-point in-
hibitord a tim aktivace autolognich T lymfocytd a jejich cytotoxicky Ucinek
na nadory. CLL je ale chorobou, ktera se zda byt rezistentni v0&i pouziti inhi-
bitordm PD1-PDL1 &i CTLA4 dréhy a tyto IéCiva jsou efektivni jen u ¢asti RS
pacientU. lyer et al. prezentovali, Ze moznym prediktorem odpovédi na pemb-
rolizomab (anti-PD-1) u RS/CLL je pfitomnost vy§§iho mnoZstvi T regulacnich
(Treg FOXP3+) lymfocytd. Toto pozorovani je Castecné kontraintuitivni, ne-
bot’ Treg lymfocyty jsou povazovany za bunky modulujici mikroprostfedi spise
smérem k potlaeni imunitni odpovédi. lyer et al. vSak ukazali, Ze Treg bunky
u RS maji schopnost produkovat cytolyticky faktor perforin a mohou se tak
potencialné podilet na eliminaci CLL bunék.

NA ASHi byla také prezentovana klinickd data z podani CD19 CAR-T bunék
U RS (Benjamini et al.) a v této studii 6 z 9 pacientd doséahlo klinické odpovédi
(vSichni CR) a 3 byli refrakterni. Dale byla prezentovana slibna data z klinické
studie faze | pro kombinaci liso-cel (CD19 CAR-T) s ibrutibem u relabované/
refrakterni CLL (n=19; Wierda et al.2). V této studii bylo kromé ocekavaného
profilu toxicity reportovano vysoké mnozstvi Ié€ebnych odpovédi (ORR 95%,
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CR/CRi: 62%). Mechanismy, kterymi CLL buriky limituji aktivaci CD19 nebo
ROR1 CAR-T bunék (bez pfidani ibrutinibu) byly analyzovany s pomoci sofis-
tikovanych ko-kultiva¢nich modelU v prezentaci Collinsové a koleg0. Autofi
dospéli k zavéru, ze aktivace CLL bunék napfiklad CD40 ligandem nebo anti-
-CD40 agonistickou protilatkou by pravdépodobné zvysila aktivaci CAR-T bu-
nék po kontaktu s takovymi CLL bufikami in vivo.

Podékovani: Podpofeno z programového projektu Ministerstva zdra-
votnictvi CR (grant ¢. NU20-03-00292) a Grantovou agenturou CR (grant
¢. 20-025668S). Veskera prava podle predpist na ochranu dusevniho vlastnic-
tvi jsou vyhrazena.
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TRANSPLANTACE KMENOVYCH BUNEK
KRVETVQRBY U DETI S AKU:I'N[ LYMFATICKOU
LEUKEMII, PO 50 LETECH UZ VIME KDY A JAK?
Sedlacek P.

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

Akutni lymfaticka leukémie (ALL) je u déti nej¢astéjSim malignim onemoc-
nénim. Béhem poslednich 50 let doslo k vyraznym pokrokdm v diagnostice
i 16¢bé, které zadsadnim zpUsobem zménily jeji primarné infaustni prognézu.
Cykly kombinované chemoterapie s pokroky v podpurné 1é¢bé vedly k dosa-
Zeni a udrzeni remise u vétSiny pacient0. Postupné zavadéné metody gene-
tické a imunologické umoznily nové definovat rdzné podskupiny ALL s rdznym
prognostickym vyznamem. Spolu se sledovanim kinetiky minimalni rezidudlni
nemoci v prdbéhu chemoterapie ndm tyto metody umoznily cilenéji modifiko-
vat intenzitu chemoterapie a v pfipadé jeji nedostatecné Ucinnosti indikovat
pacienty k 1é¢bé alogenni transplantaci kmenovych bunék krvetvorby (HSCT).
Od roku 1970 se alogenni HSCT v 1é¢bé leukémie stala prvnim UspéSnym
pfikladem biologické lé¢by (Graw 1970). Imunitni systém darce napada a likvi-
duje rezidudlni leukemické klony v ramci tzv. ,reakce $tépu proti leukémii”. Jiz
v roce 1987 v Casopise Lancet (Butturini 1987) autofi porovnali vysledky lécby
relapsu ALL u 871 déti chemoterapii s nebo bez nasledné alogenni HSCT a po-
ukéazali na lepsi vysledky u pacientU s ¢asnym relapsem lécenych téz s pomoci
HSCT. Sir§imu vyuZiti HSCT ale bréanila okolnost, e vétsina pacientd nema
vhodného HLA identického darce v rodiné. Registry nepfibuzenskych darcl
pomalu vznikaly od roku 1975. Prvni transplantace od nepfibuzného darce pro
pacienta s ALL byla provedena v roce 1980. Teprve vétsi ndbor darcd do me-
zindrodné vyuzitelnych registrd po roce 1990 a predevs§im zavedeni moleku-
larné-genetickych metod na analyzu alel I. a Il.tfidy HLA v nésleduijicich letech
zvysili $anci na dostupnost vhodného darce pro vétsinu pacientt indikovanych
k HSCT. V prvnich deseti letech byly presto vysledky po HSCT §tépy nepfi-
buznych darcO horsi ve srovnani s vysledky transplantaci §tépd odebranych
od HLA identickych sourozeneckych darcU. Bylo to jednak z d0vodu vyssi toxi-
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city, ale i vybérem pacientt s prognosticky zavaznéjsi formou leukémie a tedy
vy$Sim rizikem relapsu po transplantaci. Pfestoze je vétSinu déti a dospivaji-
cich s ALL mozné vyléc¢it souCasnymi chemoterapeutickymi rezimy, u nékte-
rych jedincU stale pretrvavaji $patné vysledky. V takovych situacich indikujeme
pacienty k HSCT. Pfi velkém poctu rdznych narodnich IéCebnych schémat pfi
vysoké variabilité podskupin ALL nebylo mozno desitky let dobfe posoudit,
které postupy jsou vhodnéjsi. Nejednotnd kritéria pro indikace k transplantaci,
nacasovani vykonu, nejednotny pfistup pfi volbé vhodného pfipravného rezi-
mu a U¢inné a bezpecné farmakologické profylaxe GvHD, to vSe vedlo k tomu,
Ze jesté v roce 2000 jsme mohli konstatovat, ze jsme od roku 1970 nevyuzili
vS8ech moznosti k ziskani validnich dat.

Abychom détem s leukémii indikovanym k alogenni HSCT mohli nabidnout
nejlepSi dostupné moznosti 1éCby, je nutnd Uzka spoluprace v rdmci mezina-
rodnich studijnich skupin pro primarni |é¢bu, 1éEbu relapsu i pro transplantaci.
Ta se uskutecriuje v rdmci velkych [écebnych konsorcii pro détskou leukémii
(napf. IBFM-SG, IntReALL, NOPHO, UKALL, AIEOP, FRALLE a dal$i) a v komu-
nité pediatrickych transplantaci (napf. EBMT-PD WG, IBFM-SC SCT, GETMON,
GITMO). Studijni skupiny pro Ié¢bu ALL hodnoti vysledky Iécby dosahova-
né v rdmci prospektivnich protokolU a stratifikuji pacienty dle rizika relapsu
do skupin se standardnim rizikem, se stfednim rizikem a s vysokym rizikem.
Na rozdil od dospélych pacient0 jsou pro alogenni HSCT zpUsobili pouze pa-
cienti s vysokym rizikem relapsu. Tim se snazime ochranit vétSinu déti pred
potencidlnimi dlouhodobymi pozdnimi nasledky myeloablace a reakce $té-
pu proti hostiteli (GvHD). Prognosticky zavazné rizikové faktory Ize identifiko-
vat dokonce i pfi stanoveni diagnézy (O’Connor 2018). Odpovéd’ na indukc-
ni [éEbu méFenou pomoci MRD ma navic silnou prediktivni hodnotu a definuje
v dnedni dob& mnoho indikaci k alogenni HSCT (Bader 2019).

Bé&hem posledniho desetileti bylo v prospektivnich evropskych pediatrickych
studiich prokazano, ze vysledky HSCT §tépy HLA identickych darcU se zasad-
nim zpUsobem nelisi, i kdyz byl darcem identicky sourozenec (MSD) &i HLA
identicky nepfibuzny darce z registru (MUD). Pfi pouziti standardizovanych in-
tenzivnich myeloablativnich pfipravnych rezimd u pediatrickych pacient0 s vy-
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sokym rizikem relapsu kleslo riziko toxickych Umrti a snizil se pocet relapst
(Peters 2015, Balduzzi 2019, Dalle 2018/2020). PfedevSim vyskyt pozdnich
nésledkd po celotélovém ozéareni byl dOvodem zjistit, zda se mdzeme v [écbé
ALL alogenni HSCT bez ozafovani obejit (Willasch 2020). Na tuto otazku méla
odpovédeét prospektivni studie ALL SCT FORUM.

V rdmci konference ASH zaznél pfispévek s probéznymi vysledky prospektivni
randomizované studie ALL SCT FORUM). Analyzovano bylo 380 détskych pa-
cientd ve véku 4-18 let, transplantovanych v détskych centrech 5 kontinent0
a 17 statd. 194 déti bylo randomizovano do vétve piipravné chemoterapie
s celotélovym ozafenim (12Gy) v kombinaci s etoposidem, 186 dalSich mélo
v pripravé kombinaci chemoterapie s fludarabinem a thiotepou s busulfanem
(n=96) ¢&i treosulfanem (n=90). Vysledky byly zklamanim, protoZe primarnim
cilem studie bylo prokazat stejnou bezpecnost a efektivitu kombinované mye-
loablativni chemoterapie proti ozafovani s predpokladem dlouhodobého sni-
Zeného rizika pozdnich nasledkd po ozafovani (Lawitschka 2018). Rameno
s ozafenim ale signifikantné prokazalo nejnizsi riziko Umrti v dUsledku ¢as-
né toxicity (TRM), nejnizsi riziko relapsu (CIR) a nejlepSi preziti bez pfihody
(EFS). Ve studii nebyl signifikantni rozdil v dosazenych vysledcich pfi pouziti
busulfanu (v plné dévce, s Upravou davek dle hladin; TDM) ¢&i treosulfanu.
Randomizace byla pfed¢asné ukoncena a studie dal pokracuje s doporucenim
kombinace ozéfeni s etoposidem jako zlatého standardu pro déti starsi 4 let.
V rdmci multivariantni analyzy nebyl ve vSech tfi analyzovanych skupindch
rozdil v charakteristice pacientl v zavislosti na véku, pohlavi, imunofenotypu
leukémie, darci (MSD vs MUD), remisi (CR1 vs CR2), typu relapsu (dfen vs
kombinovany relaps).
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TBI Busulfan Treosulfan P value
Primary Endpoint
Death
Deaths/patients 19/194 22/96 20/90
2-year 0S (95% Cl) 0.91 0.77 0.77 <0.001
(0.85-0.94) (0.66-0.85) (0.65-0.85)
Secondary endpoints
Any failure
Relapse, second 30/194 30/96 33/90
malignancy or death/
patients
2-year EFS (95% Cl) 0.85 0.64 0.58 <0.001
(0.79-0.90) (0.52-0.74) (0.45-0.69)
Relapse
Relapses/patients 23/194 23/96 24/90
2-year CIR (95% Cl) 0.12 0.30 0.31 0.004
(0.08-0.17) (0.19-0.41) (0.20-0.42)
Non-leukemia death
Death in CR/patients 7/194 7/96 9/90
2-year cumulative 0.03 0.06 0.12 0.114
incidence of TRM (0.01-0.06) (0.03-0.13) (0.06-0.20)
(95% CI)
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AKUTNIi MYELOIDNIi LEUKEMIE NA 62. ASH
ANNUAL MEETING AND EXPOSITION

RAcCIl Z.

Ustav hematologie a krevni transfuze, Praha

62. ASH Annual Meeting and Exposition v oblasti AML pfinesl| spiSe nez jasné
vysledky ménici klinickou praxi, fadu nadéjnych lé¢ebnych strategii — zejména
Cetné |ékové kombinace pouzité v inicidlni i zaAchranné terapii AML; sub-ana-
lyzy jiz dostupnych dat umoznujici preciznéjsi vedeni jiz dostupné 1é¢by; a ko-
nec¢né vysledky studii rané faze u nékolika velmi nadéjnych 1éka.
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Lécba de novo AML u nemocnych mladsich 60-65 let

Kombinace s venetoklaxem

Byla predstavena prvni data, kterd prokazala schidnost a mimoradnou efek-
tivitu venetoklaxu (400 mg/den D1-14) pfidaného k FLAG-IDA indukci a kon-
solidaci v inicidlni 1é¢bé AML. | pfes malou skupinu nemocnych bylo dosazeno
souhrnné kompletni remise (CRc = CR+CRi+CRh) u 26/28 nemocnych (90 %)
a 96 % z nich dosahlo MRD negativitu. OS v 1 roce pak byl mimoradnych 94 %
(Lachowietz et al — abstrakt 332).

Podobné byla prezentovana prvni data ukazujici schddnost kombinace vene-
toklaxu se standardnim reZimem 3+7. Maximalni tolerované davka venetokla-
xu v indukci byla 400 mg den D1-11, av8ak pro toxicitu pouze ve vékové sku-
piné do 60 let (Stone et al. — abstrakt 1038).

FLT3 ITD/TKD pozitivhi AML

Sierra et al. predstavil srovnani midostaurinu pfidaného k indukci 3+7 s ida-
rubicinem nebo s daunorubicinem (kombinace pouzita v registraéni studii).
Studie prokazala stejnou efektivitu, a stejnou bezpecnost pfi pouziti kombina-
ce s idarubicinem, a to i pres to, Ze ve skupiné s idarubicinem byl vétsi podil
nemocnych vyssiho véku a s horS§im ECOG (abstrakt 632).

Pratz et al. (abstrakt 24) ve studii fAze 1 prokazal zejména bezpecnost gil-
teritinibu v davce 120 mg/den pfidaného k indukéni (3+7) a konsolidaéni
(HD ARA-C) chemoterapii a nasledné podaného v udrzovaci |éché. 81,6 %
nemocnych dosahlo CRc a u 84,6 % z nich vymizela FLT3-ITD mutace pred
zahajenim udrZzovaci 1é¢by (ultrasenzitivni NGS monitoring). Pfi follow upu
35,8 mésice byl median DFS 13,3 mésicU a medidn OS nebyl dosud dosazen.
Umrti spojené s lé&bou bylo pouze v jednom pripadé. Na zékladé téchto vy-
sledkU byla iniciovana randomizovana studie srovnavajici pridani midostaurinu
nebo gilteritinibu ke standardni Ié¢bé de novo AML.

Lééba de novo AML u starSich nemocnych

Recentné publikovana studie kombinujici azacitidinu s venetoklaxem vedla
k dosazeni CR u 37 % a CR/CRi u 67 % nemocnych s nové diagnostikova-
nou AML, ktefi nebyli indikovani k intenzivni [é¢bé. Tato studie zménila para-
digma soucasné lécby starSich nemocnych s AML. Kadia et al. (abstrakt 25)
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na ASH 2020 prezentoval u stejné skupiny nemocnych vysledky studie faze 2,
ktera kombinovala venetoklax s LD ARA-C a s kladribinem v indukci. V konsoli-
daci pak byl pouzit stejny rezim stfidavé s rezZimem venetoklax s azacitidienm.
Dosazené vysledky byly mimofadné — z 54 nemocnych 42 (78 %) dosahlo CR
(z toho 93 % MRD negativity) a 93 % dosahlo CR/CRi (z toho 84 % MRD nega-
tivity). OS a RFS v 1 roce byl 70 % a 66 %. Pfi dosazni MRD negativity pak OS
v 1 roce byl dokonce 93 %. Naopak u nemocnych spadajicich do nepfiznivé
cytogenetické skupiny byl OS v 1 roce 33 %. 30 % pacient0 u kterych doslo
k 1écebné odpovédi pak podstoupilo alogenni HSCT. Kone¢né uvedeny rezim,
nebyl spojen s vyznamnou toxicitou.

Lécba relabujici/ refrakterni AML

CC-486 - peroralni azacitidin

Perordini azacitidin (AZA) je na zadkladé studie faze 3 (QUAZAR AML-001)
v soucasné dobé jiz schvalen FDA pro pouziti v udrzovaci 1é¢bé po dosazeni
1. CR intenzivni 1é¢bou u nemocnych s AML, ktefi nejsou schopni podstoupit
alogenni HSCT. V této indikaci peroralni AZA v davce 300 mg/den 14 dni
v mésici prokazal signifikantni prodlouzeni OS a RFS. Soucasti protokolu této
studie byla moznost navySeni davky peroralniho AZA na 300 mg/den 21 dni
v mésici v pfipadé zachytu incipientniho relapsu (zachyt 5-15 % blastU v kost-
ni dfeni). Déhner et al. (abstrakt 111) na ASH 2020 informoval o vysledcich
této podskupiny nemocnych, kdy pfi dobré toleranci navySené davky CC-486
bylou 23 % (vs. 11 % v rameni s placebem) dosazeno opétovné CR/CRi AML.
Kombinace s venetoklaxem

Jednoznacné nejvétsi pocet studovanych rezimd v zachranné terapii AML
predstavovali kombinace s venetoklaxem.

U mladSich nemocnych byla nejvyznamnéjsi kombinace VEN s FLAIDA
(Lachowietz et al. — abstrakt 332) s vyslednym CRc u 67 % nemocnych (z nich
69 % s MRD negativitou), CRc + MLFS u 72 % |éCenych jedinc0 a OS v 1 roce
68 %. ReZzim byl excelentnim mostem do transplantace krvetvorné tkané
- 46 % nemocnych s R/R AML nasledné podstoupilo alogenni HSCT a OS
v 1 roce po alogenni HSCT bylo mimoradnych 78 %.
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V dalsi studii byla srovnavana intenzivni zAchranna chemoterapie s neinte-
zivni |é¢bou kombinaci VEN s decitabinem 10 dni (Maiti et al — abstrakt 637).
Neintenzivni Ié¢ba kombinaci VEN + DEC10 vedla u 54 nemocnych s R/R AML
(46 % bylo mladSich 60 let) ke stejné frekvenci dosazeni CRc jako zachranna
intenzivni chemoterapie — 41 % vs. 30 % (pfi zapocteni morfologicky stavu bez
leukémie — MLFS dokonce k lep§im vysledkdm — 59 % vs. 31 %), stejnému OS
a dokonce lep§imu EFS. Signifikantné vice nemocnych Iécenych VEN + DEC10
podstoupilo alogenni HSCT. Zasadni pak byla dramaticky nizsi toxicita neinten-
zivniho rezimu VEN + DEC10. Neintenzivni Ié¢ba VEN + DEC10 tak predstavuje
plnohodnotnou alternativu dosud pouzivanych zachrannych chemoterapeutic-
kych rezim0, a to i u mladsich nemocnych.

U pacientd s R/R AML s FLT3 ITD/TKD mutaci byla prezentovana analyza po-
davani venetoklaxu 400 mg/ den v kombinaci s gliteritinibem 120 mg/den.
U 43 pacient0 s R/R FLT3 ITD/TKD pozitivni AML (kdy 65 % bylo jiz predléce-
no FLT3 inhibitorem a 32 % podstoupilo dfive alogenni HSCT) vedla tato kom-
binace k dosazeni CRc u 34,1 % a CRc + MLFS u 85,4 % lécenych (Daver et
al. — abstrakt 333). Kombinace tedy pfinesla vyznamné vétsi efektivitu nez re-
centné publikovand monoterapie gilteritinibem v indikaci R/R AML s FLT3-ITD/
TKD mutaci (studie ADMIRAL).

Nové léky

ASH 2020 meeting prinesl také prvni informace o efektivité a bezpe€nosti né-
kolika velmi nadéjnych pfipravkd.

Magrolimab

Magrolimab je anti-CD47 monoklonarni protilatka, ktera diky blokddé CD47
na makrofazich, predstavuje ,makrofagovy check-point inhibitor”, jehoz efek-
tivitu in vitro zvySuje AZA. Sallman et al. (abstrakt 330) predstavil prvni vysled-
ky studie 1b kombinujici magrolimab s AZA u nemocnych s de novo AML, ktef{
nejsou kandidati pro intenzivni IéCbu. Ve skupiné 43 nemocnych (kdy 70 %
spadalo do ELN vysokého rizika a 73 % mélo mutaci TP53) bylo dosazeno CRc
U 54% nemocnych a CRc + MLFS u 61 % pacientd. Mimoradné zajimava jsou
data u pacientd s TP53 mutaci, kdy vysledky byly podobné — CRc 59 % a CRc
+ MLFS 66 %. Median OS u TP53 nemutovanych byl 18,9 mésicO a u TP53
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mutovanych 12,9 mésicd. Celkové vysledky jsou tedy podobné vysledkOm
kombinace VEN s AZA, a ve skupiné pacientd s AML s TP53 mutaci dokonce
vyznamné lepsi. Tyto vysledky vedly k iniciaci srovnavaci studie faze 3 pro
TP53 mutované AML VEN + AZA versus VEN + magrolimab.

Flotetuzumab

Flotetuzumab je bispecificka protilatka anti-CD3 a anti-CD123 (antigen CD123
je over-exprimovan na povrchu leukemickych kmenovych bunék). Aldoas et
al. (abstrakt 381) predstavil vysledky studie faze 1/2 u nemocnych s R/R AML.
Podani flotetuzumabu bylo sice doprovazeno syndromem z uvolnéni cytokind
(CRS) u v8ech nemocnych, grade 3 vSak rozvinul pouze 1 nemocny. Podobné
neurotoxicita grade 3 a vice byla pfitomna pouze ve 4 pfipadech. Ze 44 ne-
mocnych 31,8 % dosahlo CRc (38,6 % CRc + MLFS) a vice jak poloviny z nich
podstoupila nasledné alogenni HSCT.

KO-539

KO-539 je vysoce potentni, selektivni peroralné podavany inhibitor menin-KM-
T2A (MLL) komplexu. Po AML s FLT3-ITD/TKD a s IDH1/2 mutaci, tak AML
s prestavbou MLL genu predstavuje dal$i potencidlni podskupinu AML pro
cilenou 1é€bu. Wang et al. (abstrakt 115) predstavila vysledky od prvnich ne-
mocnych s R/R AML, kterym byl tento pfipravek podan.

62. ASH meeting tedy svymi prezentacemi na poli 1é¢by AML pokracoval
v trendu poslednich 3 let — nachdzime se v éfe, kterd zasadné meéni nase do-
sud platna paradigmata - je zfejmé, ze lécba AML bude stale vice cilenéjsi; ze
nové jiz v monoterapii vysoce U¢inné léky pfidané ke konvencni chemoterapii,
ale zejména pak v kombinacich mezi sebou dosahuji mimoradné efektivity;
a ze tyto kombinace jsou pak minimalné rovnocenné, ale velmi pravdépodob-
né efektivnéjsi a zcela jisté bezpecnéjsi nez dosavadni intenzivni chemote-
rapeutické rezimy. V8echny tyto poznatky pak jiz nyni, a jesté vice v pribé-
hu velmi blizké doby kone¢né vyznamné zlepsi prognézu nasich nemocnych
s akutni myeloidni leukémii. A je jisté, ze 63. ASH v roce 2021 bude v tomto
trendu pokracovat.

OBSAH

63




@CHEMA PROGRAMU>
21. PRAZSKE HEMATOLOGICKE DNY m . o
Hematologie 2021 SBORNIK ABSTRAKTU o

POST-ASH

OCENENE PRACE
CHS CLS JEP
ZA ROK 2019



>

21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

INTEGRATION OF COO INTO THE CLINICAL CNS
INTERNATIONAL PROGNOSTIC INDEX IMPROVES

CNS RELAPSE PREDICTION IN DLBCL
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Central nervous system (CNS) relapse carries a poor prognosis in diffuse large
B-cell lymphoma (DLBCL). Integrating biomarkers into the CNS International
Prognostic Index (CNS-IPI) risk model may improve identification of patients
at high risk of developing secondary CNS disease. CNS relapse was analyzed
in 1,418 DLBCL patients treated with obinutuzumab or rituximab plus CHOP
(cyclophosphamide, doxorubicin, vincristine, prednisone) chemotherapy
in the phase Il GOYA study (NCT01287741). Cell-of-origin (COO) was
assessed using gene expression profiling. BCL2 and MYC protein expression
were analyzed by immunohistochemistry. The impact of CNS-IPI, COO, and
BCL2/MYC dual-expression status on CNS relapse was assessed using
a multivariate Cox regression model (data available in n = 1,418, n = 933,
and n = 688, respectively). High CNS-IPI score (hazard ratio [HR], 4.0; 95%
confidence interval [CI], 1.3-12.3; P = .02) and activated B-cell-like (ABC)
(HR, 5.2; 95% CI, 2.1-12.9; P = .0004) or unclassified COO subtypes (HR,
4.2; 95% Cl, 1.5-11.7; P = .006) were independently associated with CNS
relapse. BCL2/MYC dual-expression status did not impact CNS relapse risk.
Three risk subgroups were identified according to the presence of high CNS-
IPl score and/or ABC/unclassified COO (CNS-IPI-C model): low risk (no risk
factors, n = 450 [48.2%]); intermediate risk (one factor, n = 408 [43.7%]);
and high risk (both factors, n = 75 [8.0%]). Two-year CNS relapse rates were
0.5%, 4.4%, and 15.2% in respective risk subgroups. Combining high CNS-IPI
and ABC/unclassified COO improved CNS relapse prediction and identified
a patient subgroup at high risk of developing CNS relapse.

Citace:

Integration of cell of origin into the clinical CNS International Prognostic
Index improves CNS relapse prediction in DLBCL. Klanova M, Sehn LH,
Bence-Bruckler I, Cavallo F, Jin J, Martelli M, Stewart D, Vitolo U, Zaja F, Zhang Q,
Mattiello F, Sellam G, Punnoose EA, Szafer-Glusman E, Bolen CR, Oestergaard MZ,
Fingerle-Rowson GR, Nielsen T, Trneny M. Blood. 2019 Feb 28;133(9):919-926
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GENOMIC LANDSCAPE OF PEDIATRIC B-OTHER

ACUTE LYMPHOBLASTIC LEUKEMIA
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Novel biological subtypes and clinically important genetic aberrations (druggable
lesions, prognostic factors) have been described in Bother acute lymphoblastic
leukemia (ALL) during the last decade; however, due to a lack of studies on
unselected cohorts, their population frequency and mutual associations still
have to be established. We studied 110 consecutively diagnosed and uniformly
treated childhood B-other patients using single nucleotide polymorphism
arrays and whole exome/transcriptome sequencing. The frequency of DUX4-
rearranged, BCR-ABL1-like, ZNF384-rearranged, ETV6-RUNX1-like, iAMP21
and MEF2D-rearranged subtypes was 27%, 15%, 5%, 5%, 4%, and 2%,
respectively; 43% of cases were not classified into any of these subtypes (B-rest).
We found worse early response to treatment in DUX4-rearranged leukemia
and a strong association of ZNF384-rearranged leukemia with B-myeloid
immunophenotype. Of the druggable lesions, JAK/STAT-class and RAS/RAF/
MAPK-class aberrations were found in 21% and 43% of patients, respectively;
an ABL-class aberration was found in one patient. A recently described negative
prognostic factor, IKZF1plus, was found in 14% of patients and was enriched in
(but not exclusive for) BCR-ABL1-like subtype. PAXS5 fusions (including 4 novel),
intragenic amplifications and P8OR mutations were mutually exclusive and only
occurred in the B-rest subset, altogether accounting for 20% of the B-other
group. PAX5 P80R was associated with a specific gene expression signature,
potentially defining a novel leukemia subtype. Our study showed unbiased
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European population-based frequencies of novel ALL subtypes, recurrent (cyto)
genetic aberrations and their mutual associations. This study also strengthened
and widened the knowledge of pediatric B-other ALL and provided an objective
basis for optimization of current genetic diagnostics.

In a related study we focused on ERG gene deletions that occur recurrently
in acute lymphoblastic leukemia, especially in the DUX4-rearranged subtype.
The ERG-deletions were shown to positively impact prognosis of patients
harboring the IKZF1-deletion (a negative prognostic marker) and its presence
thus precludes assignment into IKZF1plus group, a novel high-risk category
on AIEOP-BFM ALL trials. We analyzed the impact of different methods on
ERG-deletion detection rate, evaluated ERG-deletion as a potential marker
for DUX4-rearranged leukemia, studied its associations with molecular
and clinical characteristics within this leukemia subtype, and analyzed its
clonality. Using single-nucleotide-polymorphism array, genomic polymerase
chain reaction (PCR) and amplicon-sequencing we found ERG-deletion in
34% (16 of 47), 66% (33 of 50) and 78% (39 of 50) of DUX4-rearranged
leukemia, respectively. False negativity of ERG-deletion by single-nucleotide-
polymorphism array caused IKZF1plus misclassification in 5 patients. No ERG-
deletion was found outside the DUX4-rearranged cases. The ERG-deletion
positivity by PCR was associated with better outcome [5-year event-free
survival (EFS), ERG-deletion-positive 93% vs. ERG-deletion-negative 68%,
P=0.022; 5-year overall survival (OS), ERG-deletion-positive 97% vs. ERG-
deletion-negative 75%, P=0.029]. Ultra-deep amplicon sequencing revealed
distinct co-existing ERG-deletions in 22 of 24 patients. In conclusion, our data
demonstrate inadequate sensitivity of single-nucleotide-polymorphism array
for ERG-deletion detection, unacceptable for proper IKZF1plus classification.
Even using more sensitive methods (PCR/amplicon-sequencing) for its
detection, ERG-deletion is absentin 22-34% of DUX4-rearranged leukemia and
does not represent an adequately sensitive marker of this leukemia subtype.
Importantly, the ERG-deletion potentially stratifies the DUX4-rearranged
leukemia into biologically/clinically distinct subsets. Frequent polyclonal
pattern of ERG-deletions shows that late origin of this lesion is more common
than has been previously described.
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MAJOR MOLECULAR RESPONSE IS THE

THRESHOLD FOR NGS ANALYSIS AND RESISTANT
BCR-ABL1 MUTATION DETECTION IN CML

Machova Polakova K.', Benesova A.', Martelli M.2, Polivkova V.,
Koblihova J.", Pecherkova P.!, Klamova H.", Srbova D.!, Zizkova H.",
Hochhaus A.3, Soverini S.2

" Ustav hematologie a krevni transfuze, Praha, Cesko

2 Hematology/Oncology ,Lorenzo e Ariosto Seragnoli®, University of Bologna,
Bologna, Italie

% Abteilung Hdmatologie/Onkologie, Klinik fUr Innere Medizin Il, University of
Jena, Jena, Germany

Introduction. In chronic myeloid leukemia (CML), the advantages of sensitive
BCR-ABL1 kinase domain (KD) mutation detection promote the use of next
generation sequencing (NGS). Early recognition of an emerging resistance
to tyrosine kinase inhibitor (TKI) therapy associated with BCR-ABL1 KD
mutations is important for successful patient (pt) management. Previous
studies suggested that fluctuating levels of BCR-ABL1 transcript levels around
0.1 %'S (unstable major molecular response — MMR) during TKI therapy may be
an early indicator for mutation testing.

Aims. The aim of this EUTOS study was to take advantage of NGS to investigate
the role of BCR-ABL1 KD mutations in CML pts with unstable MMR on TKI
therapy.

Material and Methods. A total of 90 pts with unstable MMR on TKI therapy
were divided into 2 groups. Group A (14/90) included pts on TKI therapy
(1tline, n=13; 5"line, n=1) who had initially achieved deep molecular response
(DMR), but BCR-ABL1 transcripts had subsequently increased to the levels of
unstable MMR. Group B (76/90) consisted of pts who had achieved no better
response to TKIs (1%t line, n=53; 2" or subsequent line, n=23) than unstable
MMR. NGS of the BCR-ABL1 KD was performed in duplicate on an lllumina

(SCHEMA PROGRAMU)

SBORNIK ABSTRAKTU

MiSeq. The NextGene software (Softgenetics) and the in-house bioinformatic
tool NextDom were applied for data processing, error filtering and mutation
calling at significant levels (median 1.5 % of a particular mutation in total BCR-
ABL1 transcripts, range 1.0-3.7 %; p-value <0.05).

Results. In Group A, NGS has so far been performed in 11/14 pts and
mutations have been detected in 6/11 (54%). Mutations were confirmed
by NGS analysis in subsequent follow-up samples in 4/11 pts (36%). Pts
with M244V and V379] mutations were switched to dasatinib and achieved
DMR (Figure 1). Another pt with M244V mutation maintained unstable MMR
for 18 months as long as imatinib dose was reduced due to intolerance, but
obtained DMR after the full dose was restored. Pt with G250E and Y253H
remained in MMR for 10 months, followed by a 1-log BCR-ABL1 increase.
Two pts with low-level mutations remain in unstable MMR. The low-level
mutations were detected in one of the duplicates only and were not
confirmed in subsequent analyses. In Group B, 65/76 pts were sequenced so
far and variants were detected in 9/65 (14%). The pt with confirmed T315I
during unstable MMR subsequently relapsed to blast crisis in one month.
Imatinib-resistant mutations were detected in 4 pts, who were swichted
to a 2™ generation TKI and achieved stable MMR or better with a median
follow-up of 12 months (range, 6-18). Finally, 4 pts with low-level variants
detected in one of the duplicates remain in unstable MMR with a median
follow-up of 68.5 months (range, 33-144).

Conclusions. Our data suggest that loss of DMR followed by BCR-ABL1
increase to the level of MMR is an early indicator for NGS mutation testing.
In contrast, the probability of mutation detection in pts who do not achieve
better response than unstable MMR seems to be low. MMR is the level of
measurable residual disease above which NGS of BCR-ABL1 can successfully
be performed. However, mutation testing in MMR samples should be done in
duplicate and results should be evaluated carefully. It is unclear whether low-
level variants detected only in one of the duplicates of the investigated sample
can be artefacts that occur during processing of low-copy BCR-ABL1 samples.
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Hence, follow-up testing in subsequent samples should be performed to
monitor mutation kinetics.

Support EUTOS2018, MZCR 00023736
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DIAGNOSTIC YIELD OF BRONCHOALVEOLAR

LAVAGE (BAL) IN HAEMATOLOGICAL PATIENTS

- SINGLE CENTRE 14 YEARS EXPERIENCE

Palackova M.", Kocmanova I.2', Lengerova M.%, Kartakova Svabova H.3,
Mayer J.3", R&gil Z.4

"Masarykova Univerzita Brno, Brno

20ddéleni klinické mikrobiologie, Fakultni nemocnice Brno, Brno

3Interni hematologicka a onkologicka klinika, Fakultni nemocnice Brno, Brno
4Ustav hematologie a krevni transfuze, Praha

Background

The major cause of mortality and morbidity in haematology patients (pts.)
are lung infections. Intensification of cytostatic treatment increases their
prevalence and lung infiltrates during neutropenia are presentin 15% to 25%
pts. Early diagnostics of the specific pathogen causing this infections and
early relevant treatment improves outcome of this pts.

Aim
The aim was to evaluate the contribution of the BAL to the final diagnosis of
lung infection and adjustment of therapy.

Methods

Retrospective analysis was undertaken at University Hospital Brno from 1/2005
until 12/2018. All samples from adult pts. with haematological malignity and
pulmonary infiltrates on radioimaging were included to the analysis. For each
infection episode only the first bronchoscopy was included to the analysis.
The BAL was performed within 1 to 2 days after detection of pulmonary
infiltrates. BAL sample was obtained from the area where the infiltration was
most severe. All pts. signed informed consent with the procedure. Treatment
changes or modifications are defined as addition, change or prolongation of
anti-infective agents.
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Results

390 BAL from 359 pts. met our criteria and were included to the analysis
(male 63.0%, female 36.9%) The median age at the time of BAL was 54 years
(range 18-79 years). Severe neutropenia (ANC<0.5 x10°/L) was present in
176 (45%) cases, moderate neutropenia (ANC<1.0 x10°%/L but 20.5 x10°%/L) in
40 (10%) cases. 85 BALs were from pts. after allogeneic SCT (allo), 53 BALs
from pts. after autologous SCT (auto) and 252 BALs from other haematological
pts.

Fever was recorded in 82% of cases, dyspnoea in 44% cases. Bilateral lung
infiltrates were present in 277 (71%) of cases, unilateral in 113 (29%) of cases.
Anti-infective agents were administered pre-emptively or empirically before
or immediately after BAL in 356 (91%) of cases, hereof broad-spectrum
antibiotics 354 (91%), antifungals 176 (45%) and antivirals 26 (7%).

In our analysis, BAL provides specific infectious diagnosis in 47% (184) cases.
Bacterial pathogens were present in 25% (98) samples, viral pathogens in 5%
(18) samples, fungal pathogens in 16% (61) samples, Pneumocystis spp. was
detected in 7% (27) samples and two or more pathogens in 5% (16) samples.
53% (205) of procedures were non-diagnostic.

As mentioned above, in 91% of cases anti-infective treatment was already
administered. Changing of the treatment according to BAL results were done
in 30% (116/390). When only positive BAL are taken to the analysis this
number increases to 60% (111/184).

Conclusions

Our study proved the importance of BAL for microbiological evidence of
pulmonary infiltrates. The routine use of molecular and serological techniques
in the assessment of BAL fluid contributes to a rapid detection of infections
and allow targeted treatment.
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Table 1: BAL results — 2005-2008 vs. 2009-2013 vs. 2014-2018
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2005-2008 | P 2009-2013 P value 2014-2018
(n=148) | value (n=113) (n=129)
Fever, n (%) 132
! (89.1%) 4122 | 97 (85.8%) | .0063 | 92 (71.3%)
Dyspnoea, n (%) 75 (50.7%) | .0037 37 (33%) .0292 | 60 (46.5%)
Bilateral infiltrates, n (%) 82 (55.4%) | .0003 87 (77%) .1868 | 108 (83.7%)
.. . 136
Anti-infectives, n (%) (91.9%) | 5552 | 106 (94%) | 1415 | 114 (88.3%)
Antibiotics, n (%) (9]3960/0) 9681 | 104 (92%) | 3421 | 114 (88.3%)
Antifungals, n (%) 43 (29%) .0001 | 59 (52.5%) | .9362 | 68 (52.7%)
Antivirals, n (%) 6 (4%) .1096 | 10(8.8%) | .7565 10 (7.7%)
Specific infectious dg., n (%) | 72 (48.6%) | .6672 | 58 (51.3%) | .0002 | 96 (44.8%)
Bacterial pathogen, n (%) 47 (31.7%) | .2846 | 29 (25.6%) | .0403 | 49 (22.9%)
Fungal pathogen, n (%) 17 (11.5%) | .0203 | 25(22.1%) | .4009 | 23(10.7%)
Viral pathogen, n (%) 2(1.4%) .0657 | 6(5.3%) | .7641 8(3.7%)
l"(”‘/’ ;”‘”d more pathogens, | 5 (3.4%) | 1738 | 8(7.1%) | 8414 | 10(4.7%)
Changing of the treatment o N o
according to BAL results, % 35.8% 0384 23.9% ATTT 28%
Changing of the treatment | ;o0 | 049 | 466% | 1336 | 34.4%

in positive BAL cases, %
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IDENTIFICATION OF NOVEL REGULATORY PATHWAY

FOR IMMUNOGLOBULIN PRODUCTION PROVIDES
RATIONAL TREATMENT FOR BORTEZOMIB-

RESISTANT MULTIPLE MYELOMA PATIENTS

Simicek M., Vdovin A., Durech M., Jelinek T., Sevé&ikova T., Bago J. R,,
Zihala D., Hrdinka M., Snaurova R., Sahinbegovi¢ H., Popkova T., Hajek R.
Klinika Hematoonkologie, Fakultni Nemocnice Ostrava, Ostrava

Introduction

Monoclonal immunoglobulin (Ig) is a valuable diagnostic marker in patients with
multiple myeloma (MM). An inevitable consequence of extensive Ig synthesis
is overload of misfolded proteins that saturate proteasome capacity making
the myeloma cells highly sensitive to proteasome inhibitors (PI). Even though
Pl are regularly used in the clinic, resistance often emerges leaving clinicians
with limited treatment options. Therefore, there is a need for a robust marker
selecting MM patients for precise Pl-based combination therapy.

Methods

We performed a multiple database search for genes associated with Ig
production and MM patients’ survival. Additionally, we compared gene
expression profiles (RNAseq) of primary MM cells with low and high Ig levels.
Next, we validated the identified hits by sShRNA knockdown and overexpression
studies using myeloma cell lines, primary MM samples, and mouse models.
We also applied mass spectrometry-based proteomic analysis, advanced
biochemical approaches, and genetic models to reveal the Ig production
pathway components and function. Finally, we performed a limited rational
drug screening to select suitable compounds for combination treatment.

Results

RNAseq and database mining revealed a strong association between the
expression of plasma cell-specific deubiquitinase OTUD1, Ig production,
and MM patient survival. Suppression of OTUD1 with shRNAs in RPMI8226
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and MM1.S cell lines reduced Ig levels, increased proliferation, and induced
bortezomib resistance. Conversely, inducible OTUD1 overexpression enhanced
Ig production, slowed down proliferation, and increased bortezomib sensitivity.
In the xenografts mouse models cells with high OTUD1 levels synthesized
more |Ig and developed smaller tumors.

Intriguingly, the transcription of Ig genes was not influenced by OTUD1
expression suggesting that OTUD1 functions as a posttranslational regulator
of Ig assembly. To gain mechanistic insight into the Ig pathway regulation by
OTUD1, we utilized the biotin proximity labeling method (Turbo-ID) combined
with mass spectrometry analysis. We found several novel OTUD1 interaction
partners including the E3 ubiquitin ligase KEAP1 and endoplasmic reticulum
(ER) redox protein PRDX4. We demonstrated that KEAP1 acts upstream of
OTUD1 by regulating OTUD1 ubiquitination and stability. Consistently, survival
analysis revealed that MM patients with high KEAP1 expression (low OTUD1)
had a worse prognosis than patients with low levels of KEAP1 (high OTUD1).
PRDX4 regulates disulfite bonds formation during protein folding and is
uniquely expressed in fully differentiated plasma cells. Here, we revealed that
OTUD1 specifically deubiquitinates and thus stabilizes PRDX4 inside the ER.
Additionally, we performed rescue genetic experiments and found a direct link
between the OTUD1-PRDX4 axis and Ig production. The increase in OTUD1
expression (high Ig) led to a dramatic increase in the total pool of ubiquitinated
proteins formed mainly by misfolded Ig, while OTUD1 knockdown (low Ig)
had an opposite effect. We showed that changes in the level of ubiquitinated
proteins correlated with Pl sensitivity. Of note, OTUD1 did not affect the
expression of proteasome subunits, either their enzymatic activity.

Our mechanistic findings prompted us to propose a novel therapeutic
opportunity in Pl resistant MM patients. We hypothesize that the resensitization
of Ig low MM cells to Pl could be achieved by enhancing ER stress leading to
an increase in misfolded proteins that would ultimately saturate proteasomes.
Indeed, from clinically relevant drugs tested so far, the HSP-90 inhibitor
(17-AAG) reverted the Pl resistance in OTUD1 low (Ig low) myeloma cells. An
in vivo validation of the combination treatment and testing of Ig involvement
in Pl sensitivity and proliferation of MM cells is ongoing.
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Conclusion

Here we present the discovery of a novel regulatory mechanism for Ig
production in plasma cells. Based on our results and previously published
studies, we conclude that Ig synthesis is a clinically significant factor related
to Pl response and MM patient survival. Our findings suggest that the
intracellular Ig level is an important biomarker to identify patients benefiting
the most from Pl-based therapies. Finally, we provide a rational solution for
selective, combination therapy to overcome PI resistance in MM patients with
a decreased capacity to synthesize Ig.

miR-29 INFLUENCES CD40 SIGNALING IN

CHRONIC LYMPHOCYTIC LEUKEMIA (CLL):

AND AXIS AFFECTED BY BCR INHIBITORS

Sharma S." 2 3, Mladonicka Pavlasova G." 2, Seda V." 2, Amruz Cerna K." 2,
Vojackova E." %3, Filip D." 2, Ondrisova L."- 2, Sandova V." 2,

Kostalova L." 2, Zeni P.F." %2 3, Medkova M." 23, Zelinkova M." 2,

Vecera J."2, Boudny M." 2, Oppelt J.2, Liskova K.4, Kren L.4, Janikova A.,
Pospisilova S.', Fernandes S.M.%, Shehata M.?, Rassenti L.Z.7, Jaeger U.5,
Doubek M.", Davids M.S.5, Brown J.R.5, Mayer J.", Kipps T.J.7, Mraz M."-2

" |HOK, FN Brno, Brno, Cesko

2 CEITEC MU, Brno, Cesko

¥ Faculty of Science MU, Brno, Cesko

4 Dept.of Patology, FN Brno, Brno, Cesko

% Dana-Farber Cancer Institute, Boston, Spojené staty

% Medical University of Vienna, Vienna, Rakousko

7 University of California San Diego, La Jolla, Spojené staty

Background. B cell receptor (BCR) signaling and T cell interactions play
a pivotal role in CLL pathogenesis and disease aggressiveness. We and others
have previously shown that microRNAs (miRNAs) can regulate BCR signaling
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in CLL, however, it is unknown if miRNAs are involved in modulating T cell
interactions in CLL.

Methods. We performed complex profiling of short non-coding RNAs (miRNA-
seq, lllumina) in the context of microenvironmental interactions by comparing
CXCR4/CD5 intraclonal cell subpopulations (CXCR4[dim] CD5[bright] vs.
CXCRA4[bright] CD5[dim] cells). Next, we describe the targets and functional
relevance of selected miRNAs by in vitro and in vivo technics.

Results. Analysis of CXCR4/CD5 subpopulations identified dozens of
differentially expressed miRNAs, including several that have previously been
shown to modulate BCR signaling (miR-155, miR-150, and miR-22), but also
other candidates for arole in microenvironmental interactions. Notably, all three
miR-29 family members (miR-29a/b/c) were consistently down-modulated in
the immune niches (~2-fold, P<0.001). We further identified a Tumor-Necrosis
Factor Receptor-Associated Factor 4 (TRAF4) family member as a novel direct
target of all miR-29s and revealed that higher TRAF4 levels increase CLL
responsiveness to CD40 activation and downstream NFkB signaling. We have
further shown that BCR activation in CLL cells (by anti-IgM) leads to MYC-
dependent repression of miR-29, and a subsequent increase in TRAF4 levels.
The data demonstrate that BCR signaling acts to coordinate increased CLL
cells’ responsiveness to the CD40 ligand provided by T cells by modulating miR-
29-TRAF4 levels. This also provides potential mechanisms for the observed
concurrent synchronous activation of both BCR and CD40, which is required
to properly induce entry of B cells into the cell cycle (Luo W et al., Immunity,
2018). In a large CLL cohort (n=100), lower miR-29(a/b/c) levels and higher
TRAF4 levels associated with significantly higher responsiveness to BCR
crosslinking (assessed as calcium flux after anti-lgM [10 ug/ml]) and shorter
overall survival (miR-29a HR: 3.1, Cl: 1.3-7.4; miR-29b HR: 3.6, Cl: 1.3-10.2;
miR-29¢c HR: 3.4, Cl: 1.4-8.3; TRAF4: HR: 2.4, Cl: 1.2-4.9; all P<0.05). We
have also shown that BCR inhibitors ibrutinib or idelalisib (as single agents)
lead in vivo to lower MYC levels and significant miR-29 upregulation, while its
target, TRAF4, is repressed. The CLL cells obtained from patients on ibrutinib
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therapy are less responsive (P<0.001) to CD40 ligation when compared to
paired samples from the same patient obtained before therapy (n=10 pairs).
This suggests that the disruption of the miR-29-TRAF4 regulatory loop by “BCR
inhibitors” (ibrutinib/idelalisib) has an in vivo relevance, and might contribute
to the inhibition of CLL cell proliferation.

Conclusion. In summary, we showed for the first time that a miRNA-dependent
mechanism acts to activate CD40 signaling/T-cell interactions in the CLL
microenvironment. We describe a novel miR-29-TRAF4-CD40 signaling axis
modulated by BCR activity and disrupted by BCR inhibitors such as ibrutinib
or idelalisib.

This project has received funding from the European Research Council
(ERC) under the European Union’s Horizon 2020 research and innovation
programme (grant agreement No 802644). Supported by Ministry of Health
of the Czech Republic, grant nr. NV18-03-00054 and NU20-03-00292. All
rights reserved. Supported by the Czech Science Foundation (20-02566S),
Ministry of Education, Youth and Sports of the Czech Republic under
the project CEITEC 2020 (LQ1601). Supported by MH CZ - DRO (FNBr,
65269705), MUNI/A/1395/2019 and MUNI/A/1595/2020. We acknowledge
the CF Genomics of CEITEC supported by the NCMG research infrastructure
(LM2018132 funded by MEYS CR) for their support with obtaining scientific
data.
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SINGLE-CELL PROFILING OF SIGNAL TRANSDUCTION
PATHWAYS IN PEDIATRIC T-CELL ACUTE LYMPHOBLASTIC
LEUKEMIA BY MASS CYTOMETRY: DISSECTING JAK/
STAT AND PI3K/AKT/MTOR ACTIVE SIGNALLING

Kuzilkova D.", Kalina T.", Bugarin C.%, Rejlova K.", Thurner D.',

Semerék P.2, Stuchly J.!, Biondi A.2, Gaipa G.2

" CLIP (Childhood Leukemia Investigation Prague), KDHO 2. LF UK a FN Motol,
Praha, Cesko

2 Fondazione Tettamanti, Clinica Pediatrica Universita degli Studi Milano Bicocca,
Monza (MB), Itélie

Background

Acute leukemia is the most common malignancy of childhood. Most of
pediatric acute leukemias are derived from B-cell precursor, and about 15%
are from T-cell origin and lead to T-cell acute lymphoblastic leukemia (T-ALL).
Despite recent progress in treatment, the prognosis of T-ALL patients is
worse, and ~30% of cases relapse (Pui CH, Seminars in hematology 2009).
Despite the need for targeting molecules to treat resistant and high risk
pediatric T-ALLs, in vitro drug testing may not be predictive of efficacy in vivo
due to the complexity of the signalling network and to the cell heterogeneity
within the individual’s sample. High-resolution analysis of signalling profile
at single-cell level may represent an innovative tool in the comprehension of
signalling network and its role in the response to drugs (Bodenmiller B et al,
Science signaling 2010). Currently mass cytometry (CyTOF) technique allows
the measurement of more than 30 parameter per single cell (Bendall SC et
al, Science 2011), rendering this approach an ideal method to investigate
the complex biology of T-ALL (Girardi T et al, Blood. 2017) and to assay drug
candidates for cellular targeting.

Methods
Using single-cell mass cytometry we developed panel of 39 metal-labeled
monoclonal antibodies (moAbs) identifying T-ALL blasts and non-malignant
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T-cells. Using phospho-specific moAbs and moAbs targeting proliferation
and apoptosis we detected signal transduction upon in vitro treatment of
17 diagnostic and 5 relapse T-ALL samples with IL-7 (Jak/STATS pathway
activator), BEZ-235 (inhibitor of PI3K and mTOR), and Pervanadate (inhibitor
of tyrosine phosphatases). We have used sample barcoding by anti-CD45
antibodies to unify sample preparation and acquisition for all treatment
conditions and we resolved the cells of interest by manval gating. We
evaluated both, the individual change sin p-kinases and the overall changes
using dimensionality reduction approach.

Results

T-ALL cells showed constitutive activation of various signaling pathways as well
as proliferation markers compared to residual bone marrow T-cells and T-cells
isolated from healthy donors. Up-regulated activity of PI3K-mTOR pathway
(p4E-BP1, pAkt, pS6), proliferation rate (pRb, Ki-67), MAPK pathway (p-p38,
pErk1/2), translation (pCREB) in T-ALL cells was detected, whereas lower levels
of anti-apoptotic protein Bcl2 in T-ALL cells were detected. Interleukin 7 (IL-7)
activates three main signalling pathways such as STAT5, PI3K/Akt/mTOR and
MEK/Erk, leading to the promotion of leukemia cell viability, cell cycle progression
and growth. Thus we interrogated T-ALLs in their ability to respond to IL -7
in vitro. We used an hierarchical clustering analysis (with Euclidean distance
metrics and an average linkage) and we were able to divide T-ALL samples in
IL-7 responder (6 out of 17) and IL-7 non responder (11 out of 17). Of note,
no significant differences in IL7Ra (CD127) expression was observed between
the two groups. Interestingly IL-7 responders had higher levels of pRb and Ki-
67 proliferation markers as compared to both IL-7 non-responders and non-
malignant T-cells. Moreover IL-7 non-response correlate with poor response in
vivo to prednisone and higher level of minimal residual disease (MRD) at day15 of
remission induction treatment. Finally T-ALL cells were treated ex vivo with PI3K/
AKT/mTOR dual inhibitor BEZ-235. Of the 17 T-ALL patients tested, 9 responded
to BEZ-235 but not to IL-7 , by contrast 4 did not respond to BEZ-235 being
IL-7 responders, two patients responded both to IL-7 activation and BEZ-235
inhibition. One single patient did not respond neither to IL-7 nor to BEZ-235
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Conclusions

In summary we characterized pediatric T-ALL samples demonstrating the
feasibility of CyTOF-based single-cell profiling of signal transduction pathways
in this setting. We detected constitutively active pathways in T-ALL blasts
as compared to residual non-malignant T-cells. Importantly we identified by
functional read outs distinct clusters of IL.-7 and BEZ-235 T-ALL responders
patients, supporting the notion of a mutual exclusivity between JAK-STAT (or
Ras) pathway genomic alterations and PISK-AKT pathway alterations (Liu et al.
Nat Genet. 2017). Our observation can contribute to the better understanding
of the complex signalling network governing T-ALL behaviour and response
to therapy.

TARGETING ANTI-APOPTOTIC MCL1 PROTEIN

WITH S63845 IS HIGHLY EFFECTIVE IN

AGGRESSIVE B-CELL NON-HODGKIN LYMPHOMAS

WITH NON-EXPRESSION OF BCL2

Klanova M., Kazantsev D.3, Zikmund T.3, Behounek M.3, Vockova P."2,
Karolova J.'2, Tuskova D."2, Pokorna E.",Trneny M.", Klener P.'2

" Institute of Pathological Physiology, First Faculty of Medicine, Charles University
in Prague, Czech Republic

2 First Department of Medicine-Hematology, Charles University General Hospital
in Prague, Czech Republic

3 Biotechnology and Biomedicine Center in Vestec, Czech Republic

Background: The ability to block mitochondrial apoptosis is a hallmark of
B-cell non-Hodgkin lymphoma (B-NHL). Anti-apoptotic MCL1 protein is highly
expressed in aggressive B-NHL, including diffuse large B-cell lymphoma
(DLBCL) and Burkitt lymphoma (BL). S63845 is a selective small-molecule
MCL1 inhibitor, which binds to MCL1 with subsequent release of proapoptotic
proteins and apoptosis induction.
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Aims: In this study, we analyzed mechanisms of sensitivity of DLBCL and BL
to S63845.

Methods: A panel of 13 DLBCL and 5 BL cell lines was used for in vitro
experiments. Establishment of ymphomaclones with transgenic overexpression
of BCL2, western blotting, and immunoprecipitation experiments were
carried out as previously described (Klanova et al, Clin Cancer Res, 2016).
Lymphoma clones with biallelic BIM deletion were established using CRISPR/
Cas9 technology. Experimental therapies with S63845 and venetoclax were
implemented using six patient-derived xenograft models (PDX) of aggressive
lymphoma and carried out as described previously (Prukova et, Clin Cancer
Res, 2019).

Results: We demonstrated that the majority of DLBCL (8 out of 13, 61.5%)
and BL (4 out of 5, 80%) cell lines were sensitive to MCL1 inhibition by
S63845 (defined as > 50% apoptosis after 24-hour exposure to 1TuM S63845).
Importantly, BCL2 protein expression / non-expression was a key determinant
of sensitivity/resistance to S63845. DLBCL clones with transgenic expression
of BCL2 or biallelic deletion of BIM were established from two S63845
sensitive BCL2-negative cell lines: SU-DHL-58C2¢PNA gand UPF4DBC-2ePNA clones
were less sensitive to S63845 compared to controls. Similarly, SU-DHL-58Md!
and UPF4D8Mde! cell lines were less sensitive to S63845 compared to controls.
Using protein immunoprecipitation we demonstrated that pro-apoptotic
protein BIM displaced from MCL1 after its pharmacological inhibition was
sequestered by BCL2 thus preventing activation of BAX/BAK1 and induction
of apoptosis. These experiments confirmed the key role of BCL2 and BIM
proteins in mediating resistance to S63845.

Interestingly, while the total level of MCL1 expression did not correlate with
sensitivity to S63845, the occupational status of MCL1 with proapoptotic
proteins proved as an important determinant of S63845 sensitivity. Specifically,
BCL2-positive cell lines harboring MCL1 protein occupied by BIM (a pro-
apoptotic direct activator) were sensitive to S63845, while BCL2-positive cell
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lines, in which the MCL1 was occupied by NOXA (a pro-apoptotic sensitizer)
were resistant to S63845.

Using a panel of 6 PDX models (derived from patients with DLBCL
(n=3), BL (n=1) and Richter syndrome (n=2)) we tested experimental pro-
apoptotic treatment strategies for patients with relapsed / refractory (R/R)
aggressive B-NHL. We demonstrated that single-agent S63845 was highly
effective in BCL2 - negative lymphomas and that co-targeting of MCL1 and
BCL2 (with S63845 and venetoclax) induced additive to synergistic anti-
lymphoma effect in all tested PDX models. The data represent preclinical
substantiation for novel salvage therapy of this prognostically adverse group
of B-NHL patients.

Conclusion: Targeting MCL1 with S63845, single-agent or in combination
with BCL2 inhibitor venetoclax, represents an innovative treatment strategy
for patients with R/R B-NHL.

Key Words: diffuse large B-cell lymphoma, Burkitt's lymphoma, S63845,
MCL1
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Background: Twenty percent of patients (pts) with high-tumor burden
follicular lymphoma (FL) develop progression/relapse of disease within
24 months of frontline immune-chemotherapy (POD24). Those ultra-high-risk
cases are at 50% risk of dying within 5-years since the POD event. Unmet
need is to identify such pts at the time of initial treatment. The traditional
approach used for building predictive scores (such as FLIPI, PRIMA-PI) is
multivariable logistic regression (LR). LR is the tool of choice in case of many
predictors (continuous or categorical) and a single binary (yes/no) outcome.
Bayesian network (BN) offer an alternative strategy which may overcome
several drawbacks of LR (risk of overfitting, missing data handling, problems
of odds ratio interpretation), brings more insight into the complex relations
among the variables, and offer an individualized prediction.

Aim: The goal was to build a model to predict the risk of POD24 from the
parameters known at diagnosis and compare LR to BN approach.

Methods: The study (ClinicalTrials.gov No NCT03199066) comprised 1394
FL (grade I-llIA) patients from the Czech Lymphoma Study Group registry
treated with frontline rituximab-containing regimen and diagnosed between
10. 4. 2000 and 28.12.2016. The following parameters were analyzed:
gender, age at diagnosis, clinical stage, lymphoma grade, no. of LNs regions,
bone marrow involvement, no. of extranodal localizations, longest tumor
diameter, systemic symptoms, performance status, LDH, beta-2-microglobulin,
hemoglobin, and leucocyte, lymphocyte, and thrombocyte counts, induction
regime, radiotherapy, ASCT, maintenance application, response to treatment,
and OS, PFS and POD24 as outcome parameters. POD24 was defined as
relapse, progression, change of therapy for 24 months since the induction
started. Only parameters known at diagnosis were used for the prediction of
POD24.

Results: The median age was 59 yrs (range 26-89 yrs) with female
predominance (59.2%), advanced disease stage (lll/IV) was seen in 85.9%
of the cases and FLIPI risk groups distribution was as follows: low (18.8%),
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intermediate (30.9%) and high (50.3%). The most frequent regime used
was R-CHOP (76.8%), followed by R-CVP (12.4%), R-bendamustine (4.7%),
intensive protocols (3.3), and fludarabine-based (2.8%). Consolidative
IF-radiotherapy was applied in 5.1% and up-front ASCT in 2.9% of the pts.
Maintenance immunotherapy was given in 67.1% of the pts. Response to
therapy was known in all but 28 pts (98%) with CR/CRu 67.9%, PR 26.6%,
SD 1.8%, and PD in 3.2% of the cases. After a median follow-up of 7.64 yrs,
484 (34.7%) of the pts progressed or relapsed and 316 (22.6%) have died.
POD24 was recorded in 266 (19.0%) of the pts. The 5-year OS reached
86.4% and 5-year PFS 64.2%. LR model (PFS) building strategy included
testing for significance as this model performed better than the model with all
parameters. Overfitting was prevented by splitting the data into training (75%)
and testing (25%) set. The performance of the model was assessed using
the AUC criterion computed on the ROC curve. The LR model reached AUC
of 0.69, and at 80% specificity, it reached about 51% sensitivity. Next, the
BN (Augmented Naive Bayes Classifier) was trained. Links of all predictors to
POD24 were forced and all links to age and gender were forbidden, otherwise
the network structure was inferred from the data. The performance of the BN
was similar to the LR — AUC of 0.67 and about 50% sensitivity at the specificity
of 80%. Both these models were compared to the standard PRIMA-PI risk
classifier and were found to better stratify the population into risk groups
(Table 1). An example of a patient is presented who was low-risk according
to PRIMA-PI but actually experienced the POD24 event. The BN estimated the
probability of the event to 91% (Figure 1).

Conclusion: Lymphoma-related death following POD24 remains the most
frequent cause of mortality in FL patients. BN modelling is a non-inferior
prognostic tool compared to LR in term of POD24 prediction. Unlike LR, it
also allows visualisation of complex relations among the predictors and
individualized prediction of the patient’'s POD24 risk, even if some of the
predictors are unknown. Both “ad hoc” trained LR and BN were found to
better stratify the population into risk groups with respect to POD24 event
than the traditional PRIMA-PI score.
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Table 1 — Results of used models for testing set. The specificity and the sensitivity
are valid for stated threshold.

Model AUC | Threshold | Specificity | Sensitivity
Diagnostic variables | Logistic regression | 0.68 | 0.21 80% 48%
Augmented Naive Bayes | 0.68 0.308 | 80% 47%
Diagnosticand | Ridge regression | 0.82 | 0.18 80% 66%
Logistic regression 0.81 0.18 | 80% 69%
Augmented Naive Bayes | 0.78 0.263 | 80% 67%

Figure 1 - Augmented Naive Bayes structure for classifying ePOD24. Nodes
represent used variables and edges represent dependencies. Nodes are coloured:
white for diagnostic variables, grey for treatment variables and black for class
variable. The edge width corresponds to the size of statistical dependence, edges
indicate correlations between variables but not necessarily causal relationships.
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IN VITRO AND IN VIVO PRECLINICAL

MODELS FOR TESTING NEW THERAPIES FOR
AZACITIDINE-RESISTANT MDS/AML

Stopka T.', Minarik L.", Schaffartzik A.", Kulvait V., Zikmund T.,
Zemanova Z.2, Sedlacek R.3, Kralova Viziova P.2, Jonasova A.’
1. interni klinika a BIOCEV, 1. LF UK a VFN Praha, Praha
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Background: Azacitidine (AZA) resistance represents very difficult task for
clinicians. While over a half of high-risk MDS patients responds to AZA, the
response duration is relatively short. Recently, a set of mutations (ASXL1,
BCOR, DNMT3A, RUNX1, NF1, TP53) indicative of HMA resistance was
associated with negative impact on OS (Nazha et al. 2019).

Aims: To further delineate key molecular pathways involved in AZA resistance
(AZA-R) as well as to identify novel therapies, one needs to utilize appropriate
cellular and/or murine system/s. We herein established new preclinical
cellular and murine-PDX models for testing therapies for AZA resistance.

Methods: AZA-sensitive (AZA-S) MDS/AML cell lines (MOLM13, MDSL,
OCI-M2, SKM1, IC50=0.05-2mM) were cultured in presence of AZA to produce
AZA-R subclones (IC50=5-13mM). The AZA-R subclones were characterized
using MDS gene panel, Whole Exome Sequencing (WES), and multicolor FISH
(mFISH). PDX AZA-R/S models were generated by intra-osseal injection into
immunodeficient NSG-S mice.

Results: AZA-R cell lines (N=6) were sequenced using 33-gene MDS panel
that detected several high-impact variants of ASXL1 and TP53, however no
variant was newly gained compared to AZA-S cells. AZA-R subclones were
next characterized using mFISH. While we noted that AZA-R subclones had
higher percentage of polyploidy, no additional chromosomal mutation was
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gained in AZA-R cells. Next, we used WES that identified 19 AZA-R-specific
overlapping high impact variants (VAF~40-60%). While most variants (15)
created stop codons/frameshifts, only few created a structural interaction
variant, including the variant of AKT1. Based on structural predictions the AZA-
R-specific AKT1 mutation provides a much shorter side chain and therefore
makes the Serine 473 side chain more accessible for phosphorylation. We
therefore hypothesized that AKT1 variant inhibits AZA-mediated cell death
leading to AZA-R phenotype. As indicated by western blotting, the AZA-R
cells indeed consistently increased phosphorylation of pAKT-473. In addition,
another prosurvival molecule STAT3 became hyperphosphorylated at Tyr705.
STRING interaction tools identified proximity of activated AKT1 with RALBP1
(catalyzing transport of glutathione conjugates/xenobiotics and contributing
to multidrug resistance) and ERCC1 (DNA excision repair). Another proximity
was noted between RBMX (tumor suppression), DDX3X (ATPase stimulated
by DNA substrates) and EEF1A1 (GTP-dependent binding ofaminoacyl-tRNA
to ribosomes). AZA-R subclones were next exposed to a set of inhibitors
and followed the cell metabolism using WST1 assay in vitro, which revealed
some previously not yet considered options (Sorafenib, Venetoclax, Dasatinib,
Ruxolitinib, Panobinostat,Nelfinavir) to target AZA-R. To further develop
preclinical model for in vivo drug testing, we generated AZA-R/S-PDX models.
As indicated by histology, engrafted myeloid sarcomas contained CD45
CD33 CD71 cells that can be visualized in vivo using Luciferase detected by
bioluminescence. The median OS was ~50 days.

Summary/Conclusion: We herein present a well-characterized AZA-R cellular
and PDX model. Preliminary evidence indicates the involvement of pro-survival

pathway leading to AZA resistance.

Keywords: Akt, Azacitidine, Mouse model
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RANDOMIZED OPEN-LABELED ACADEMIC TRIAL
COMPARING ‘G-CSF PRIOR AZA’' WITH STANDARD
AZA THERAPY IN HIGH RISK MDS PATIENTS.
Stopka T.', Minarik L.", Schaffartzik A.", Kulvait V.!, PeSta M.2,
Zemanova Z.3, Dusilkova N.', Jonasova A.’
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Background: Based on the Prague Charles University General Hospital
registry (N=164, median age 73), the Azacitidine (AZA) therapy in higher-risk
MDS patients resulted in median OS 13.8 Mo with ORR 48.5%. We also noted
from our retrospective data that AZA-treated patients with higher G-CSF
consumption had significantly reduced occurrence of Grade 4 neutropenias
and longer OS (19 vs 16 Mo, p value 0.039). Both AZA and also decitabine
were shown to induce myeloid differentiation in vitro and this effect was
enhanced by G-CSF.

Aims: To improve poor clinical outcomes we initiated a randomized open
labeled academic trial that compares standard AZA therapy (A) with novel
AZA-based therapy combination involving use of G-CSF added prior AZA (GA).

Methods: GA/MDS-2013 study (EudraCT No 2013-001639-38) currently
enrolled 70 patients (GA arm N=39, A arm N=31) with median age 74 years,
M:F ratio 39:31 (GA 22:17, A 15:16),median IPSS-R 6, median follow up
with IPSS int-2/high (67%), MDS/AML<30% MB (18,5%), CMML Il (8,5%) and
MLD (6%). Transplant candidates were excluded. Randomization is 2:1 for
GA vs A arm. Primary endpoints: OS, PFS, time to AML transformation, ORR,
infections & QoL. Secondary endpoints: biomarkers.
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Therapy schedule: 75mg/m2 of AZA 5-2-2, in GA: G-CSF s. c. injected 48 hrs
before dose 1 and dose 6. G-CSF is measured in patient sera (prior therapy),
myeloid surface markers are determined by flow cytometry (day -2, day 1,
and day 9 of cycle 1). NGS data were generated using a panel of 33-MDS
genes. Statistics involves longitudinal multivariate data analysis including the
joint models for the OS and response.

Results: The presented data include 2.5 years since the beginning of the trial.
Median survival for GA arm was 22 vs 14 months in the A arm. ORR (CR, CRm,
PR, HI) was 56% in GA arm vs 33% in the A arm. Transformation to AML for
both arms was comparable. The stratified longitudinal Cox proportional hazards
model containing time-varying covariates together with the ordinal multilevel
logistic mixed model were utilized. From this joint fitted model, a negative
coefficient for the G-AZA treatment (significant p-value 0.0442) can be noticed
in the case of the Cox Proportional Hazard part of the model. This means that
G-AZA treatment improves patient survival. The estimated odds for the GA arm
that responded to the therapy with remission rather than progression is 12.4x
higher than for the A arm, controlling for the remaining patients’ characteristics
(p-value 0.0016). Both the GA and A arms are comparably tolerated. Data on
serious infections and neutropenia gr4 were not yet available. The levels of
G-CSF in sera prior the study in both arms (GA vs A) were comparable. Flow
cytometry revealed G-CSF mediated upregulation of FCgRI (CD64) in the GA
but not in the A arm. Multivariate analysis indicates the following: mutated
genes: DNMT3A (p-value 0.0157), EZH2 (p-value 0.0091), TP53 (borderline
p-value 0.0510), & CSF3R (p-value 0.0057) shorten the overall survival. The
significant negative effects on response was noted for mutated EZH2 (p-value
0.0208) and CSF3R (p-value 0.0424) genes.

Summary/Conclusion: Our data indicate expected beneficial effect of G-CSF
pre-treatment to standard AZA therapy in higher risk MDS patients at the
levels of OS and ORR. Biomarker study indicates adverse affects of variants in
EZH2, DNMT3A, TP53, & CSF3R.
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MethScore AS A NEW PROGNOSTIC TOOL FOR
COMPLEX DNA METHYLATION CHANGES ASSESSMENT
IN PATIENTS WITH ACUTE MYELOID LEUKEMIA
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Many studies have reported the prognostic significance of aberrant DNA
methylation in patients with acute myeloid leukemia (AML). We aimed for
a complex evaluation of DNA methylation changes in AML and designed
a sequencing panel targeting 239 regions previously described in literature
as having a prognostic impact or being commonly associated with AML
pathogenesis.

We used DNA from adult intensively treated AML patients divided into test
(n=128) and validation cohort (n=50). Libraries were prepared using SeqCap
Epi Enrichment System (Roche) and sequenced on MiSeq (lllumina). Data
were processed in Linux and analyzed in R.

For each sample, we measured methylation levels of nearly 50000 CpGs.
In the testing cohort, we evaluated the effect of each CpG’s methylation
level on overall survival (OS) using univariate Cox regression. As a result,
we found 1961 CpGs significantly effecting the OS (p<0.05). Next, we used
linear combination of methylation levels and Cox’s regression coefficients for
each CpG to count a summarizing value that we called MethScore. Patients
with lower MethScore (n=64) had markedly longer survival than patients with
higher MethScore (n=64, p<2e-12). We confirmed these results in multivariate
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Cox analysis where MethScore was the most significant variable (p=2e-12)
together with transplantation in the first remission (p<0.001). MethScore
prognostic ability was verified on the independent validation cohort where it
remained significant for patients’ survival in Kaplan-Meier analysis (p<0.03)
and also Cox multivariate regression (p<0.004). We further showed that
MethScore is able to reliably stratify patients within intermediate risk group
(p<0.001 in multivariate analysis) that would mostly benefit from a better
prognostication.

MethScore represents a new approach for comprehensive evaluation of DNA
methylation changes in AML patients and may serve as a surrogate marker
refining the prognosis especially in case of intermediate risk patients.

This study was supported by MZCR (00023736, IHBT).
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EXTRAMEDULLARY DISEASE IN MYELOMA AND
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Introduction:

Multiple myeloma (MM) is the second most common blood cancer, and despite
recent treatment advances, the majority of patients will ultimately die due to
progression. Extramedullary disease (EMD) is a less frequent manifestation of
MM often occurring during the course of disease where tumor plasma cells
become independent of bone marrow microenvironment and infiltrate other
tissues and organs. The development of EMD is always considered a high-risk
feature with poor prognosis.

Aim:

To identify molecular mechanisms responsible for the development of EMD
using DNA and RNA sequencing and thus reveal potentially novel druggable
targets. Currently, available anti-myeloma agents are not effective in patients
with EMD. Thus itis critical to perform this kind of translational research that will
ultimately lead to discovering new treatment strategies in this prognostically
poor subset of MM patients.

Methods:
We collected a unique set of FACS/MACS sorted aberrant plasma cells
from 4 freshly obtained EMD samples from relapse and their respective
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cryopreserved bone marrow samples from diagnosis (available in 3 cases). In
the 3 longitudinal ND and EMD samples we analyzed somatic mutations in the
whole-exome sequencing data (lllumina, Sure select V6) using a combination
of Mutect2 and Strelka2. To analyze differential gene expression, we used
Deseq2 R package and Salmon for read mapping and quantification and
Cytospace for the pathway enrichment analysis. Besides, to investigate the
effect of cryopreservation on the gene expression in longitudinal samples
from diagnosis, we compared all 4 EMD samples with 5 fresh unrelated BM
samples from ND patients with PET/CT confirmed lack of EMD.

Results:
Analysis of somatic mutations revealed an only partial overlap of mutated
genes between ND and respective EMD sample (23% on average) and 1.49x
increased number of variants in EMD. In our samples (ND and EMD), we
identified 11 mutated myeloma drivers (Walker 2018) that mostly affected
epigenetic processes and MAPK pathway, with the latter being mutated in
all three patients in both stages. Interestingly, we identified two genes, both
exclusively mutated only in 2/3 EMD samples and not mutated in any ND
sample, DNAJC16 and HERC1. DNAJC16 is a member of heat shock proteins
(Hsp40; Kampinga 2009). HERC1 is an E3 ubiquitin ligase that regulates
p38 signaling and cell migration (Padrazza 2020), and thus, it represents
a potentially interesting target for further analysis of EMD development.
Differential expression analysis of 3 paired ND-EMD samples revealed
131 deregulated transcripts with the TNFSF9 (CD137L) ligand, HECW1
ubiquitin ligase, and UNC13C gene being top upregulated genes. Among
the top downregulated were immunoglobulin genes and S1PR4 signaling
receptor, MPO myeloperoxidase, and SLAMF1 (CD150) signaling lymphocytic
activation molecule. Analysis of a larger cohort of fresh unpaired 5 ND and
4 EMD samples resulted in more distinct clusters of ND/EMD samples and
the total number of 673 deregulated genes (Fig. 1). EMD downregulated
genes mostly belong to cell adhesion, chemokine signaling pathway, and
neutrophil activation process. Upregulated genes belong to proliferation,
cell cycle, and DNA damage signaling pathways. Evaluation of currently
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available druggable targets revealed that only LAG3 (lymphocyte activation
3 protein) is significantly downregulated in EMD. For three upregulated genes
(FGFR3, NTRK3, EZH2), we found interaction with potential cancer inhibitors
(Erdafitinib, Entrectinib, Tazemetostat). Notably, the latter agent targeting
EZH2 methyltransferase gene has been recently approved by the FDA for
follicular lymphoma treatment, and clinical trials for MM are ongoing.

Conclusion:

Here, we report the preliminary analysis of the genomic and transcriptomic
profile of EMD samples with their respective paired samples from the new
diagnosis. The genomic alterations proved to be heterogeneous; though, we
were able to identify 2 genes exclusively mutated in EMD samples. Moreover,
deregulated transcriptome clearly separated ND and EMD stage in unrelated
cohorts and pointed to rapid proliferation and increased DNA damage response
pathways and pinpointed several potential drug targets. However, our findings
warrant a more in-depth analysis on the bigger patient cohort.
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Approximately 15-20% of treatment-naive patients with diffuse large B-cell
lymphoma (DLBCL) have CD20-low tumors, while CD19 is homogeneously
expressed in >90% of cases of DLBCL. CD20-low DLBCL is associated
with poor response to rituximab-based regimens (Johnson NA, et al.
2009). CD19 functions as a positive regulator of B-cell receptor signaling
and is important for B-cell activation and proliferation and is therefore an
attractive therapeutic target in addition to CD20. Tafasitamab (MOR208) is
a humanized, Fc-enhanced, anti-CD19 monoclonal antibody with improved
antibody-dependent cellular cytotoxicity and phagocytosis. Monotherapy
with tafasitamab has shown clinical activity in relapsed/refractory (R/R)
non-Hodgkin’s lymphoma (Jurczak W, et al. 2018). In the Phase I, single-
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arm L-MIND study (NCT02399085) in patients with R/R DLBCL, combined
treatment of tafasitamab with lenalidomide resulted in a high proportion of
patients having a complete response (Salles GA, et al. 2020). First-MIND
(NCT04134936) is a Phase Ib, randomized study of tafasitamab + R-CHOP
(Arm A) or tafasitamab + lenalidomide + R-CHOP (Arm B) in patients with
newly diagnosed DLBCL. Here, we report data from the safety run-in phase.

Study design and methods

Patients must be aged 218 years, treatment naive, with histologically confirmed
DLBCL not otherwise specified and have intermediate- to high-risk disease
(International Prognostic Index [IPI] 2-5) and an ECOG performance status of
0-2. Known double- or triple-hit lymphoma and transformed lymphoma are
excluded. Treatment consists of six 21-day cycles of tafasitamab (12 mg/kg
intravenously [IV], on Day [D] 1, 8 and 15) in addition to R-CHOP (Arm A) or
tafasitamab (12 mg/kg IV, on D1, 8 and 15) + lenalidomide (25 mg orally, on
D1-10) in addition to R-CHOP (Arm B). Granulocyte-colony stimulating factor
prophylaxis was mandatory in all patients. The study includes a safety run-in
phase and a main phase. In the safety run-in phase, 24 patients were enrolled.
The primary objective is to assess safety; secondary objectives include ORR,
PET-CR rate at end of treatment, PFS, event-free survival, long-term safety,
pharmacokinetics and immunogenicity of tafasitamab. Exploratory objectives
include the assessment of circulating cell-free tumor DNA. Approximately
60 patients will be recruited in 9 countries across Europe and the US.

Results

Recruitment is ongoing. Thirty-six patients were randomized; 18 in each
arm. The data presented for the safety run-in phase consist of 24 patients:
13 patients in Arm A and 11 patients in Arm B. All completed the first
treatment cycle; 88% of patients entered into Cycle 2 and 50% of patients
entered into Cycle 3 of treatment. At baseline, their median age was 67 years
(range: 47-76; Arm A) and 65 years (range: 40-74; Arm B). Overall, 33% of
patients were male and 67% female; IPI scores were: IPl 2, 33%; IPI 3, 42%;
IPl 4, 25%. Most patients had advanced stages IlI/IV (92%) and approximately
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50% had bulky disease. Cell of origin was determined to be germinal center
B-cell (GCB) DLBCL in 13%, non-GCB DLBCL in 42% and not yet classified in
46% of cases. A total of 248 treatment-emergent adverse events (AEs) by
system organ class were documented: 111 in Arm A and 137 in Arm B. Grade
>3 neutropenia was observed in 54% (Arm A) and 46% (Arm B) of patients.
Thrombocytopenia Grade 23 was observed in 8% (Arm A) and 18% (Arm B)
of patients. Diarrhea, fatigue and vomiting were comparable between the two
arms. Febrile neutropenia was uncommon in both arms, with one event each
(Figure 1). To date, 23 serious AEs were observed: 11 in Arm A (Grade 2, 1;
Grade 3, 6; Grade 4, 4) and 12 in Arm B (Grade 2, 3; Grade 3, 7; Grade 4, 2).
One suspected unexpected serious adverse reaction was reported in Arm B -
pneumocystis jirovecii pneumonia. No treatment-associated deaths occurred.

Conclusions

R-CHOP can be safely combined with tafasitamab or tafasitamab + lenalidomide
in patients with treatment-naive DLBCL. Toxicities appear to be similar to what
is expected with R-CHOP alone or in combination with lenalidomide.
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Introduction:

The clonal hematopoiesis with somatic mutations is age-related phenomenon
with a frequency around 10% for population older than 65 years in contrast
to population younger than 50 years with frequency of 1%. Mutations in
genes involved in epigenetic modification and RNA splicing, which are
recurrently mutated in myeloid neoplasms and associated with increased risk
of hematologic cancer, seem to represent a premalignant condition. Generally,
ASXL1 mutations are frequently found in myeloid malignancies. Patients with
chronic myeloid leukemia (CML) diagnosed at the age of 15 to 39 years,
also called adolescent and young adults (AYAs), have a worse prognosis and
response to tyrosine kinase inhbitors (TKIs) compared to elderly patients. Little
is known about the molecular background differing AYA from the common
group of CML patients.

Objectives:
To determine, whether the worse prognosis and response to therapy of CML
AYAs is associated with the clonal hematopoiesis with somatic mutations.
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Methods:

Samples from 22 AYAs were retrospectively analyzed at the time of diagnosis
(aged 18-37; Table 1). Of them, 20 patients failed on TKI or relapsed after allo-
HSCT (allogeneic hematopoietic stem cells transplantation). In 6/20 AYAs,
mutations in the kinase domain of BCR-ABL1 were detected at the time of TKI
failure (M244V, T315l, E255K/V + Q252H, F317L + M351T, V379I, L284S).
Two responders were included for comparison. Sequencing of custom myeloid
panel (Roche), partly or fully covering 36 genes frequently mutated in myeloid
malignancies, was performed on MiSeq (lllumina). Data was analyzed in
NextGENe software (Softgenetics). The detected variants were characterized
by open-source databases (VarSome, Ensembl, COSMIC, NCBI — dbSNP) and
confirmed by Sanger sequencing and/or ASO-ddPCR.

Results:

At the time of diagnosis, somatic mutations were identified in ASXLT (n=4),
CSF3R (n=1), TET2 (n=1), PCDHA12 (n=1), SETD2 (n=1), ATRX (n=1), and
SIRT1 (n=1) in 10/20 AYAs, who subsequently failed on treatment (Table
1). Overall, 6 missense, 3 frameshift mutations and one nonsense mutation
were detected. In patients #21 and #22 with optimal response to TKis, no
mutations were detected at diagnosis. In patient #10, ASXL1 mutation E773X
was confirmed at the time of TKI failure and also at the allo-HSCT relapse. In
patient #6, G645delinsGWfs was found at the diagnosis and on the 3 line
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nilotinib treatment. Another ASXL1 mutation, S795delinsCLfs, was found in
apatient #1 only at diagnosis. In patient #19, ASXL T mutation T1372delinsTCfs
found at diagnosis will be followed during the TKI treatment. In patient #3, the
CSF3R mutation A593V was found at diagnosis and confirmed 14 months
after the imatinib initiation. In patient #8, who relapsed after 2" allo-HSCT, the
RUNXT D198N was found in the same clone bearing BCR-ABL1 T315I, both
confirmed by ASO-ddPCR also before 15t allo-HSCT. This clone was, in the
follow-up treatment, responsible for the relapse to CNS and also the relapse
even after 3 allo-HSCT and patient died.

Conclusions:

The preliminary data of this work outlined that somatic mutations in the
myeloid genes are frequently found in CML AYAs, who failed on the TKI or
relapsed after allo-HSCT, alone or together with mutated BCR-ABL 1. The most
frequently mutated gene was ASXL1, which is in line with the work by Ernst
et al. (2018) even though on younger patients including children. Despite
the clonal hematopoiesis with somatic mutations is considered as age-related
phenomenon, in AYA CML patients, it may represent a critical problem in
achieving sustained molecular response on solo TKI therapy, or even worse, it
may result in higher risk of therapy failure and disease progression.
Supported by MZCR 00023736
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ANTI-ANGIOGENIC THERAPY WITH BEVACIZUMAB

IS EFFECTIVE IN VIVO IN IBRUTINIB-RESISTANT
MANTLE CELL LYMPHOMA

Vockova P." 2, Klanova M." 2, Pokorna E.?, Kupcova K.3,
Pacheco-Blanco M.3, Havranek O.% ', KeSa P.4, Trnény M., Klener P." 2
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3 BIOCEV, Vestec
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Purpose: Role of angiogenesis in growth, spread and survival of malignant
lymphomas remains largely unexplored. Bevacizumab, a monoclonal antibody
against human vascular endothelial growth factor (WWEGF), has been approved
for treatment of several types of solid tumors including colorectal carcinoma
or breast carcinoma, in all cases in combination with chemotherapy. Mantle
cell ymphoma (MCL) is a type of B-cell non-Hodgkin lymphoma characterized
by frequent relapses. In recent years the outcome of patients with MCL
significantly improved by modification of front-line treatment strategies and
implementation of novel targeted agents, especially Bruton tyrosine-kinase
inhibitors ibrutinib and acalabrutinib. Unfortunately, majority of patients still
relapse even on BTK inhibitors. Relapses after failure of ibrutinib tend to be
highly aggressive and outcome of patients remains dismal with no effective
“standard” treatment besides adoptive immunotherapy with genetically
modified T-cells. Our aim was to investigate the effect of anti-angiogenic
agent bevacizumab in experimental therapy of chemotherapy and ibrutinib-
refractory MCL.

Methods: Two MCL cell lines (JEKO1 and HBL2) and four MCL patient-derived
xenografts (PDX) (VFN-M1, VFN-M2, VFN-M11, VFN-M12) were used for in
vitro and in vivo experiments. VFN-M11 and VFN-M12 were derived from
patients with ibrutinib-resistant MCL. Level of human VEGF (hVEGF) was
analyzed by commercially available ELISA-based method. Cell clones with
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hVEGF upregulation were derived from JEKO1 and HBL2 cell lines using pLenti-
C-Myc-DDK-P2A-Puro transfection system. In vitro proliferation was assessed
using WST8-based Cell Proliferation Assay. Anti-tumor efficacy of bevacizumab
in vivo was evaluated by its ability to inhibit growth of subcutaneous (SC) PDX
tumors compared to untreated controls.

Results: Compared to untreated controls bevacizumab significantly inhibited
in vivo growth of MCL tumors in all tested models. Interestingly, the best anti-
lymphoma effect of bevacizumab was observed in two PDX-models derived
from patients with ibrutinib-resistant MCL (VFN-M11, VFN-M12). The levels
of hVEGF analyzed in different PDX tumors obtained from the untreated mice
revealed positive correlation with anti-lymphoma efficacy of bevacizumab: the
highest hVEGF levels were found in the VFN-M11 and VFN-M12 PDX tumors.
In vivo ultrasound examination confirmed significantly lower microvessel
density of VFN-M11 and VFN-M12 tumors from bevacizumab-treated mice
compared to untreated controls.

Despite the observed inhibition of growth of lymphoma tumors, bevacizumab
did not prevent systemic spread of SC PDX tumors to other murine organs
(spleen, liver, lymph nodes) when compared to untreated controls.

In vitro proliferation rates of JEKO1 and HBL2 clones with upregulation of
VEGF were not significantly different compared to the original cell lines. In
sharp contrast, SC xenotransplant of the “VEGF” clones resulted in accelerated
engraftment and tissue-invasive tumor growth. In vivo ultrasound examination
confirmed significantly higher microvessel density and different pattern of
growth in case of tumors that formed after injection of the JEKO1 and HBL2
“VEGF” clones (compared to original cell lines).

Conclusions: Our data suggest that patients, who fail after ibrutinib, might
profit from implementation of anti-angiogenic therapy into post-ibrutinib
salvage therapy regimen.
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Background:

The anti-CD38 monoclonal antibody, daratumumab, has become one of the
most important new agents for the treatment of multiple myeloma (MM), both
in relapsed/refractory (RR) setting as well as a first-line therapy. Addition
of daratumumab to standard of care regimens has improved the number
and depth of responses as well as progression free survival (PFS) across
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all major patients subgroups, except high-risk cytogenetics that cannot be
fully overcome. Efficacy of daratumumab in MM patients with extramedullary
disease (EMD) is largely unknown, as well as the expression level of CD38
antigen on plasma cells (PCs) from EM site.

Aims:

To evaluate efficacy of daratumumab monotherapy in RRMM patients with
EMD in terms of median PFS. To investigate the expression level of CD38
antigen on PCs from EM mass.

Methods:

Forty-two RRMM patients were treated with a single agent daratumumab in
7 Czech hematological centers after fulfilling indication criteria (more than
3 previous lines of therapy including Pl and IMID and progressing during
the last line of therapy). The presence of EMD was evaluated according to
institutional guidelines by low dose CT, PET/CT or MR imaging; both bone-
related and soft-tissue EM lesions were considered as EMD. The efficacy was
evaluated in terms of median PFS, which was assessed using Kaplan-Meier
methodology, log-rank test was used to estimate the statistical significance
of differences between curves. The expression level of CD38 antigen using
median MFI (mean fluorescence intensity) was evaluated by 8-colour flow
cytometry on independent cohort of patients untreated with daratumumab.
CD38 expression level of PCs from EM site was compared to the bone marrow
(BM) PCs from newly diagnosed MM and from relapsed MM patients. Moreover,
expression of CD38 gene at RNA level was determined using gRT-PCR on
3 paired samples of BM PCs from new diagnosis and PCs from EMD at time
of EM lesion development. Results were calculated as relative expression of
CD38 and hGUSB housekeeping gene using relative standard curve.

Results:

Between May 2016 and October 2019, 42 RRMM patients with median of
5 (range 3-8) previous lines of therapy were treated with a single agent
daratumumab. ORR for whole cohort was 37.8% with median PFS of
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4.6 months. EMD was present in 31% (13/42) of patients. Median PFS for
patients with EMD was significantly shorter vs. those without EMD (1.4 months
vs. 6.8 months; p< 0.001); Figure 1A. Expression level of CD38 determined by
flow cytometry revealed approximately 2 times lower expression of CD38 on
EM PCs (n=15) compared to BM PCs from NDMM (n=20) (median MFI 15 946
vs. 34 958; p= 0.03). CD38 antigen was also significantly less expressed on
EM PCs compared to BM PCs from relapsed MM (n=20) (median MFI 15 946
vs. 32 500; p= 0.0068); Figure 1B. Similarly, RNA level of CD38 gene was
decreased in EMD vs. new diagnosis (median 3.2x, p= 0.06), the difference in
3 paired samples was with a clear statistical trend.

Conclusion:

The efficacy of daratumumab as a single agent is very limited in RRMM
patients with EMD reaching median PFS of only 1.4 months. The expression
level of CD38 antigen on EM PCs is lower compared to BM PCs from newly
diagnosed or relapsed MM both on protein and transcriptional level. To the best
of our knowledge, this is the first analysis reporting the impaired activity of
daratumumab in myeloma with EMD. The down-regulation of CD38 expression
on EM PCs may be one of the underlying mechanisms of decreased efficacy
of daratumumab.
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Background. The management of elderly patients over 80 years with diffuse
large B-cell lymphoma (DLBCL) remains challenging, and evidence-based
data for optimal treatment of these patients with decreased fitness and
frequent comorbidities are lacking. In the real world, the anthracycline-based
chemotherapy (CHT-A) regimens are frequently subject to attenuation or the
patients are provided with different less intense chemotherapy.

Aims. The aim of this observational population-based multicentric study
was to evaluate clinical features, treatment and outcomes of patients over
80 years with DLBCL prospectively, and to compare efficacy and safety of
varying regimens of chemotherapy.
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Methods. From the total of 4473 patients diagnosed with de novo DLBCL
during a 16-year period 1999-2014 in the Czech Republic (median age
64 years), 420 (9.4%) patients 80 years of age or older were analyzed. Of
them, 372 patients with complete medical records and follow-up entered the
final analysis. Chemotherapy was applied in 319 patients (85.8%). A total
of 152 patients (40.8%) received first-line CHT-A regimens, from which
115 patients (30.9%) received CHT-A with rituximab, and 37 patients (9.9%)
obtained CHT-A without rituximab. Remaining 167 patients (44.9%) received
other than CHT-A regimens with (n=97; 26.1%) or without (n=70; 18.8%)
rituximab. This study was a part of registered observational project NiHiL
(NCT031990686).

Results. Median follow-up of the whole cohort was 42 months. The studied
372 elderly patients (median age 82 years; range 80 - 94) were diagnosed
with advanced clinical stage (llI-IV) in 45.1%, worse performance status (2-4)
in 49.2%, and higher IPI (3-5) in 52.5%. Patients treated with CHT-A and
rituximab regimens were significantly younger (age median 81 vs. 82 years,
p=0.001) and had better initial performance status comparing to other
patients (PS 22 34.8% vs. 50.3%; p=0.035); no other differences in baseline
characteristics were found. The application of rituximab was significantly more
frequent in CHT-A regimens (75.7%) than in non-CHT-A regimens (58.1%),
with continuously increasing proportion in time, reaching 94.9% in CHT-A
vs. 73.8% in non-CHT-A regimens during the last four years of observation.
The addition of rituximab led to improvement of both PFS, and OS in CHT-A
regimens (2-year PFS 55.4% vs. 35.1%, HR 0.66, p=0.037; 2-year OS 59.8%
vs. 40.5%, HR 0.68, p=0.064) as well as in non-CHT-A regimens (2-year PFS
40.4% vs. 15.2%, HR 0.55, p<0.001; 2-year OS 48.4% vs. 20.7%; HR 0.59;
p=0.002). Patients treated with CHT-A and rituximab reached a complete
remission significantly more often and experienced a superior 2-year PFS
(55.4% vs. 27.5%, HR 0.57, p<0.001) as well as 2-years OS (59.8% vs. 32.8%,
HR 0.59, p<0.001), when compared to other chemotherapy regimens.
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Conclusion. In the real world, there is a need to assess the tolerability of
treatment in the intention-to-treat population of patients over 80 years with
DLBCL. Fit patients in this age-specific subgroup could profit from the current
standard treatment for younger patients CHT-A with addition of rituximab.
Vulnerable patients, who are not eligible for treatment with anthracyclines,
might profit from addition of rituximab to any non-CHT-A therapy.

PO7

DO NOT WASTE THE DATA: A PIPELINE FOR

EVALUATION OF BCR-ABL1 KINASE DOMAIN
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Background. Next-generation sequencing (NGS) is technology enabling to
detect low-level BCR-ABL1 mutations, thus to early reveal a resistant clone
of chronic myeloid leukemia (CML) to tyrosine kinase inhibitors (TKI). For
reliable data evaluation, it is important to set up a threshold of sensitivity to
distinguish artificial variants from true mutations. In the previous works, it has
been shown that the error frequency and distribution depend on the sequence
context and that some of the nucleotide changes occur in higher frequencies.

Aim. To count the individual thresholds for mutations detected through
the entire kinase domain (KD) of BCR-ABL1 by NGS and to implement the
bioinformatic pipeline into the routine laboratory practice.

Methods. RNA samples from leukocytes were isolated from 30 healthy donors
and the transcript was subsequently analysed for ABL1 KD nucleotide variants.
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The NGS libraries were prepared using Nextera XT DNA Library Preparation Kit
(Ilumina) and sequenced on the Miseq platform. Data were processed with
the NextGENe software (Softgenetics). From the numbers of each nucleotide
on each sequenced position of 30 healthy donors, the values of the limits of
blank (LoB), detection (LoD) and quantification (LoQ) were counted.

Results. Sequenced amplicons of ABL1 KD of healthy donors were 1429 bp
long and covered the amino acids V33-K508 (ref. seq. NM_005157). Only
those nucleotide positions with minimum of 1000 reads both in forward and
reverse reads were used and number of reads were normalized to 3000 total
reads to count the limits. The LoQ of specific nucleotide change across the
amplicon was 30 for the transversions, as for the transitions it was 68 for
A/G, 28.5 for C/T, 35 for G/A and 68.5 for T/C. Detection of mutations was
improved by calculation of LoQs for each nucleotide position. The limits of
sensitivity of top 24 resistant mutations were counted (LoQ/3000%100) with
the median 1.5% (1.0-3.7%) of mutated BCR-ABL1 from total BCR-ABL1
(Figure 1). In every routine analysis two healthy controls are included and
examined using LoDs to avoid possible error spots of the particular analysis.
For an automatic processing of the evaluations of sequences of CML patients
the inhouse programme called NextDOM was created using Matlab software.
NextDOM controls the quality of the data by counting the number of reads
of particular positions and excluding positions with inadequate numbers of
reads. NextDOM analyses the data after primary processing with NextGENe
software and additionally implements the threshold set giving the statistically
significant variants as an outcome (p-value = 0.05).

Conclusion. Published studies applied the threshold of sensitivity for BCR-
ABL1 mutation detection by NGS to 1%, 3% or 5% uniformly for the whole
sequenced region. Here, the innovative approach using sequencing data from
samples of healthy donors was applied to calculate the threshold levels for
each sequenced position individually. This approach represents an economical
work with data, which does not “waste” variants at significant levels - true
mutations - that may be filtered out using universal thresholds of 5% or 3%.
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On the other hand, the universal threshold 1% cannot be applicable for many P08

variants with high probability of false-positive mutation calling.
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PROTON RADIOTHERAPY FOR MEDIASTINAL

HODGKIN LYMPHOMA: THEORETICAL

BACKGROUND AND CLINICAL EXPERIENCE

Dédeckova K.", Zapletalova S.', Mécikova H.2, Gahérova L.?,

Markova J." 2, Kubes J.', Vondracek V.!, Andrlik M.’

" Oddéleni protonové terapie, Proton Therapy Center Praha, Praha 8

2 Interni hematologicka klinika 3. LF UK a FNKV, Fakultni nemocnice Kralovské
Vinohrady, Praha

Introduction:

Radiotherapy (RT) plays important role in the treatment of Hodgkin lymphoma
(HL). However, the results are suboptimal for a significant group of patients.
Use of the most safe radiotherapy technique is crucial. Proton therapy (PT)
is a modern radiation technique based on use of particles. Compared to
conventional radiotherapy, PT allows higher protection of healthy tissues. This
is associated with lower risk of significant acute toxicity (radiation pneumonitis,
severe dysphagia) and late toxicity (cardiovascular, secondary malignancies).

Methods:

Between May 2013 and December 2019, 129 patients (pts) received
mediastinal PT via pencil beam scanning (PBS) technique. Seventy-three
patients with a minimum follow up of 2 years, were analyzed for acute toxicity
and treatment response. Median follow-up was 44.5 months (23.4-79.7
months), median age at the time of PT was 32.2 years (18.5-79.2 years).
Median dose appliedwas 30 GyE (20-40 GyE). PT for PET positive disease
was performed in 13 pts. Deep inspiration breath hold technique was used in
57 patients, other patients were treated under free breathing condition after
4D-CT control.

Results:
Seventy-one patients (97%) achieved complete remission, two patients
progressed outside of irradiated field. Acute toxicity was mild, mostly
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dysphagia, radiodermatitis, transient xerostomia, dysgeusia. No case of
symptomatic pneumonitis was observed. No patient required growth factor
application or blood supplementation. To date, no case of Lhermitt’s syndrome
or late pulmonary toxicity was reported.

Conclusion:

PT offers safe possibility for mediastinal RT. PT via PBS in deep inspiration
breath hold is to be the most sparing radiotherapy approach for mediastinal
lymphoma. Our clinical data support this statement.

P09

IDENTIFICATION OF PML-RARA, CBFB-MYH11
AND RUNX1-RUNX1T1 GENOMIC FUSION
SEQUENCES IS FEASIBLE AND ENABLES
NAMBIGUOUSLY INTERPRETABLE AND SENSITIVE
MONITORING OF MINIMAL RESIDUAL DISEASE
Lukes J."2, Zwyrtkova M." 2, Winkowska L." 2, Sramkova L." %3,
Stary J.%3, Trka J.""%3, Zuna J." %3, Zaliova M."- 2.3

"' CLIP - Childhood Leukaemia Investigation Prague, Prague

2 Department of Paediatric Haematology and Oncology, Second Faculty of
Medicine, Charles University, Prague

% University Hospital Motol, Prague

Background: Minimal residual disease (MRD) monitoring in acute myeloid
leukemia (AML) assists in outcome prediction, risk-stratification and therapy
adjustment and enables early detection of impending relapse. Fusion
genes and their transcripts represent possible targets for quantitative PCR
(gPCR) based MRD monitoring in a subset of AML. Unlike transcripts, the
copy number of genomic fusions per leukemic cell is uniform (usually one),
enabling unambiguous assessment of MRD levels. However, the laboriousness
of PCR-based identification of genomic fusions has been handicapping the
“fusion gene-based” (FG) MRD monitoring. On the other hand, fusion genes
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expression in leukemic cells at diagnosis varies significantly (> 2 logs), and
although the “fusion transcript-based” (FT) approach has been widely used so
far, its sensitivity in patients with lower expression is limited.

Aims: We aimed to asses 1) feasibility of the identification of genomic fusion
sequences using a modern sequencing technology, 2) feasibility of FG MRD
monitoring using patient-specific gPCR systems, and 3) concordance of MRD
levels obtained by FG versus FT approaches.

Methods: We analyzed 23 children with AML positive for the three common
fusions: PML-RARA (n=11), CBFB-MYH11 (n=7) and RUNX1-RUNX1T1
(n=5). Genomic fusion sequences were identified via targeted sequencing
utilizing hybridization-based target enrichment with custom-designed probes
(total target region including all fusions — 149 kb; lllumina technology). The
identified sequences were used to design patient-specific gPCR assays.
MRD was measured using in-house established FG, and routinely available
standardised FT gPCR assays (Gabert et al., Leukemia 2003) in 265 follow-up
samples (median 11/patient). Published guidelines were used to determine
assay sensitivity, quantitative range and MRD levels (van der Velden et al.,
Leukemia 2007; Gabert et al.)

Results: With a median sequencing output of 504 k reads mapped to target
region, genomic fusion sequences were successfully identified in all analyzed
patients. In 19/23 patients, 22 fusion sequences were identified (reciprocal
fusions, fusions to additional loci in more complex rearrangements). Thanks
to the uniqueness of fusion sequences and virtual absence of nonspecific
amplification, FG gPCR assay optimization (1 per patient) was straightforward
and fast and sufficiently deep quantitative range (10%) and sensitivity
(10 to 10°°) were achieved in all 23 patients. MRD was negative and positive
by both methods in 136 and 100 samples, respectively, positive only by FG
approach in 24 and only by FT approach in 5 samples. Out of 100 “double-
positive” samples, in 61 MRD levels differed by < 1log (n=51) or they were
non-quantifiably positive (NQP) by both methods (n=10); in 32 samples, MRD
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was higher by > 1 log using FG compared to FT approach (n=4) or was NQP
by FT approach (n=28), and in 7 samples MRD was higher by > 1 log using FT
compared to FG approach (n=6) or was NQP by FG approach (n=1).

Summary/Conclusion: We show that detection of PML-RARA, CBFB-MYH11
and RUNX1-RUNX1T1 genomic fusion sequences via targeted next generation
sequencing is feasible and enables to perform FG MRD monitoring which is
superior to the so far widely used FT MRD monitoring in terms of sensitivity, and
which, thanks to a fixed and uniform target-to-cell ratio, provides MRD data
that are unambiguously interpretable. The FG MRD monitoring in respective
AML subtypes may thus provide better insight into the molecular remission
depth or enable earlier detection of molecular relapse.

Support: AZV grant NV19-07-00329, NU20-07-00322
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DYNAMIC CHANGES OF INHIBITORY KILLER-
IMMUNOGLOBULIN-LIKE RECEPTORS ON NK

CELLS AFTER ALLOGENEIC HEMATOPOIETIC STEM

CELL TRANSPLANTATION: AN INITIAL STUDY

Jindra P.", Dekojova T.", Houdova L., Pitule P.3, Caputo V.S. 4,

OstaSov P.3, Fatka J. 2, Gmucova H.", Holubova M." 3, Lysak D."

" Hematologicko-onkologické, FN Plzer, Biomedicinské centrum LFK UK Plzen, Plzeri
2'NTIS, Faculty of Applied Science, University of West Bohemia, Plzeri

% Laboratory of Tumor Biology and Immunotherapy,, Biomedical Center, Faculty of
Medicine in Pilsen, Plzeri

“Department of Immunology and Inflammation, Faculty of Medicine, Imperial
College London, London, Spojené kralovstvi

Killer-immunoglobulin-like receptors (KIRs) are critical natural killer (NK) cell
regulators.The expression of KIRs is a dynamic process influenced by many
factors. Their ligands—HLA(Human Leukocyte Antigen) class | molecules—
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are expressed on all nucleated cells that keep NK cells under control. In
hematopoietic stem cell transplantation (HSCT), NK cells play an essential
role in relapse protection. In the presented pilot study, we characterized the
dynamic expression of inhibitory KIRS (iKIRs), which protect cells against
untoward lysis, in donors and patients during the first three months after
HSCT using flow cytometry. The expression of all iKIRs was highly variable
and sometimes correlated with patients’ clinical presentation and therapy
regiment. Post-transplant Cyclophosphamide (Cy) in the graft-versus-host
disease (GvHD) prevention protocol downregulated KIR2DL1 to just 25% of
the original donor value, and the FEAM (Fludarabine + Etoposid + Ara-C +
Melphalan) conditioning protocol reduced KIR2DL3. In lymphoid neoplasms,
there was a slightly increased KIR2DL3 expression compared to myeloid
malignancies. Additionally, we showed that the ex vivo activation of NK cells
did not alter the level of iKIRs. Our study shows the influence of pre- and post-
transplantation protocols on iKIR expression on the surface of NK cells and the
importance of monitoring their cell surface.

P11

ACTIVE THROMBIN BOUND TO D-DIMERS AND ITS VALUE:
NEW APPROACH TO DIAGNOSIS OF THROMBOSIS?
Stikarova J., Dyr J. E.

Ustav hematologie a krevni transfuze, Praha

Background:

The diagnosis of thrombosis is heavily dependent on D-dimers determination.
Evaluation of D-dimers is one of the most used and most useful diagnostic
tools for assessment of thrombogenic state, but its all-embracing meaning is
hindering the diagnostic value. The determination of active thrombin bound
to D-dimers might be an additional, independent and important value in the
D-dimers assay.
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Aim:
Aim of this study was to determinate the presence of active thrombin bound
to D-dimers in various pathological condition.

Method:

Patients samples were obtained in accordance with The Ethic committees of
participating institutions (IHBT, Prague and MUH, Prague). Qualifying criterions
were elevated D-dimers and consent to the study. From 98 patients, medical
history and treatment protocols were acquired from 83 of them.

Results:

The presence of active thrombin bound to D-dimers was shown to be linked
with thrombotic diagnosis - more than 60 % cases of thrombogenic states
had active thrombin bound to D-dimers. More than 33 % of other pathological
conditions had active thrombin bound to D-dimers - out of them 70 % was
linked with complications or death.

Conclusion:

The presence of active thrombin bound to circulating D-dimers has been
proposed to help to differentiate between thrombogenic state and other
pathological conditions linked with elevated D-dimers'. Detection of active
thrombin bound to D-dimers might be used as a qualitative advance in the
assessment of the patient’s condition and prognosis.

Acknowledgement:

Authors would like to highlight the contribution of M Maly, J Suttnar, O Kucerka,
J Louzil, P Salaj, M Zemanova, E Ceznerova, K Svobodova and | Hrachovinova
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SURVEY OF TRANSPLANT ASSOCIATED MACROPHAGE
ACTIVATION SYNDROME (TAMAS) FOLLOWING
ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION IN CHILDREN AND YOUNG ADULTS
Sedlacek P.', Diaz de Heredia C.2, Yesilipek A.3, Merli P.4, Marwah P.5,
Ramprakash S.8, Ottaviano G.7, Corbacioglu S.8

" University Hospital Motol, 2nd Medical School, Charles University Prague,
Prague, Czech Republic

2 Hospital Vall d"Hebron, Barcelona, Spain, Barcelona, Spain

% Akdeniz University Medical School, Antalya, Turkey,, Antalya, Turkey
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5 Bangalore, India, Bangalore, India

8 Jaipur, Jaipur, India

) Ospedale San Gerado, Clinica Pediatrica dell’Universita, Monza, Italy, Monza, Italy
8 University Regensburg, Germany, Regensburg, Germany

Background: Macrophage activation syndrome (MAS) is a serious and
historically rare life-threatening complication now increasingly observed
in recipients of allogeneic HSCT. Excessive uncontrolled and dysregulated
immune activation with proliferation of T lymphocytes and macrophages
leads to hyperinflammatory responses with hypercytokinemia and
hemophagocytosis. Similar but different from other primary or secondary
hemophagocytic lymphohistiocytosis (HLH) there is no suitable definition
for transplant associated MAS (TAMAS). Available HLH criteria do not reflect
the specificity of MAS presenting in patients following allogeneic HSCT and
therefore should be used cautiously. A retrospective survey was initiated
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by the Pediatric Diseases Working Party (PDWP) of the EBMT for a better
understanding of the particularities and features of TAMAS. Our aim is to
propose a definition for TAMAS based on this survey, which in the future may
help to collect valid prospective data. Universally accepted criteria may help
to identify the disease early and initiate efficient targeted therapies.

Methods: Twenty-one centers from 11 countries (Austria, Denmark, Germany,
Hungary, India, Italy, The Netherlands, Poland, Slovakia, Spain and Turkey)
participated in this retrospective study. Data of 45 patients age 0.5-21.6 years
(median 9), who underwent their first alloHSCT since 2005 and were diagnosed
with TAMAS according to local center criteria, were collected. Transplant
indications were malignant diseases (n=20), primary immunodeficiencies
(n=5), bone marrow failure syndromes (n=18) and others (n=2). Conditioning
regimens varied substantially, reflecting a wide spectrum of diseases, but
were defined as myeloablative (MAC) in 33 patients or reduced (RIC) in
12 patients respectively. Primary grafts were bone marrow (n=26), cord blood
(n=4), peripheral blood stem cells (n=7) or in vitro T-cell depleted peripheral
blood stem cells (n=8). Seven patients were transplanted from MSD, 21 from
MUD and 17 from haploidentical family donor.

Results: Following first HSCT 13 patients failed to reach primary engraftment,
further 32 engrafted granulocytes on day 9-33 (median 21). Eighteen (40%)
patients had to be infused with a second allogeneic graft for graft failure
23-560 days (median 75) after 1.HSCT. TAMAS was diagnosed in median
34 days (11-672) following 1.HSCT (n=38) or 2.HSCT (n=7). 13 patients
(29%) suffered from aGvHD grade II-1V; in 23 patients (51%) viremia was
detected. Seventeen patients (38%) died due to TRM 0 - 294 days (median
33) after diagnosis of TAMAS, further 2 died of primary disease progression.
Twenty-six patients are alive (OS 26/45; 58%) after 1st (n=16) or 2nd HSCT
(n=10) 1-104 months (median 18) after presentation of TAMAS.

Strenght of association of clinical and laboratory manifestations to TAMAS:
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Strong: primary or secondary cytopenia in 42/45 (93%), ferritin above
5 000 ng/mL in 36/41 (88%), persistent fever in 39/45 (87%), triglycerides
above 265 mg/dL in 15/17 (88%)

Moderate: marrow hemophagocytosis in 20/33 (61%), max sCD25 above
2400 Ul/mL in 8/15 (53%)

Weak: splenomegaly in 17/42 (40%), fibrinogen below 150 mg/dL in 8/36
(22%), any neurological involvement in 12/45 (27%)

Conclusions: TAMAS is a serious complication associated with high mortality.
Current criteria for HLH should be adapted for patients developing TAMAS.

Clinical Trial Registry: for Pediatric Diseases Working Party EBMT

Disclosure: nothing to declare

Keywords: transplant - associated macrophage activation sy, transplant -
associated mortality, children, graft failure, allogeneic hematopoietic stem cell
transplantation
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STORAGE OF UV LIGHT AND RIBOFLAVIN

TREATED RBC AFTER CRYOPRESERVATION AND
RECONSTITUTION IN AS-3 ADDITIVE SOLUTION

Kutac D." 2, Bohonek M. "3, Landova L.", Kostrouchova B.", Staskova E.",
Blahutova M.", Lovecky J.#

" Department of Hematology and Blood Transfusion, Central Military Hospital
Prague, Prague

2 Faculty of Military Health Sciences, University of Defence Brno, Hradec Kralove
¥ Faculty of Biomedical Engineering, Czech Technical University in Prague, Prague
4 St. Sisters of Mercy Hospital Karel Boromejsky in Prague, Prague

Background:

For sudden need of blood it is desirable to have stock of RBCs units group O and
also units with a low or high frequent antigen, that will be available immediately.
This need can be mitigated by building an inventory of cryopreserved red
blood cells (CRBC). With emerging infectious threats, pathogen reduction
technology (PRT) is promoted in civilian and military transfusion medicine.
Many studies for evaluation of quality parameters of frozen red blood cells
(RBC) have been published. However, the impact of Riboflavin/UV light PRT
(Mirasol® PRT System, Terumo BCT, USA) on CRBC has not been evaluated.

Aims:

Methods of PRT are successfully used for treating plasma, fresh platelets
and fresh whole blood. This study explores the impact of Mirasol treatment
on subsequent freezing of RBCs, with the goal of comparing in vitro
quality parameters of reconstituted CRBC from PRT-treated and untreated
WB.

Methods:

A comparative study of PRT-treated (T-CRBC) and untreated (C-CRBC)
CRBC was performed. Following WB collection units underwent Mirasol
treatment (n=23) or remained untreated (n=20). Post-PRT treatment the buffy
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coat was removed and units were in-line leucocyte-depleted and processed
per standard procedures. The RBCs from all units were glycerolised in 40%
glycerol (wt/vol) and frozen at —80 °C, followed by a thaw and multiple wash
cycles. The deglycerolised RBC units were reconstituted in Nutricel (AS-3)
and stored at 412 °C for 21 days. After reconstitution of CRBCs in AS-3 the
following assays were performed on days O, 1, 7, 14 and 21: WBC, HCT,
volume, HB/TU, pH, % hemolysis, hemoglobin (HB) in supernatant, K, P, NH3,
osmolality, ATP, and 2,3-diphosphoglycerate.

Results:

Hct for all units ranged between 0.35 and 0.57, meeting the EU guidelines
of 0.35 to 0.70 for reconstituted CRBC. Mean unit volumes on the day
of reconstitution was comparable, with 2918 mL for the T-CRBC and
288+7 mL for the C-RBC. Total Hb per unit for the T-CRBC exceeded the required
36g with a mean of 45.3+2.6g while some of the C-CRBC had values were
<369g(38.84+3.9g). The pH values decreased at a similar rate with the T-CRBC
lower than the C-CRBC (Td1=6.42+0.04, Td7=6.38+0.05, Td14=6.36+0.04,
Td21=6.331£0.03, Cd1=6.56+0.08, Cd7=6.52+0.06, Cd14=6.50+0.05 and
Cd21=6.43+0.10). Mean % hemolysis was similar between arms on days 1
and 7, but deviated from each other on days 14 and 21, with the T-CRBC
higher than the C-CRBC (Td1=0.19+0.08,Cd1=0.22+0.08, Td7=0.45+0.20,
Cd7=0.41+0.13, Td14=0.76+0.37, Cd14=0.59+0.17, Td21=0.92+0.34 and
Cd21=0.76+0.24). HB in the supernatant was in the same range for T-CRBC
and C-CRBC (Td1=0.11+0.14 g/unit, Cd1=0.07+0.13 g/unit). K (mmol/L) was
consistently higher for T-CRBC than C-CRBC (Td1=0.92+0.22, Td7=40.7+3.8,
Td14=50.714.8, Td21=54.414.7, Cd1=0.71£0.14, Cd7=12.5+2.0,
Cd14=18.2+3.0, Cd21=21.943.3). P was similar between arms, while NH3 for
T-CRBC was nearly 2x that of the C-CRBC. Osmolality was <340 mOsm/L for
all units. ATP for T-CRBC was slightly higher than C-CRBC on d1 and d7, but
similar on d14 and d21. 2,3-DPG was higher for T-CRBC than C-CRBC on d1
and rapidly depleted for d7, 14 and 21.
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Summary / Conclusions:

Cryopreserved RBCs from Mirasol-treated WB can be thawed, reconstituted
and stored for emergency use 7 days. This provides additional protection
against infectious threats for stockpiled RBCs.
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MUTUAL COMPETITION BETWEEN IMATINIB

AND CARNITINE INTAKE THROUGH THE OCTN2
TRANSPORTER IN CML AND MUSCULAR CELLS

Burda P." 2, Hlavadkova A.", Polivkova V., Cufik N." 2, Klamova H." 3,
Koblihova J.", Suttnar J.', Machova-Poldkova K. 2

" Institute of Hematology and Blood Transfusion, Prague

2 Institute of Pathophysiology, 1st Medicine Faculty, Charles University, Prague

% Institute of Clinical and Experimental Hematology, 1st Medicine Faculty, Charles
University and Institute of Hematology and Blood Transfusion, Prague

Introduction: The identified SNPs in regulatory regions of SLC22A4 (OCTN1)
and SLC22A5 (OCTNZ2) genes encoding influx transporters have been showed
to be significantly associated with the response of CML patients to imatinib in
first line therapy (Jaruskova, Machova et al. JECCR 2017). Moreover, the SNP
rs460089, located in the promotor of SLC22A4, was significantly associated
with a probability of TFR in EURO-SKI patients after imatinib cessation
(Machova, Pfirrmann et al. EHA 2019). OCTNT gene is located 75kb upstream
from OCTN2 at chromosome 5 and both genes are probable evolutionary
copies. The SNP rs460089 was identified to be in high linkage disequilibrium
with seven other regulatory SNPs located in introns of both genes. Thus, the
regulatory loci of the OCTN1T may regulate expression of OCTN2 and vice
versa. This work focused on the imatinib intake efficacy by the OCTN2.

Methods: Cells: KCL-22 (CML), HTB-153 (human rhabdomyosarcoma).
RT-PCR and the RT2 Profiler™ PCR Array Human Drug Transporters. Proteins:
WB. Concentration of imatinib and carnitines): quantitative LC-MS/MS MRM
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mode. Chromatographic separation- XBridge Amide column (150x2.1mm,
5um; Waters, Milford (MA), USA) coupled to tandem MS QTRAP 4000 (Sciex,
USA).

Results: Expression analysis in KCL-22 showed a significantly higher
expression of OCTN2 compared to other transporters (OCT1, OCT2, OCT3,
OAT1, OAT2, OAT3, OCTN1) with affinity to imatinib. Comparable OCTN2
expression as in KCL-22 was confirmed in HTB-153 cells. In both cell lines
the OCTN1 expression was about 5times lower to OCTN2. Using sublethal
imatinib concentrations, we observed its rapid intake in KCL-22 and HTB-153.
The intracellular imatinib concentration 18nM was detected at 10min, 20nM
(3hrs) and 25nM (24hrs) in KCL-22. Similar trend was observed in HBT-153.
To follow, whether imatinib is preferentially transported by highly expressed
OCTN2, the OCTN2 specific substrates (carnitines) were applied as markers.
The carnitines cell intake was slower compared to imatinib (ex. 0.4nM (10min);
36nM (3hrs); 110nM (24hrs) in KCL-22, similar trend in HBT-153) and about
two times more effective at all timepoints. To test the mutual impact on the
intracellular intake of imatinib and carnitines, the cells were pre-incubated
for 20hrs with imatinib, carnitines were added for last 3hrs. A significantly
reducing cell intake rate of carnitine with increasing levels of imatinib in pre-
incubation was observed. On the contrary, pre-incubation with carnitines does
not significantly reduce imatinib cell intake in both cell lines. An inhibition
activity of OCTN2 by vinorelbine (relatively specific inhibitor of OCTN2 -the
expression of other analyzed transporters (n=83) after VNR were changed
only slightly) resulted in the carnitines cell intake suppression to about 2% in
average. The imatinib cell intake under the same conditions was suppressed
to 84% in average

Conclusions: The OCTN2 specific carnitines intake was significantly reduced
in the presence of imatinib, while high doses of carnitines in preincubation did
not influence imatinib cell intake capacity. The observed non-equal competition
between imatinib and carnitine intake can lead to the carnitine intracellular
deficiency manifested by a disruption of skeletal muscle mitochondrial density
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and can cause side effects like fatigue, muscle pain or cramp associated
with rhabdomyolysis, often seen in CML patients treated with imatinib.
The knowledge of mutual transporting interferences between imatinib and
naturally essential substrates of cell metabolism represents an important topic
to investigate biological background of imatinib therapy side effects.

Supported by GACR18-18407S, MZCR0O0023736
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ATYPICAL DELETIONS OF THE LONG ARM OF
CHROMOSOME 5 WITH RETAINED COMMONLY

DELETED REGIONS (CDR) IN MDS

Zemanova Z.', Brezinova J.2, Svobodova K., Lhotska H.", Izakova S.",
Lizcova L.", Vidlakova D.", Pavlistova L.", Hodanova L.", Ransdorfova S.?,
Mendlikova 1.2, Michalova K.', Siskova M.3, Neuwirtova R.3, Stopka T.3,
Cermak J.2, Jonasova A.3

" Center of Oncocytogenomics, Institute of Medical Biochemistry and Laboratory
Diagnostics, General University Hospital, Prague

2 Institute of Hematology and Blood Transfusion, Prague

% 1st Medical Department, General University Hospital, Prague

Background: The interstitial deletion of the long arm of chromosome 5 — del(5q)
- is a recurrent cytogenetic aberration in bone marrow cells of patients with
myelodysplastic syndromes (MDS). The extent of the del(5q) varies in individual
cases, but chromosome region 5q31 is deleted in most of them. Two different
commonly deleted regions (CDRs) have been identified: the proximal 5g31.2
region is associated with a high-risk MDS, and the distal CDR 5g32-5g33 is
involved in the pathogenesis of MDS with isolated del(5q). However, rare cases of
atypical deletions of 5q that do not include defined CDRs have also been reported.

Aims: The aim of this study was to determine the frequency and clinical
significance of atypical deletions of 5q in a large cohort of MDS patients.

(SCHEMA PROGRAMU)

SBORNIK ABSTRAKTU

Methods: In the 1993-2019 we examined bone marrow cells of 3714 MDS
patients by conventional G-banding. Deletions of 5931 region were confirmed
with I-FISH (Abbott, MetaSystems). Extent of del(5q) was analyzed using
multicolor banding (MBAND; MetaSystems) and/or array CGH/SNP (CytoChip
Focus Hematology, Illumina or SurePrint G3 Cancer CGH+SNP Microarray,
4x180K, Agilent).

Results: del(5q) was detected in 920/3714 patients (24,8%). Most of them
had large deletions spanning whole 5931 region and both defined CDRs.
Atypical deletions with retained CDRs were identified in 9/920 cases (1%;
four males, five females; median age, 73 years). The diagnoses, according
to the WHO 2016 classification, were as follows: MDS/MPN-U, one patient;
MDS-SLD, two patients; MDS-EB-2, one patient; AML-MRC, two patients;
and MDS-U, three patients. In five cases del(5g) was a sole abnormality,
in four patients it was detected in combination with additional unbalanced
chromosomal aberrations. In all cases, deletion was localized proximally to the
5g31 region. The size of the deleted segment ranged from 25.46 to 53.19 Mb
(median 38.51 Mb) and the region 5q14.3 - q21.3 (26.79 Mb) was deleted in
all nine patients. Many candidate genes, whose haploinsufficiency could lead
to malignant transformation, have been identified in this region (for example
CCNH, CHD, MAN2A1, ARRDC3, ELL2, etc.). Of the nine patients, eight died
(median OS 12 months) and one patient lives (5 months from diagnosis).

Conclusions: Our results suggest that del(5g) may occur outside the defined
CDRs. Although these findings are extremely rare, they show that also genes
located outside known CDRs highly probably contribute to the malignant
progression of MDS. The identification of these genes will lead to better
understanding of the MDS pathogenesis and may contribute to identification
of new therapeutic targets.

Supported by RVO-VFN64165, IHBT-00023736, AZV CR 1627790A, GACR
18-01687S.
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INDIVIDUAL MOLECULAR RESPONSE EVALUATION

ON BOTH DNA AND mRNA BCR-ABL1 LEVEL
DIMINISHED DIFFERENCES IN TIME TO MOLECULAR
RESPONSE ACHIEVEMENT BETWEEN CML PATIENTS
WITH e13a2 vs e14a2 TRANSCRIPT TYPE

Machova Polékova K.!, Salmon M.2, Zizkova H.!, Gottschalk A.3,

Motlova E.", Jur¢ek T.4, Zuna J.°, Hovorkova L.5, Koblihova J.",

Klamova H., Stastna Markova M., Srbova D.', Benesova A.",

Polivkova V., Za&kova D.5, Mayer J.6, Roeder .3, Glauche 1.3,

Hochhaus A.7, White H.2, Cross N.?

" Ustav hematologie a krevni transfuze, Praha, Cesko

2 Wessex Regional Genetics Laboratory, Salisbury NHS Foundation Trust,
Salisbury, Spojené kralovstvi

% Institute for Medical Informatics and Biometry (IMB), Carl Gustav Carus Faculty
of Medicine, TU Dresden, Dresden, Germany

4 Center of Molecular Biology and Gene Therapy, Internal Hematology and
Oncology Clinic, Faculty Hospital Brno and Faculty of Medicine, Masaryk
University, Brno, Czech Republic

% CLIP, Dept. of Paediatric Haematology and Oncology, Second Faculty of Medicine,
Charles University and University Hospital Motol, Prague, Czech Republic

% Internal Hematology and Oncology Clinic, Faculty Hospital Brno and Faculty of
Medicine, Masaryk University, Brno, Brno, Czech Republic

) Abteilung Hdmatologie/Onkologie, Klinik fir Innere Medizin Il, University of
Jena, Jena

Introduction. Several studies have shown that e14a2 CML patients achieve
a major molecular response (MMR) on tyrosine kinase inhibitor (TKI) therapy
earlier than e13a2 patients. In contrast, transcript type had no effect on long-term
survival. This raises the question whether the observed disparity in molecular
responses is driven by biological differences or technical aspects of BCR-ABL1
gPCR. The same primers and probe are standardly used to quantify e13a2 and
e14a2, however, the different length of amplicons may impact the PCR efficiency.
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Aim. This EUTOS study aimed to investigate differences in molecular response
between CML patients with e13a2 and e14a2 based on quantification of
BCR-ABL1 at both genomic DNA and mRNA levels.

Methods. The cohort consisted of 67 newly diagnosed CML patients with BCR-
ABL1 genomic fusions characterized by NGS. gPCR assays were established
to detect patient-specific gBCR-ABL1 (g=genomic) fusion and the quantity in
follow up samples was calculated relative to the diagnostic sample (gBCR-
AB'—1RQ|DQ)- For RNA analysis, BCR-ABL1 was expressed on the International
Scale (BCR-ABL1¥) using GUSB as a reference gene. A bi-exponential mixed
effect model was used to analyse differences in the biphasic decline in
BCR-ABL1 levels, which is characterized by an initial steep decline (0 slope)
followed by a second moderate decline (0 slope). The transcript types (e13a2
vs e14a2) were included as covariates. Wald tests were applied to assess the
statistical significance of the fixed-effect group effects. A calibrated dilution
series of e13a2 and e14a2 BCR-ABL1 plasmids was prepared for comparative
gPCR analysis.

Results. Serial quantitation of BCR-ABL1T mRNA showed that the time to
MMR since diagnosis or TKI start was shorter for patients expressing e14a2
compared to e13a2 (p <0.05), concordant with published studies. At the DNA
level, however, cumulative analysis of the time to a 3-log reduction of gBCR-
ABL1 ., from diagnosis or start of TKI therapy showed no difference between
e13a2 vs e14a2. Furthermore, the bi-exponential mixed effect model showed
no difference in 0 and [ slopes of gBCR-ABL1 reing AUNNG TKI therapy between
e13a2 (n=27) vs e14a2 (n=40). Further analysis indicated a lower BCR-ABL1'
level at diagnosis in patients with e14a2 (median 33.6%, range 2.9-58.3)
compared to e13a2 (median 41.6%, range 17.5-101.5). Finally, the quantity
of BCR-ABL1 transcripts was calculated in relation to the corresponding
quantity in the diagnostic sample (BCR-ABL1 Reng), i.e. assessment of individual
molecular response. Similarly, to that seen for gBCR-ABL1 Reing NO effect of
transcript type was found on the bi-phasic decline during TKI therapy and

no differences in time to 3 log reduction was seen since diagnosis or TKI
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start. Although these differences could be caused by a generally lower level
of expression of e14a2, they are also consistent with a lower efficiency of
e14a2 amplification. Indeed, using plasmid dilutions, we found that e14a2
amplification is on average 2.8% less efficient that e13a2 amplification
(P=0.0026; t-test), which is expected to translate approximately to a 2-fold
difference in estimated target numbers over 30 cycles of PCR amplification.

Conclusion. The observed differences in time to achieve MMR between e13a2
and e14a2 CML patients may be at least partially explained by differences in
efficiency of amplification of the two transcript types by gPCR. A multicentre
study is underway to assess how widespread this issue is, and how it may be
addressed.

Support EUTOS2018, AZV15-31540A, MZCR 00023736

P17

THE PROGNOSTIC SIGNIFICANCE OF MINIMAL RESIDUAL
DISEASE MONITORING BY WT1 GENE EXPRESSION IN
PERIPHERAL BLOOD BEFORE AND AFTER ALLOGENEIC
STEM CELL TRANSPLANTATION IN AML PATIENTS

Vélkova V., Vydra J., St'astna Markova M., Vitek A., Cerovska E.,
Beli¢kova M., Novékova L., Cemusova B., Koubova M., Cetkovsky P.
TJ/JIP, Ustav hematologie a krevni transfuze, Praha 2

Background:

The aim was to confirm our previous experience with prognostic relevance
of WT1-MRD status before allo-SCT in AML patients in complete remission.
Another aspect was to assess the significance of WT1-MRD monitoring in
these patients after allo-SCT.

(SCHEMA PROGRAMU)
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Methods:

The expression of WT1 gene was measured by real-time polymerase
chain reaction in peripheral blood according the European Leukemia Net
recommendations. Between 2005-2019, we have analyzed 147 consecutive
AML pts with high WT1 expression at diagnosis, transplanted in CR1 or CR2.
Median age was 46 years (range; 21-66), 76 men, 21 good risk, intermediate
risk 91, high risk 35. A total of 116 pts were transplanted in CR1 and 31 pts
in CR2. In 128 pts PBPC were used, in 19 pts bone marrow. The donors were
identical siblings in 30 pts, 9 haploidentical, matched unrelated donors in
73 pts and mismatched UDs in 35 pts. Conditioning was myeloablative in
117 pts, RIC in 30 pts. At the time of allo-SCT 107 pts were WT1-negative
(WT1< 50 copies) and 40 pts were WT1-positive.

Results:

Median follow-up was 21 months. Estimated 5-years OS and EFS was
signifcantly better in WT1 neg cohort (65% and 57% vs 37% and 25% resp,
p= 0,0003 and < 0,0001),as well as 5-years Rl was significantly lower in
WT1 neg group (25% vs 60%, p< 0,0001). 5-years NRM was not significantly
different (24% and 27%). Multivariate analysis revealed WT1-MRD positivity
and aGVHD grade 3-4 as a significantly negative prognostic factors for OS.
Overall 50 pts developed WT1-MRD positivity in post-transplant period, in
forty cases the therapeutical intervention was done. Haematological relapse
occurred in 42 pts, in all relapsed patients where WT1-MRD was monitored
(38 pts) we detected the positivity, in median of 28 days (0-485) before
haematological relapse. 3-years OS in pts with molecular relapse only (12 pts)
was 56% vs 74% in non-relapsed group (p=ns).

Conclusions:

The results of the analysis confirmed our previous experience that WT1 status
before allo-SCT is a strong prognostic factor for both OS and relapse risk. Our
experience suggests that this marker is also useful for monitoring MRD after
allo-SCT. Well-defined clinical studies will be needed to assess the importance
of therapeutic intervention based on WT1-MRD positivity.
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ANALYSIS OF CMV REACTIVATION RISK AFTER T CELL
REPLETE HAPLOIDENTICAL AND MATCHED DONOR
ALLOGENEIC HEMATOPOIETIC CELL TRANSPLANTATION
Cemusova B.", Vydra J.", Hubéagek P.2, Valkova V.!, Markova Stastna M.",
Novékova L.", Cetkovsky P.

" T1J/JIP, Ustav hematologie a krevni transfuze, Praha 2

2 FN Motol, Praha 5

Background:

Cytomegalovirus reactivation is a frequent complication of allogeneic
hematopoietic stem cell transplantation. We analyzed retrospectively the
incidence of CMV reactivation after haploidentical donor transplantation
using post-transplant high dose cyclophosphamide (ptCy) in comparison with
standard matched sibling or unrelated donor transplants.

Methods:

Data on patients who underwent first alloHCT at Institute of Hematology and
Blood Transfusion in Prague between 2/2010 and 7/2019 was extracted
from our transplant database. CMV was measured in peripheral whole blood
by Q-PCR every week in early post-transplant period and later usually less
frequently during outpatient controls. Detected CMV quantity was normalized
to 10000 human genome equivalents assessed by quantification of albumin
gene in the sample. Time to first clinically significant positivity (more than
100 copies of CMV per genomic equivalent) was calculated. Cumulative
incidence estimates were calculated using R 3.6. GvHD prophylaxis was
CSA+MMF in MSD transplants, CSA+MMF+ATG in MUD transplants and
CSA+MMF+ptCy in Haplo transplants.

Results:

434 patients were included in the analysis: Donors were haploidentical
(Haplo) in 11,3%, matched sibling (MSD) in 27% or match unrelated
(MUD) in 61,8% of patients. Median age was 50/49/53 in Haplo/MSD/
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MUD group, respectively. Myeloablative regimen was administrated to 301
patients (70,3%), reduced intensity conditiong to 127 patients (29,7%).
Majority of patients received peripheral blood progenitor cell grafts (90,6%),
remaining patients received bone marrow. Allogeneic transplantation was
performed mainly for acute myeloid leukemia (198 patients, 45,6%), acute
lymphoblastic leukemia (62 patients, 14,3%), myeloproliferative diseases
(51 patients, 11,8%) and myelodysplastic syndrome (50 patients, 11,5%).
Donor-recipient CMV serology status was negative/negative in 12% (16%
haplo, 9% MSD, 12.5% MUD), positive/negative in 36% (29.5% haplo,
14% MSD, 46% MUD), negative/positive in 11% (11% haplo, 14% MSD,
9% MUD), positive/positive in 41% (43% haplo, 61% MSD, 33% MUD).
Overall survival of the whole cohort was 57% and was not different among
the groups. Cumulative incidence of CMV reactivation was 13%, 29% and
31% after MSD, MUD and haploidentical donor transplantation (p = 0.001).
In a subgroup analysis according to patient/donor CMV serostatus and
donor type, the incidence of CMV reactivation did not differ significantly
among groups except in patient positive/donor negative subset, where we
have observed significantly lower incidence in MSD patients (9%) compared
to haplo (42%) and MUD (54%), p = 0.005. Low number of patients
in most serostatus/donor type groups limits the value of this analysis.
Conclusions: We observed no difference in the incidence of CMV reactivation
after allogeneic HCT from haploidentical and matched unrelated donors.
Patients who received transplant from matched sibling donors had significantly
lower risk of CMV reactivation.

OBSAH

104




>

21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

P19

RARE TRANSLOCATIONS IN BONE MARROW CELLS OF
PATIENTS WITH ACUTE MYELOID LEUKEMIA (AML)
Ransdorfova $.7, Valerianova M., Onderkova M." , Mendlikova I.1,
Svobodova K.2, Lizcova L.2, 1zakova S.2, Markova J.3, Salek C.4,
Martova J.4, Zemanova Z.2, Brezinova J.!

" Cytogenetika, UHKT, Praha 2

2 Centrum nddorové cytogenomiky, Ustav lékaFské biochemie a laboratorni
diagnostiky VFN a 1. LF UK, Praha 2

% Laboratof PCR diagnostiky leukémii, UHKT, Praha 2

4 Klinické odd., UHKT, Praha 2

Background:

Genetic abnormalities, particularly chromosome rearrangements generating
gene fusion, are associated with clinical characteristics and prognosis in
acute myeloid leukemia (AML). Some of them are recurrent, however, in
some cases rare and/or cryptic aberrations are detected. Identification
of such rearrangements brings new insights into the disease origin.
Aims: To reveal and identify genes and their fusion partners that may be
responsible for the pathogenesis and development of AML in rare and cryptic
chromosomal aberrations.

Methods:

During the last year we examined bone marrow cells of 62 newly diagnosed
AML patients using classical cytogenetic analysis in combination with
cytogenomic techniques: FISH (Abbott, MetaSystems), mFISH/mBAND
(MetaSystems). We used RT-PCR followed by direct sequencing to detect rare
fusion genes. We isolated RNA from mononuclear cells with TRIzol reagent
and prepared cDNA using random hexamers and SuperScript Il. We processed
the PCR product with ExoSAP-IT and directly sequenced it on ABI Prism
310 genetic analyzes using the Big Dye Terminator v. 3.1 kit. Results: In
12/62 patients (19%) we proved recurrent translocations: t(15;17)(q22;921),
t(16;16)(p13;g22) or inv(16)(p13.1g22). In 25 patients (40%) we found other
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chromosomal rearrangements and in eight of them we confirmed a complex
karyotype. In 3/25 patients we detected cryptic rearrangements (5%; 1M/2F).
In the first patient (a 33-year-old female, AML MO0) a classical cytogenetic
analysis showed a complex karyotype, multicolor FISH (mFISH) confirmed the
rare variant translocation t(3;9;21)(q26;p23;q11) with monosomy 7. Multicolor
banding technique (MBAND) was used to detect breakpoints on chromosomes
3 and 21. Based on the results of mMBAND technique we assumed presence
of MECOM/NRIP1 fusion gene using RT-PCR and direct sequencing confirmed
this finding. In the second patient (a 74- year-old male, AML MO) we proved
translocation t(5;12)(q31.1;p13) but expected rearrangement of the PDGFRb
gene was not confirmed. RT-PCR and direct sequencing revealed ACSL6 gene
as a fusion partner of ETV6 gene. In the third patient (a 81-year-old female,
AML MS5b) classical cytogenetic analysis and mFISH showed a complex
karyotype with translocation t (11;17)(gq23;p13) and tetrasomy 8. RT-PCR
and direct sequencing proved very rare fusion gene KMT2A/GAS7. Specific
primers and probe were designed to monitor minimal residual disease during
an intensive therapy treatment of patient carrying MECOM/NRIP1 fusion.

Summary/Conclusion:

Using combination of conventional karyotyping and cytogenomic
techniques, we detected three rare translocations in patients with
AML. Results of these analyses are important not only for monitoring
of the disease but also for determination of the clinical entity and
epidemiology of patients with these rare aberrations. Given the rarity of
these cases, each new patient with a rare rearrangement adds knowledge
of the clinical and biological profile of the disease. The identification of these
fusion genes can contribute to a better understanding of the pathogenesis of
the disease.

Supported by MH CZ -DRO (IHBT, 00023736), RVO-VFN64165.
Keywords: Acute myeloid leukemia, Adult, Genetic instability
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LncRNA PROFILING REVEALS THAT THE DEREGULATION
OF H19, WT1-AS, TCL6, AND LEF1-AS1 IS ASSOCIATED
WITH HIGHER-RISK MYELODYSPLASTIC SYNDROME
Dostéalova Merkerova M.",Szikszai K., Krejcik Z.", Kléma J.2,
Hrusdtincova A.", Kundrét D.!, Pecherkova P.", Cerméak J.", Jond$ova A.3,
Belickova M.’

" Ustav hematologie a krevni transfuze, Praha

2 Ceské vysoké uceni technické, Praha

3 VVSeobecna fakultni nemocnice, Praha

Myelodysplastic syndrome (MDS) is a hematopoietic stem cell disorder with
an incompletely known pathogenesis. Long noncoding RNAs (IncRNAs) play
multiple roles in hematopoiesis and represent a new class of biomarkers and
therapeutic targets, but information on their roles in MDS is limited. Here,
we aimed to characterize IncRNAs deregulated in MDS that may function in
disease pathogenesis.

We performed microarray expression profiling of IncRNAs and protein-coding
genes (PCGs) in the CD34+ bone marrow cells of MDS patients. Expression
profiles were analyzed in relation to different aspects of the disease (i.e,,
diagnosis, disease subtypes, cytogenetic and mutational aberrations, and risk
of progression). LncRNA-PCG networks were constructed to link deregulated
IncRNAs with regulatory mechanisms associated with MDS. We found several
INcRNAs strongly associated with disease pathogenesis (e.g., H19, WT1-
AS, TCL6, LEF1-AS1, EPB41L4A-AS1, PVT1, GASS5, and ZFAS1). Of these,
downregulation of LEF1-AS1 and TCL6 and upregulation of H19 and WT1-AS
were associated with adverse outcomes in MDS patients. Multivariate analysis
revealed that the predominant variables predictive of survival are blast
count, H19 level, and TP53 mutation. Coexpression network data suggested
that prognosis-related IncRNAs are predominantly related to cell adhesion
and differentiation processes (H19 and WT1-AS) and mechanisms such as
chromatin modification, cytokine response, and cell proliferation and death
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(LEF1-AS1 and TCL6). In addition, we observed that transcriptional regulation
in the H19/IGF2 region is disrupted in higher-risk MDS, and discordant
expression in this locus is associated with worse outcomes.

In conclusion, we identified specific INcRNAs contributing to MDS pathogenesis
and proposed cellular processes associated with these transcripts. Of the
INncRNAs associated with patient prognosis, the level of H19 transcript might
serve as a robust marker comparable to the clinical variables currently used
for patient stratification.

Supported by AZV CR (17-31398A), GA CR (20-19162S), and MZ CR
(00023736).
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LABORATORY DIAGNOSTICS OF 21 UNRELATED
FAMILIES FROM CZECH REPUBLIC WITH
DYSFIBRINOGENEMIA AND HYPOFIBRINOGENEMIA
Ceznerova E.', Stikarova J.!, Havli¢ek M.!, Kaufmanova J.2, Suttnar J.",
Kotlin R.?, Dyr J.E.

" Biochemie, Ustav hematologie a krevni transfuze, Praha 2

2 Ustav biochemie a mikrobiologie, VSCHT, Praha 6

Fibrinogen, as a one of the major plasmatic glycoproteins, plays a crucial role
in the hemostasis. Structurally, it is a heterodimer composed of the three
pairs of polypeptide chains (All, Bl and 0). Each chain is encoded by a distinct
gene (FGA, FGB and FGG). Congenitally abnormal fibrinogen results from
a mutation in one of the genes. The disorders caused by this abnormality
are diverse and can be classified into quantitative (afibrinogenemia and
hypofibrinogenemia) and qualitative (dysfibrinogenemia) groups. Here, we
evaluated 36 patients, belonging to 21 unrelated families, with heterozygous
missence fibrinogen mutations. We investigated these mutations by a set of
biochemical methods, including fibrin polymerization, fibrinolysis, kinetics
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of fibrinopeptides release, tandem mass spectrometry, and electron and
confocal microscopy. In some cases, the viscoelastic properties of fibrin clots
were measured. Dysfibrinogenemia was diagnosed in 27 cases, mostly in
exon 2 of FGA gene, around thrombin cleavage site in N-termini of All chain.
Hypofibrinogenemia was found in 9 remaining cases, associated with 3 novel
mutations (0 Trp3Stop, 0 Thr34Ala and Bl Tyr416Stop). Clinical features of
patients manifested asymptomatically in 24 cases, 9 cases were associated
with bleeding and 3 cases with thrombosis. Our observations support the
variability of clinical phenotypes caused by wide spectrum of mutations and
provide a better understanding of the behavior and role of inherited abnormal
fibrinogen in blood coagulation.

This work was supported by the project of the Ministry of Health, Czech
Republic, for conceptual development of research organization 00023736, by
Grant from the Academy of Sciences, Czech Republic nr. P205/12/G118 and
19-02739S, and by ERDF OPPK CZ.02.1.01/0.0/0.0/16_025/0007428.

P22

KINETICS OF BONE MARROW BLASTS AND USEFULNESS
OF DAY 14 AND DAY 21 ASSESSMENT DURING
INDUCTION OF ACUTE MYELOID LEUKEMIA

RA&SIl Z., Salek C., Mikulenkova D., Hanakova M., Marinov ., Cetkovsky P.
Ustav hematologie a krevni transfuze, Praha

Background: Assessment of early response to induction therapy in acute myeloid
leukemia (AML) is typically performed on day 14 after the start of treatment.
While the decision to wait until bone marrow (BM) recovery (in the absence of
residual disease, usually defined as < 5% of blasts in BM aspiration) or to start
the re-treatment (in presence of significant residual disease, usually defined as
2 20% blasts) is generally accepted, most of the dilemma occurs in patients with
low residual blast count (5 - 20% blast on day 14). BM re-analysis at day 21 is
recommended in this subgroup to make the decision to begin a second induction.
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Aims: We aimed to analyse whether: 1. BM assessment on day 21 can
modulate day 14 findings in the group of patients with < 5% of blasts, 2. BM
analysis on day 21 in patients with 5-20% of blasts on day 14 could identify
the subgroup with high probability to achieve complete remission (CR)
without second induction, 3. BM minimal residual disease (MRD) assessed by
flowcytometry on day 14 can already identify this subgroup.

Methods: Early response assessment (BM cytology, BM MRD — LAIP/ DfN) in
patients with AML treated with 3+7 induction was performed on day 14. In
the group of patients with < 5% of blasts, as well as in patients with 5-20% of
residual blast BM re-analysis was performed on day 21. Majority of patients
with > 20% blasts on day 14 routinely received second induction, already
based on this first BM assessment.

Results: 281 patients treated between 2011-2019 were available for this
retrospective study. BM analysis on day 14 identified 58 (20,6%) of patients
with = 20% blasts and only 3,5% did not received the second induction
and achieved complete remission (CR). 152 (54,1%) patients had < 5% of
blasts on day 14 BM assessment and 87,5% of them achieved CR without
second induction. BM re-analysis in this favourable subgroup on day 21
identify “paradoxical” increase of blast percentage to = 5% in 63,3% of
patients. However, while reflecting BM recovery, this finding did not influence
the CR rate (91,5% of these patients achieved CR without re-treatment). In
the group of 71 (25,2%) patients with 5 - < 20% blasts on day fourteen,
47,8% did not require re-treatment and achieved CR. During recommended
re-assessment on day 21 majority (63,4%) of patients from this subgroup
had again inconclusive BM blast percentage (5 - < 20%) with 51,1% chance
to achieve CR without re-treatment. However, when (based on data from
favourable group) cut-off of blast percentage at day 21 was increased to 10%,
two subgroups with significantly different chance to achieve CR without the
second induction could be identified (BM blasts on day 21 < 10% - n = 32, CR
rate 65,6% vs. > 10% - n = 39, CR rate 33,3%; p = 0,009). Moreover, day 14
BM MRD assessment in this group of 71 patients with 5 - < 20% blasts on day
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14 using LAIP/DfN cut-off 2% (identified by ROC analysis) found already on
day 14 two separate groups — patients with BM MRD on day 14 < 2% - n = 36,
CRrate 69,4% vs. 2 2% - n = 35, CR rate 25,7%; p = 0,003).

Summary/Conclusion: Finding of < 5% during early BM assessment in AML
patients treated with 3+7 is highly predictive for achieving CR without second
induction. BM re-assessment on day 21 identifies “paradoxical” increase of
BM blasts in majority of these patients, which is not associated with the lack
of treatment response. In most questionable group of patients with 5 - <
20% blasts on day 14, BM MRD with LAIP/DfN < 2% on day 14 or BM blast
percentage < 10% during re-assessment on day 21 is significantly predictive
for achievement of CR without second induction.

P23

REZISTENCE NA IMATINIB U CML LINIE
K562: EXOSOMY Z REZISTENTNICH BUNEK
NESOU SPECIFICKE MEMBRANOVE MARKERY
A POMAHAJI PREZIT SENZITIVNIM BUNKAM
Toman O.", Hrdinova T.', Dresler J.2, Klimentova J.3, Petrak J.4, Vyoral D.,
Krijt M.", Zivny J.5, Salovska B.¢

" Proteomiky, UHKT, Praha 2

2 Vojensky zdravotni Ustav, Praha 6

% Fakulta vojenského zdravotnictvi, Univerzita obrany, Brno
4)BIOCEV, Vestec

5 Ustav patologické fyziologie 1. If, Praha 2

6)Ustav molekularni genetiky, Praha 4

Chronicka myeloidni leukémie (CML) je maligni porucha krvetvorby, ktera
se vyznacduje pfitomnosti fuzniho onkogenu BCR-ABL1 s konstitutivni
tyrosin-kindzovou aktivitou. Cilend terapie CML specifickymi inhibitory
tyrosinkindz (TKI) vede k vyraznému zlepSeni prezivani pacientd a kvality
jejich Zivota. U podskupiny pacientd vSak zOstava kritickym problémem lécby
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vznik rezistence na TKI. Nejbéznéjsi pricinou jsou Cetné bodové mutace
v genu BCR-ABL1, po nichz nasleduji méné &asté a na mutacich nezavislé
mechanismy. Neddvno bylo prokdzano, ze exosomy, coz jsou extracelularni
vacky produkované normalnimi i nddorovymi burikami, sehravaji roli mimo jiné
i v progresi rakoviny a rezistenci na |éky. Cilem této studie bylo charakterizovat
exosomy produkované CML burikami K562 (K562IR) rezistentnimi na imatinib.
Exosomy odvozené od K562IR byly internalizovany burikami K562 senzitivnimi
na imatinib, coz zvysilo jejich pFeziti v pfitomnosti 2 pM imatinibu. Exosomalni
proteiny byly nasledné analyzovany pomoci ,label free“ proteomické analyzy
za Ucelem identifikace markerd asociovanych s rezistenci. Bylo identifikovano
> 3 000 exosomalnich proteinl, z nichz 35 bylo diferencialné exprimovano.
Pfitomnost celkem 3 membranovych proteind IFITM3, CD146 a CD36 byla
vyrazné posilena v exosomech pochéazejicich z bunék K562IR. ZvySend
exprese téchto proteind byla ovéfena v exosomech K562IR a také v burikach
K562IR. Pomoci pritokové cytometrie byl na burikdchK562 demonstrovan
potencidl CD146 jako markeru bunéc¢ného povrchu spojeného s rezistenci
na imatinib. Tyto vysledky naznaduji, ze exosomy a jejich pfislusné povrchové
proteiny mohou byt potencidlnimi diagnostickymi markery rezistence na TKI
v terapii CML.

OBSAH

108




21. PRAZSKE HEMATOLOGICKE DNY

Hematologie 2021

POST-ASH

>

P24

NELFINAVIR INHIBITS THE TCF11/Nrf1-

MEDIATED PROTEASOME RECOVERY

PATHWAY IN MULTIPLE MYELOMA

Fassmannova D." 23, Sedlak F." %24 Sedlagek J." 3, Spicka |.2 4, Grantz
Saskova K."3

"]OCB AS CR, Prague

2 First Faculty of Medicine, Charles University, Prague

% Department of Genetics and Microbiology, Charles University, Prague

4 1st Department Medicine - Department of Hematology, Charles University, Prague

Proteasome inhibitors are the backbone of multiple myeloma therapy.
However, disease progression or early relapse occur due to development of
resistance to the therapy. One important cause of resistance to proteasome
inhibition is the so-called bounce-back response, a recovery pathway driven
by the TCF11/Nrf1 transcription factor, which activates proteasome gene re-
synthesis upon impairment of the proteasome function. Thus, inhibiting this
recovery pathway potentiates the cytotoxic efect of proteasome inhibitors
and could benefit treatment outcomes. DDI2 protease, the 3D structure
of which resembles the HIV protease, serves as the key player in TCF11/
Nrf1 activation. Previous work found that some HIV protease inhibitors
block DDI2 in cell-based experiments. Nelfinavir, an oral anti-HIV drug,
inhibits the proteasome and/or pAKT pathway and has shown promise for
treatment of relapsed/refractory multiple myeloma. Here, we describe how
nelfinavir inhibits the TCF11/Nrf1-driven recovery pathway by a dual mode
of action. Nelfinavir decreases the total protein level of TCF11/Nrf1 and
inhibits TCF11/Nrf1 proteolytic processing, likely by interfering with the DDI2
protease, and therefore reduces the TCF11/Nrf1 protein level in the nucleus.
We propose an overall mechanism that explains nelfinavir’s eectiveness in the
treatment of multiple myeloma.
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CAPTURE-BASED NGS PANEL FOR DETECTION OF
IMMUNOGLOBULIN AND T-CELL RECEPTOR GENE
REARRANGEMENTS IN DNA SAMPLES FROM PATIENTS
WITH ACUTE LYMPHOBLASTIC LEUKEMIA

Jelinkova H.", Navrkalova V." 2, Plevova K." 2, Porc J.2, Hynst J.2,

Pal K.z 3, Reigl T.2, Darzentas N.% 3, Doubek M." 2, Zenatova M.,
Mareckova A.", Pospisilova S." 2

Dlinterni hematologicka a onkologicka klinika, FN Brno, Brno, Cesko
2JCEITEC, Brno, Cesko

9Department of Internal Medicine Il - Hematology, Oncology, University Medical
Center Schleswig-Holstein, Kiel, Némecko

Monitoring of minimal residual disease (MRD) is a strong prognostic factor of
clinical outcome in ALL patients [1]. There are several different techniques
available for MRD detection [2]. Real-time quantitative PCR (RT-gPCR) with
patient-specific primers represents a method well standardized by EuroMRD
Working Group, which is still widely used despite great advances in next-
generation sequencing [3]. Acquiring of individual immunoglobulin (IG)/T-cell
receptor (TR) junctional region sequences for primer design using traditional
Sanger sequencing is often difficult due to the presence of polyclonal
background and due to the necessity of multiplex PCR usage for IG/TR gene
amplification.

Our aim was to assess applicability of our recently established versatile NGS
panel for characterization of clonal IG/TR rearrangements in ALL samples.

Our capture-based NGS panelintegrates analysis of various molecular markers
including gene mutations, chromosomal aberrations and antigen receptor
rearrangements. Regarding IG/TR, it targets all functional genes including
rarely analyzed IGL and TRA loci (Tab.1). We tested 8 bone marrow samples
from adult ALL patients including 7 samples with 77-98% leukemic blasts
collected at diagnosis and one sample containing 9% blasts from relapse. We
compared IG/TR clonotypes detected by our approach with the ones obtained
using two other NGS techniques, a two-step IG/TR NGS assay developed by
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EuroClonality-NGS Working Group [4] and a one-step LymphoTrack® NGS
assay (Invivoscribe). Both techniques are amplicon-based and the libraries
were sequenced on MiSeq® (lllumina). Our capture NGS libraries were prepared
using SureSelect XT HS kit (Agilent) and sequenced on NextSeq (lllumina).
ARRest/Interrogate pipeline was employed for EuroClonality and capture NGS
sequencing data analysis, whereas the data from LymphoTrack® NGS were
analyzed with software provided by the manufacturer (Tab.2). We used 5%
cut-off to score a rearrangement clonal.

Our capture NGS panel identified 44/49 (90%) clonal rearrangements
detected with at least one of the three methods used (Tab. 3). Five missed
clonotypes were scattered across different targets and different samples. On
the other hand, we identified 12 (24%) additional clonal rearrangements that
were not found with the other methods. Eight of these unique clonotypes
were from IGL and TRA loci that are not included in either EuroClonality or
LymphoTrack® NGS assays (Tab. 3). Two others were incomplete IGH-DJ
rearrangements that were targeted but undetected with EuroClonality NGS.
One clonotype was detected in TRB locus which is not fully covered with
amplicon-base approaches. The remaining clonotype in TRG locus was missed
with EuroClonality NGS but was not tested with LymphoTrack® NGS assays.
In comparison to our panel, EuroClonality and LymphoTrack® NGS reached
similar detection rate identifying 35/41 (85%) and 19/21 (90%) clonotypes.
Overall, there was a good congruence among the detected clonotypes using
either of the methods.

We showed that the clonality can be easily detected in ALL patients using
our recently implemented capture-based NGS panel. The panel efficiently
target all IG/TR loci including IGL and TRA that are rarely examined with
amplicon-based NGS approaches and hence, it extends the choice of markers
available for MRD detection. Moreover, a possibility of comprehensive analysis
of diverse molecular markers makes from our NGS panel a very convenient
tool for an integrated analysis of ALL samples for both research and clinical
purposes within a single simultaneous workflow.
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FUNCTIONAL ANALYSIS OF NEW VARIANT GP1BA

GENE IN INHERITED MACROTROMBOCYTOPENIA

Skalnikova M." 2, Stano Kozubik K., Vrzalova Z." 2, Réblova K. 2,

Trizuljak J." 2, Stika J." Radova L., Pospigilova S." 2, Doubek M." 2

' Medical genomics, Central European Institute of Technology (CEITEC), Masaryk
University, Brno

2 Department of Internal Medicine, Hematology and Oncology, University Hospital
Brno, Brno

Inherited thrombocytopenias (IT) are a heterogeneous group of familial
haematopoietic disorders (FHD). It is important to reveal the molecular basis
of IT because mutation in proper genes increases the malignant disease onset
for their carriers. The determination of a correct diagnosis is essential for
specialized care, therapy, and risk assessment for the offspring of affected IT
patients.

Using high-throughput genomic technologies of massive parallel sequencing
(MPS), many variants in genes responsible for the IT phenotype have been
identified. If a novel variant with uncertain significance (VUS) is detected,
functional testing is necessary to determine its phenotypic effect. The
interpretation of rare genetic VUSs, which are often characterized as unique
and family-specific, is very important in human molecular genetics.

The aim of our study is to investigate germline gene variants leading to the
development of IT by modern genomic methods (whole exome sequencing,
in silico prediction). It is of significant importance to determine the impact of
VUSs on a patient’s phenotype.

We recently identified the novel VUS in GP1BA gene in a family with an
inherited autosomal dominant (AD) macrotrombocytopenia, a monoallelic
Bernard Soulier Syndrome (BSS). The structural effect of sequence variant of
the GP1BA gene (c.98G>A, p.C33Y) was analysed using in silico prediction
to be possibly damaging at the protein level. Using proteomic assays, we
verified the known and novel interacting partners of wild-type and mutant
variants of the GP1BA protein expressed in the mammalian cell line. Using
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differential expression analysis (RNA seq) combined with flow cytometry and
electron microscopy, we have verified the causality of the GP1BA variant on
cell phenotype. Our results show that the variant in GP1BA gene does not
endanger its carrier with life-threatening bleeding and higher risk of malignant
disease onset.

We believe that the novel identification of VUSs of genes could introduce
more appropriate care and treatment of IT patients and predict complications
associated with germline IT variants (e.g. malignancies). The variant may
be novel, specific for the family, thus of uncertain pathogenic and clinical
significance. In these cases, functional studies aimed at determining the effect
of variants on protein function are useful in the diagnostic process. However,
it is a very complex analysis that is not easy to put into routine practice.
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HBV AND HCV EPIDEMIOLOGY AMONG NEWLY DIAGNOSED
NHL PATIENTS IN REAL WORLD ANALYSIS (NIHIL)

Dlouha L.", Janikova A.%, Belada D.3, Mécikova H.4, Prochazka V.5,

Duras$ J.6, Kopeckova K.7, Pirnos J.8, Benesova K.!, Salkova J.",

Sykorova A.3, Vodicka P.", Blahovcova P.°, Urbanek P.'°, Trnény M.
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4 Interni hematologicka klinika, Fakultni nemocnice Kralovské Vinohrady

a 3. lékaf'ska fakulta Univerzity Karlovy, Praha, Cesko
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Univerzity Palackého v Olomouci, Olomouc, Cesko
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9. Interni klinika, VSeobecna fakultni nemocnice v Praze a 1. Iékarska fakulta
Univerzity Karlovy, Datacentrum Kooperativni lymfomové skupiny, Praha, Cesko
19)Interni klinika, UstFedni vojenské nemocnice a 1.lékafské fakulta Univerzity
Karlovy, Praha, Cesko

Background: The risk of reactivation of hepatitis B after treatment by
rituximab in patients with lymphoma as well as the fact that hepatitis C is
one of the etiology factors in patients with lymphoma is well known. The
prevalence of positive anti-HCV antibodies (anti-HCV+) in the Czech Republic
was determined as 0.2% in 2001 and 1.67% in 2015. The prevalence of
HBsAg positivity (HBsAg+) was 0.56% in the Czech population in 2001, the
prevalence of HBsAg+ according to another study in 2013 was only 0.06%.
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Aims: The aim of our study was to determine an existence of a relationship
between hepatitis B, hepatitis C and lymphomas.

Methods: The patient’s population consisted of 9448 patients with newly
diagnosed lymphoma from NiHiL project (NCT03199066) between years
2010-2018. The diagnosis was based on the WHO classification of 2008. In
these years, HBsAg was examined in 76.9% to 92.7% and anti-HCV antibodies
in 70.4% to 90.3% of the diagnosed patients, with an ascending trend of
examined patients in the last years. The patient sample corresponds to 7923
(84%) patients tested for HBsAg and for anti-HCV antibodies to 7422 (78%)
patients in total.

Results: There were 54 patients HBsAg+ (0.7%) and 7869 patients HBsAg
negative (HBsAg-) in the cohort of 7923 patients (median age 65 years, 51.1%
males, diffuse large B-cell ymphoma (DLBCL) 40.0%, follicular lymphoma (FL)
19.6%, mantle cell lymphoma (MCL) 8.8%, marginal zone lymphoma (MZL)
9.6%). There were 53 patients anti-HCV+ (0.7%) and 7369 patients anti-HCV
negative (anti-HCV-) in the cohort of 7422 patients (median age 65 years,
51.1% males, DLBCL 39.9%, FL 20.1%, MCL 9.0%, MZL 9.3%). In the cohort
of patients with newly diagnosed DLBCL there were 0.7% HBsAg+ and 1.0%
anti-HCV+. In the group of patients with newly diagnosed FL, there were 0.7%
HBsAg+ and 0.4% anti-HCV+. In the group of patients with newly diagnosed
MCL there were 0.1% HBsAg+ and 0.9% anti-HCV+. In the group of patients
with newly diagnosed MZL there were 0.9% HBsAg+ and 0.8% anti-HCV+.

There were significant differences observed among the clinical characteristics
of patients HBsAg- and HBsAg+ in patients with DLBCL in median age
(P<0.0004, 66 years and 57 years, respectively) and in an enlargement of
the spleen (P<0.0001, 16.3% and 54.6%, respectively). Among clinical
characteristics of patients anti-HCV- and anti-HCV+ there were significant
differences in patients with DLBCL in an enlargement of the spleen (P<0.004,
16.5% and 37%, respectively), in patients with FL in median age (P<0.046, 62
years and 51 years, respectively) and in patients with MZL in sex (P<0.01, 57%
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female and 100% female, respectively). There were no significant differences
in the OS (overall survival) or the PFS (progression free survival) in patients
with newly diagnosed DLBCL, FL, MCL, MZL anti-HCV- or anti-HCV+, nor in
patients HBsAg- or HBsAg+.

Summary/Conclusion: There were no significant differences found in the OS
or the PFS in patients with major subtypes of lymphoma anti-HCV- vs. anti-
HCV+, nor HBsAg- vs. HBsAg+ patients.

P28

SOMATIC MUTATIONS IN HLA-loci IN

PATIENTS WITH MYELOID LEUKEMIA

Pobalova S., Neupauerova J., Vrana M., Nazarova S., Salek C.
UHKT, Praha

Introduction:

In the HLA department of Institute of hematology and blood transfusion in
Prague we deal with HLA typing of hematooncological patients and their
related/unrelated donors. The best donor compatibility is important for
succesful hematopoetic stem cell transplantation (HSCT).

Materials and methods:
Using NGS (Omixon, Hungary), we investigated more than 3000 patients and
their HSC donors. For confirmation of the new allele second high resolution
HLA typing was performed.

Results:

From our recent studies (2017 - 2020), in our cohort of patients, 23 new
alleles were detected. Two of them were a somatic mutation in patients
suffering from acute myeloid leukemia (AML); one was in the HLA-B and the
other in the HLA-C locus. In both cases, the somatic mutation represents
a single nucleotide polymorphism.

(SCHEMA PROGRAMU)
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Conclusion:

Our findings are in agreement with the known genome instability in AML. In
the HLA region, somatic mutations are not so common, however, they should
be given more attention since they can affect disease progression and may
impact also on HSCT. Our future studies will focus on the precise identification
of the new allelles and their characterization in HLA typing.

Supported by the Ministry of Health, Czech Republic-conceptual development
of research organization (CZ00023736, UHKT).

P29

SEROVE HLADINY VYBRANYCH CYTOKINU U AKUTNI
LYMFOBLASTICKE LEUKEMIE DOSPELYCH A JEJICH
SOUVISLOST S PROGNOSTICKYMI FAKTORY A PREZITIM
Horagek J.M.", Kupsa T.', Vanék J.", Jebavy L.", Zak P.2

"' Katedra vojenského vnitiniho Iékarstvi a vojenské hygieny, Fakulta vojenského
zdravotnictvi Univerzity obrany, Hradec Krélové

2|V, interni hematologicka klinika, Fakultni nemocnice a LF UK Hradec Krélové,
Hradec Krélové

Cile:

Vyhodnoceni sérovych hladin vybranych cytokind u akutni B-lymfoblastické
leukemie (B-ALL) pfi diagnéze a v kompletni remisi (CR), a jejich souvislost
s prognostickymi faktory, prezitim bez relapsu (RFS) a celkovym pfezitim (OS).

Metody:

Do této studie bylo zafazeno 42 pacientd s nové diagnostikovanou B-ALL
(median véku 49, rozmezi 19-75 let; 28 muzd; 19 BCR/ABL pozitivnich). Byla
pouzita Cytokine IV Array (Randox) obsahujici nasledujici analyty: solubilni
receptor a pro IL-2 (sIL-2Ra), solubilni receptor pro IL-6 (sIL-6R), solubilni
receptor pro TNF-a typu | a Il (STNFR-1, sSTNFR-2) a matrix metaloproteinaza 9
(MMP-9). V8echny analyty byly méfeny pfi diagn6ze a v CR pomoci bioCipového
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technologie na analyzatoru Evidence Investigator. Byly hodnoceny korelace
mezi cytokiny, uznavanymi prognostickymi faktory, RFS a OS. Hodnoty
pravdépodobnosti (p) < 0,05 po korekci na vicendsobné testovani byly
povazovany za statisticky vyznamné.

Vysledky:

Pfi diagnéze B-ALL byly ve srovnani s CR zjistény vyznamné vyssi hladiny slL-
2Ra, sIL-6R, sTNFR-1, sTNFR-2 a nizSi hladiny MMP-9 (p < 0,001 ve v8ech
pfipadech). V CR sIL-2Ra koreloval se sIL-6R, sTNFR-1, TNFR-2 (p < 0,001)
a slL-6R koreloval se sTNFR-2 (p < 0,001). BCR/ABL pozitivni pacienti méli
pfi diagndze vyssi hladiny sIL-2Ra (r = 0,484; p = 0,014). V nasi kohorté bylo
CR po 1 cyklu indukéni terapie dosazeno u 88 % pacienty, 1-lety RFS byl
74 % a 1-lety OS 86 %. Sérové hladiny hodnocenych cytokin0 nebyly spjaté
s dosazenim CR po 1 cyklu indukéni terapie, RFS nebo OS.

Zavér:

Sérové hladiny v8ech hodnocenych cytokind jsou vyznamné alterované
u nové diagnostikované B-ALL, coz odrazi aktivitu onemocnéni. Byla zjisténa
statisticky vyznamna korelace mezi BCR/ABL pozitivitou a hladinami sIL-2Ra
pfi diagndze. Zatim jsme nenalezli vyznamné korelace s odpovédi na indukéni
terapii, RFS nebo OS. Budou potfebné dalsi studie s vétsi paletou cytokin0
a del$im sledovanim.

Podpora: DZRO 1011 (FVZ UO), MZ CR-RVO (FNHK, 00179906)
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SEARCHING FOR OTHER TOPICS OF QUALIFICATION
PLANS IN THE TRANSPLANT PROGRAM CLINICAL
PART - THE ONE CENTER EXPERIENCE

Dobrovolna M.", Vydra J.2

" Usek pro akreditace a kvalitu, UHKT, Praha, Cesko

2 TJ/JIHeP Klinicky Usek, UHKT, Praha, Cesko

Background: As initial accredited centre (JACIE v.6.01) we reviewed all
procedures and processes to implement the requirements of the JACIE v7
Standards.

Compliance with C.4.13 and D.4.13 directly followed the already established
system of defined requirements for critical manufacturers, vendors, equipment,
supplies, reagents, facilities and services and performed validations.

The requirements of the new text of B.4.13 were a challenge to consider
whether other areas are also suitable for the qualification plans formulation,
not just for the marrow collection and processing or for the clinical procedure’s
technical aspects only. After all, the qualification plan in the broader sense is
the answer to the question ,What must be done to ...?"

Methods: The process diagram of the clinical part of the institutional Transplant
Program was analysed and a number of topics suitable for the formulation of
qualification plans were found.

Outcomes: In clinical care we defined the possibilities of qualification plans,
e.g. for HSCT indication of patients, for choice of the best available donor, for
the new treatment procedure implementation or for removal and disposal of
the cryopreserved cell therapy product.

The new treatment procedure qualification plan for CAR-T therapy was
defined. The plan consist of the type of treatment (approved/experimental),
availability of external information sources, cooperation of other facilities,
treatment indication, patient information, informed consents, patient specific
risks and complications management, technical support, personal education
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training and competency, requirements of cell collection, products processing
and storage, transport, application workflow, related records and data
management, safety aspects and quality management.

Further to the issued recommendations of the Czech Hematology Society,
we proceeded to establish criteria for long-term storage of cryopreserved cell
therapy, which we have not yet clearly defined.

We used the Qualification Plan Points to create a specific checklist forms that
allow us to clearly identify compliance with the Qualification Plan in practice
and detect possible deviations.

Discussion: So far, we have used this approach to introduce a new
immunotherapeutic procedure (CAR-T19) and optimize related procedures
and documentation (SOP structure and content).

We also defined institutional policy for cryopreserved cell therapy products
long term storage.

Specific checklists are routinely used for all related bone marrow donations
realized in cooperation with external facilities.

Similarly, we verify the continuity and accuracy of recipient and donor
medical documentation and stored electronic data.

We want to use this approach wherever we work on new topics or where the
evaluation of established quality management shows us that there is higher
probability of deviations or potential risks. However, this is always based on
the conditions, established procedures and control mechanisms specific to
the center.

Conclusion: Formulation of qualification plans for other areas, not required
by JACIE standards only, according to the centre’s experience, enables better
preparation of new processes and procedures, more effective internal control
activities and better long-term adherence to daily practice with defined
procedures.
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IMPACT OF FIBRINOGEN POST-TRANSLATIONAL
MODIFICATIONS ON ITS STRUCTURE AND FUNCTION
Sovova Z.", Stikarova J.", Suttnar J.!, Kaufmanova J.2, Majek P.",

Sacha P.2, Louzil J.4, Maly M.5, Ku&erka 0.5, Dyr J.E."
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% Protedzy lidskych patogend, Ustav organické chemie a biochemie Akademie
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4 Centrum trombdzy a hemostézy, Ustav hematologie a krevni transfize, Praha 2
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Ustredni vojenska nemocnice Praha, Praha 6

Background: Post-translational modifications (PTMs) may result into
alternations of protein functional and binding sites and secondary structure
by changing charge and/or structure of their amino acid side-chains. PTMs of
fibrinogen are associated with thrombosis, vascular diseases and other (pato)
physiological stages.

Aims: Molecular dynamic simulations are used to describe an impact of
selected fibrinogen PTMs detected either in vivo or in vitro on atomistic level.

Methods: Fibrinogen was in vitro modified by malondiadehyde, sodium
hypochlorite or 3- morpholinosydnonimine. Fibrinogen from patients samples
was purified from citrated plasma by precipitation with a 25% saturated
ammonium sulfate. Samples were analyzed with an LC-MS/MS.

Molecular dynamics simulations of fibrinogen were performed in Gromacs
software with Gromos 54a7 force field. PTMs were introduced into the
truncated crystal structures 3GHG and 2A45 by Vienna-PTM 2.0 server.

Results: Different PTMs have various effect of fibrinogen behavior. Citrullinition
of gR375 (Figure 1) results into release of calcium cation that is necessary for
proper fibrin polymerization and into disturbances of a-hole fold.
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PTMs in the coiled-coil region may destabilize a-helixes, have no effect
or reconstruct helix from unstructured part of the g chain. Disturbances of
a-helixes are located at least 10 amino acids apart from the PTM. There seems
to be some regions, like bY172 — bS174, that are more prone to unfolding than
the others.

Conclusions: PTMs may or may not influence structure and function of
fibrinogen in dependence on their nature and position. Their influence on
fibrin clot properties ranges from negligible to severe.

P32

SEROVE HLADINY VYBRANYCH CYTOKINU

A SOLUBILNICH ADHEZNICH MOLEKUL U NOVE
DIAGNOSTIKOVANE AKUTNI MYELOIDNI LEUKEMIE:
SOLUBILNI RECEPTOR PRO INTERLEUKIN-2

JE PREDIKTOREM CELKOVEHO PREZITI

Kupsa T.!, Horaek J.M.", Van&k J.", Jebavy L.", Zak P.2

"' Katedra vojenského vnitfniho lékarstvi a vojenské hygieny, Fakulta vojenského
zdravotnictvi Univerzity obrany, Hradec Krélové

2 |V. interni hematologicka klinika, Fakultni nemocnice a LF UK Hradec Kralové,
Hradec Krélové

Cil:
Posoudit vyuziti cytokind a adheznich molekul jako prognostickych marker(
u akutni myeloidni leukemie (AML).

Metodika:

Byl studovan soubor 80 pacientd s nové zjisténou AML. Median véku byl
58,5 let. Nemocnych starSich 65 let bylo 20. VSichni byli 1é€eni indukéni
chemoterapii ,3+7“. Alogenni transplantace byla provedena u 57 nemocnych.
Vysoké riziko dle béznych prognostickych marker0 bylo ve 33 pripadech.
Biomarkery byly stanoveny biochip array technologii a analyzatoru Evidence
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Investigator (Randox). Byly méfeny sérové hladiny interleukin® IL-1a, IL-1B,
IL-2, IL-3, IL-4, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, EGF, VEGF, IFN-y, Monocyte
Chemotactic Protein-1, TNF-a, GM-CSF, Macrophage Inflammatory Protein-
1a, a-podjednotka solubilniho receptoru IL-2 (sIL-2Ra), solubilni receptor IL-
6, Matrix-Metalloproteinase-9, solubilni receptor TNF-a typ | a Il (TNFR-1,2),
E-selectin (E-SEL), P-selectin, L-selectin, ICAM-1, VCAM-1. Biomarkery byly
analyzovany s ohledem na vék, hyperleukocytézu, vysoké riziko AML, LDH
nad pétindsobkem normalnich hodnot, mutace FLT3-ITD a NPM-1, preziti
do progrese nemoci (PFS) a celkové preziti (OS). Pro hodnocené biomarkery
byly vypocteny ROC kfivky.

Vysledky:

Zadny z hodnocenych faktor nebyl ovlivnén vékem ani nesouvisel s vysokym
rizikem AML. Nemocni se vstupni hyperleukocytézou méli vySSi E-SEL
(P<0,001) a TNFR-I (P=0,020). FLT3-ITD souvisela s NPM-1 a vys$s$im E-SEL
(P=0,002). Nemocni s vyznamnou elevaci LDH meli niz§i EGF (P=0,048).
OS bylo nepfiznivé ovlivnéno relapsem nemoci (P<0,001), vysokym rizikem
AML (P=0,001) a vyS$§im vékem (P=0,033). Alogenné transplantovani byl
mladsi (P=0,009) a prezivali déle (P=0,010). ZvySena LDH byla spojena
s horSim pfezitim u nemocnych s nizkym a stfedni rizikem. V univariantni
analyze souviselo 9 biomarkerd s PFS a 15 biomarkerd s OS. Po korekci P
na vicenasobné testovani sIL-2Ra predikoval OS (P=0,001). TNFR-1 mél blizko
statistické vyznamnosti pro OS (P=0,053) i PFS (P=0,075).

Zavér:
Nemocné s AML Ize déle prognosticky diferencovat. Vstupni hladiny sIL-2Ra

a TNFR-1 mohou byt vyuzity v prognostické stratifikaci nemocnych.

Podpora: DZRO 1011 (FVZ UO), MH CZ - DRO (UHHK, 00179906)
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VLIV POUZITE METODY IZOLACE DNA

NA VYSLEDNOU KVANTIFIKACI PRO
MONITOROVANI BUNECNEHO CHIMERISMU
Josefusova K., Stefflova L., Cizkova B., Hrabakova P., Pferovska R.,
Starikova M., Bfezinova D., Cechova H.

HLA, Ustav hematologie a krevni transfuze, Praha 2

Chimerismus je stav, kdy je v jednom organismu soucasné pfitomno vice bu-
néénych populaci, které se geneticky liSi. Tento stav nastavd mimo jiné po alo-
genni transplantaci hematopoetickych kmenovych bunék. Potransplantacni
monitoring bunééného chimerismu je vhodnym markerem pro sledovani dy-
namiky pfihojeni Stépu, aktivity darcovské krvetvorby, ale zejména je dllezi-
ty pro detekci navratu autologni krvetvorby, kterd zna¢i mozné riziko relapsu
nemoci. Pro kvantifikaci buné€ného chimerismu jsou v sou€asnosti vyuzivany
predevsim molekularné genetické metody vyZzadujici izolaci DNA.

V rdmci interni validace byly porovnavany dvé metody izolace DNA - vysolo-
vaci metoda dle Millera, kdy je DNA z vodného prostfedi ziskdvana precipitaci
ethanolem a automaticka izolace, kdy je DNA vézana na povrchu paramagne-
tickych kulicek.

Izolovana DNA byla pouzita pro kvantifikaci bunééného chimerismu. Metoda
byla vybrana dle miry o€ekavaného chimerismu, tzn. oekdvaného zastoupeni
minoritniho genotypu ve vzorku. Pfi podilu 21% chimerismu byla pouzita PCR
amplifikace Short Tandem Repeats (STR) polymorfizmU s naslednou fragmen-
tacni analyzou a citlivosti 1%. V pfipadé podilu o¢ekdvaného chimerismu <1%
byla pouzita metoda kvantitativni PCR v redlném case (qPCR) kratkych inzerci
a deleci s citlivosti 0,035%.

Z 62 vzorkU periferni krve nebo kostni dfené byla izolovdna DNA obéma zpU-
soby a analyzovana pomoci STR nebo gPCR. Vysledky byly statisticky zpraco-
vany pomoci neparametrického Wilcoxonova testu. U vysledkd kvantifikace
robustné&jsi metodou STR byl zjistén statisticky nevyznamny rozdil (p=0.9339),
zatimco pfi kvantifikaci citlivéjSi metodou qPCR jiz rozdil vyznamny (p=0.0019).

(SCHEMA PROGRAMU)

SBORNIK ABSTRAKTU

Ze ziskanych vysledkd vyplyva, Ze robustnost a citlivost metody ovliviuje vy-
slednou kvantifikaci.

Pro potransplantaé¢ni monitorovani bunééného chimerismu je zdsadni sledo-
vat trend miry chimerismu v Case. Pro zajiSténi relevantnosti a kontinuity vy-
sledkU je vhodné pouzivat stejny zpUsob izolace, a to zejména pfi pouziti citli-
vé metody qPCR. Rutinné je tedy DNA na nasem pracovisti izolovana metodou
dle Millera, pouze pfi statimovych vySetfenich nebo u hypobunéénych vzorkd
je pouzita automaticka izolace.

Podporeno projektem (Ministerstva zdravotnictvi CR) koncepcniho rozvoje vy-
zkumné organizace (00023736, UHKT).
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ZKRACENA INFORMACE O PRiPRAVKU IMBRUVICA

NAZEV: IMBRUVICA 140 mg tvrdé tobolky, IMBRUVICA 140 mg potahované tablety, IMBRUVICA 280 'mg potahované tablety,
IMBRUVICA 420 mg potahované tablety, IMBRUVICA 560 mg potahované tablety. UCINNA LATKA: ibrutinibum.
TERAPEUTICKE INDIKACE:* v monoterapii indikovan k1é¢bé dospélych pacient s relabujicim nebo refrakternim lymfornem
z plastovych bunék (mantle cell lymphoma, MCL); v monoterapii nebo v kombinaci s rituximabem nebo obinutuzumabem
indikovan k lé¢bé dospélych pacient s dosud nelécenou chronickou lymfocytarni leukemii (CLL); v monoterapii nebo
v kominaci s bendamustinem a rituximabem (BR) indikovan k [é¢bé dospélych pacientd s CLL, ktefi podstoupili alespori jednu
predchozi terapii; v monoterapii indikovan k [é¢bé dospélych pacientt s Waldenstrémovou makroglobulinemii (WM), ktefi
jiz podstoupili alespon jednu predchozi terapii, nebo v prvni linii u pacientd, u nichZ neni vhodna chemoimunoterapie.
Pripravek IMBRUVICA v kombinaci s rituximabem je indikovan k 1é¢bé dospélych pacienti s WM. DAVKOVANI: Doporucend
davka pro lé¢bu MCL je 560 mg denné. Doporuc¢end davka k [é¢bé CLL a WM, bud'v monoterapii nebo v kombinaci, je 420 mg
jednou denné. Lé¢ba ma pokracovat az do progrese onemocnéni nebo dokud neprestane byt pacientem tolerovana.
V kombinaci s anti-CD20 terapii se doporucuje podat prfipravek IMBRUVICA pred anti-CD20 terapii, pokud se podavaji ve
stejny den. BliZe: viz Uplnd informace o pfipravku (SPC). UPRAVY DAVKOVANI: Davku je nutné omezit na 280 mg 1x denné
v pfipadé, Ze je pripravek uzivan spole¢né se stfedné silnymi inhibitory CYP3A4 (napf. erytromycin, amprenavir, aprepitant,
atazanavir, ciprofloxacin, krizotinib, diltiazem, flukonazol, fosamprenavir, imatinib, verapamil, amiodaron, dronedaron).
Davku pfipravku je nutné omezit na 140 mg 1x denné nebo vysadit az na 7 dni v pfipadé, Ze je uzivan spole¢né se silnymi
inhibitory CYP3A4 (napf. ketokonazol, indinavir, nelfinavir, ritonavir, sakvinavir, klaritromycin, telitromycin, itrakonazol,
nefazodon, kobicistat, vorikonazol a posakonazol). Nesmi se uZivat s grapefruitovou $tavou nebo plody pomerancovniku
horkého (inhibice CYP3A4). Lé¢bu je tieba prerusit pfi kazdém novém vyskytu nebo zhorseni nehematologické toxicity na
stupen = 3, neutropenie s infekci nebo horec¢kou na stupen 3 nebo vy3si nebo hematologickych toxicit stupné 4. Jakmile
projevy toxicity ustoupi na 1. stuperi nebo k vychozimu stavu (uzdraveni), mGze byt |é¢ba pripravkem obnovena v pocate¢ni
davce. Blize: viz Gplnd informace o pfipravku (SPC). ZVLASTNi POPULACE: Porucha funkce ledvin: Pacient(im s téZkou
poruchou funkce ledvin (clearance kreatininu niZsi nez 30 ml/min) Ize podavat pfipravek pouze tehdy, pokud pfinos lécby
prevysi jeji rizika, a u pacienta jsou peclivé sledovany zndmky toxicity. Porucha funkce jater: U pacientl s lehkou poruchou
funkce jater (Child-Pugh A) je doporucena davka 280 mg denné. U pacientd se stfedné tézkou poruchou funkce jater (Child-
Pugh B) je doporucend davka 140 mg denné. Podavani pripravku pacienttm s téZkou poruchou funkce jater (Child-Pugh C)
se nedoporucuje. ZVLASTNI UPOZORNENI:* Piihody souvisejici s krvacenim: U pacient(i lécenych pfipravkem IMBRUVICA
byly hlaseny krvacivé prihody s trombocytopenii i bez trombocytopenie. Mezi tyto pfihody patii drobné krvécivé prihody,
jako jsou kontuze, epistaxe a petechie; a velké krvacivé prihody, nékteré fatélni, véetné gastrointestinalniho krvaceni,
intrakranialniho krvaceni a hematurie. Warfarin a dal$i antagonisté vitaminu K se nemaji podavat soucasné s piipravkem
IMBRUVICA. Soubézné uzivani pfipravku IMBRUVICA spolu s antikoagulancii nebo s lé¢ivymi piipravky, které inhibuji funkci
tromobocytl (antiagregancia), zvysuje riziko zavazného krvaceni. Sledujte znamky a priznaky krvaceni. Je tfeba vyhnout se
nékterym doplikam stravy, jako jsou rybi olej a pfipravky obsahujici vitamin E. Podavani pfipravku IMBRUVICA je tfeba
prerusit na dobu alespon 3-7 dn pred operaci a po operaci v zavislosti na druhu chirurgického zékroku a riziku krvaceni.
Leukostéza: U pacientl lécenych pfipravkem IMBRUVICA byly hlaseny pripady leukostédzy. Vysoky pocet cirkulujicich lymfocyt(
(> 400 000/pl) mize vést ke zvyseni rizika. Zvazte docasné preruseni |éCby pripravkem. Pacienty je tfeba peclivé sledovat.
Zajistéte podpurnou péci, véetné hydratace a/nebo cytoredukce, pokud je indikovana. Ruptura sleziny: Po vysazeni lé¢by
pripravkem IMBRUVICA byly hlaSeny pfipady ruptury sleziny. Pfi preruseni nebo ukonceni lé¢by pripravkem IMBRUVICA je
nutno peclivé sledovat stav onemocnéni a velikost sleziny (napf. klinickym vy$etfenim, ultrazvukem). Pacienti, u kterych se
vyvinou bolesti v levé horni ¢asti bricha nebo v ramenu, musi byt vysetieni, pfic¢emz je nutno uvaZovat o diagndze ruptury
sleziny. Infekce: U pacientd ma byt sledovan vyskyt horecky, neutropenie a infekce, a dle indikace ma byt zahdjena
odpovidajici protiinfekéni terapie. U pacientd se zvysenym rizikem oportunnich infekci zvazte profylaxi podle standardd
péce. Lékafi by méli uvazovat o progresivni multifokalni leukoencefalopatii (PML) pfi diferencidlni diagndze u pacientd
s novymi nebo zhor3ujicimi se neurologickymi, kognitivnimi nebo behavioralnimi zndmkami nebo pfiznaky. Cytopenie:
U pacient( lé¢enych pripravkem byly hlaseny cytopenie stupné 3 nebo 4 vzniklé pfi lé¢bé (neutropenie, trombocytopenie
a anemie). 1x mési¢né kontrolujte krevni obraz. Srde¢ni arytmie: U pacientl lé¢enych pripravkem byly hldseny pripady
fibrilace sini, flutteru sini, a to zejména u pacientd s kardidlnimi rizikovymi faktory, hypertenzi, akutni infekei a fibrilaci sini
v anamnéze. Byly hlaseny také pripady ventrikularni tachyarytmie a srde¢niho selhani. Pacienty je tfeba pravidelné klinicky
sledovat kvili pfitomnosti zndmek srde¢ni arytmie a srde¢niho selhdni. U pacientd s fibrilaci sini v anamnéze,ktefi vyzaduji
antikoagulaéni lé¢bu, je nutné zvazit mozZnost alternativni 1é¢by k pripravku IMBRUVICA. U pacientd, u nichz doslo k rozvoji
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fibrilace sini na zakladé lé¢by piipravkem IMBRUVICA, je tieba provést peclivé zhodnoceni rizika tromboembolického
onemocnéni. U pacientd s vysokym rizikem, a u nichZ neni moZné pouZit alternativni lé¢bu, je nutné zvazit prisné
kontrolovanou lé¢bu antikoagulancii. V pripadé ventrikularni tachyarytmie musi byt podavani pripravku IMBRUVICA doc¢asné
preru$eno a pfed moznym novym zahajenim terapie musi byt provedeno dtkladné zhodnoceni poméru rizik a pfinost. Cévni
mozkové prihody: U pacientd lé¢enych pripravkem IMBRUVICA byly hldseny pripady cévnich mozkovych pfihod,
tranzitornich ischemickych atak a ischemickych cévnich mozkovych pfihod véetné fatalnich pfipadt, a to soubézné s fibrilaci
sini a/nebo hypertenzi nebo bez nich. To poukazuje na nutnost pravidelného monitorovani pacientd. Blize: viz Uplna
informace o pfipravku (SPC). Syndrom nadorového rozpadu: V souvislosti s lé¢bou pfipravkem IMBRUVICA byl hlasen
syndrom nadorového rozpadu. Riziko vzniku syndromu nadorového rozpadu se vyskytuje u pacientd, ktefi maji velkou masu
nadoru pred lé¢bou. Pacienty je tfeba peclivé sledovat a pfijmout nélezitd preventivni opatieni. Nemelanomovy karcinom
kaze: U pacientt lé¢enych pripravkem IMBRUVICA byly ¢astéji hldseny nemelanomové karcinomy kiZe ve srovnani's pacienty
|é¢enymi srovnavacim pfipravkem ve sdruzenych, randomizovanych, srovnavacich klinickych studiich faze 3. U pacientd je
tfeba sledovat vyskyt nemelanomového karcinomu kize. Intersticidlni plicni onemocnéni (ILD): U pacientl lé¢enych
pripravkem IMBRUVICA byly hlaseny pfipady ILD. U pacientl je tfeba sledovat rozvoj plicnich pfiznakd svéd¢icich o ILD.
Pokud se priznaky rozvinou, je tieba prerusit Ié¢bu pripravkem IMBRUVICA a odpovidajicim zpGsobem lécit ILD. Virova
reaktivace: U pacientl lé¢enych pripravkem IMBRUVICA byly hlaseny pfipady reaktivace hepatitidy B. Stav viru hepatitidy B
(HBV) musi byt zjistén pred zahajenim terapie pfipravkem IMBRUVICA. U pacientl s pozitivnim vysledkem testd na infekci
HBV je doporucena konzultace s |ékafem se zkusenostmi s [é¢bou HBV. Jestlize ma pacient pozitivni serologii hepatitidy B,
musi byt pred zahajenim Ié¢by pripravkem IMBRUVICA konzultovan hepatolog a pacient musi byt sledovan a lé¢en v souladu
s mistnimi lé¢ebnymi postupy pro prevenci reaktivace hepatitidy B. Hypertenze: U pacientt lé¢enych pfipravkem IMBRUVICA
pravidelné sledujte krevni tlak a v prabéhu Ié¢by pripravkem IMBRUVICA podle potieby zahajte antihypertenzni Ié¢bu nebo
ji upravte. Hemofagocytarni lymfohistiocytéza (HLH): U pacientl lé¢enych pfipravkem IMBRUVICA byly hlddeny pripady
HLH (v¢etné fatdlnich), tj. patologické imunitni aktivace, vyznadujici se klinickymi znamkami extrémniho systémového
zanétu, horeckou, hepatosplenomegalii, hypertriglyceridemii, vysok{/mi hladinami feritinu v séru a cytopeniemi. Pacienty je
nutné o pfiznacich HLH informovat a v pfipadé ¢asnych projevd patolog|cke imunitni aktivace je tfeba je ihned vysetfit
a zvazit diagnézu HLH. LEKOVE INTERAKCE: je tfeba vyhnout se sou¢asnému uzivani pfipravku IMBRUVICA se silnymi
inhibitory CYP3A4 a silnymi nebo stredné silnymiinduktory CYP3A4. Soucasné podanilze zvazit pouze v piipadé, Ze prospéch
z lé¢by zcela prevazi mozna rizika. V pripadé, Ze je nezbytné pouzit stfedné silny nebo silny inhibitor CYP3A4, je nutné
u pacientl peclivé sledovat pfiznaky toxicity pfipravku IMBRUVICA. Jestlize je nutné pouZit induktor CYP3A4, je treba
u pacientt peclivé sledovat pfiznaky nedostate¢né Gcinnosti. Pro zamezeni potencidlnim interakcim v Gl traktu je tfeba
uZivat substraty P-gp s zkym terapeutickym rozmezim, jako napfiklad digoxin, nejméné 6 hodin pred podanim nebo 6 hodin
po podani pripravku IMBRUVICA. KONTRAINDIKACE: Hypersenzitivita na lé¢ivou latku nebo na kteroukoli pomocnou latku.
Pouzit pripravkil s obsahem tfezalky teckované (Hypericum perforatum). FERTILITA, TEHOTENSTVI, KOJENI: Zeny ve
fertilnim véku musi béhem léc¢by pripravkem IMBRUVICA pouzivat vysoce U¢innou metodu antikoncepce. Pripravek
IMBRUVICA se nemd pouzivat béhem téhotenstvi. Kojeni ma byt béhem lécby pfipravkem IMBRUVICA preruseno.
NEZADOUCI UCINKY:* Nejcastéji se vyskytujici nezadouci Gcinky (2 20 %) byly prijem, neutropenie, muskuloskeletalni
bolest, vyradzka, krvaceni (napf. tvorba modfin), trombocytopenie, nauzea, pyrexie, artralgie a infekce hornich cest
dychacich. Nejcastéjsi nezadouci Ucinky stupné 3/4 (2 5 %) byly neutropenie, lymfocytdza, trombocytopenie, pneumonie
a hypertenze. Blize: viz Uplna informace o pr|prav|<u (SPC). PREDAVKOVANI: Neexistuje 7adné specifické antidotum.
Pacienty, ktefi uziji vétsi mnozstvi pfipravku, neZ je doporu¢end davka, je tfeba peclivé sledovat a poskytovat jim vhodnou
podptrnou lé¢bu. BALENI: Natrhu nemusi byt viechny velikosti baleni. Existuji nasledujici balent: Krabi¢ka s jednou lahvi¢kou
obsahujici bud 90 nebo 120 tvrdych tobolek. Krabi¢ka s 2 pouzdry (28 potahovanych tablet). Krabi¢ka s 3 pouzdry (30
potahovanych tablet). SKLADOVANI: Tento lécivy pripravek nevyzaduje 7adné zvlastni podminky uchovavani. DRZITEL
ROZHODNUTI O REGISTRACI: Janssen-Cilag International N.V., Turnhoutseweg 30, B-2340 Beerse, Belgie. REGISTRACNi
CiSLA: EU/1/14/945/001, EU/1/14/945/002, EU/1/14/945/007, EU/1/14/945/008, EU/1/14/945/009, EU/1/14/945/010,
EU/1/14/945/011, EU/1/14/945/005, EU/1/14/945/012, EU/1/14/945/006. DATUM POSLEDNIi REVIZE TEXTU:* 28/08/2020.
VYDEJ A UHRADA LECIVEHO PRIPRAVKU: Lé¢ivy piipravek je vazan na lékafsky predpis a hrazen z vefejného zdravotniho
pojisténi. Podrobné informace najdete v Souhrnu Udaju o pfipravku, v pisemné informaci pro uzivatele nebo na adrese:
JANSSEN-CILAG s.r.0., Walterovo ndmésti 329/1, 158 00 Praha 5 - Jinonice, Ceskd republika. *Prosim, viimnéte si zmény ve
zkracené informaci o pfipravku.
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Pokrok v Iécbé pacienti Lécba pacientil s onemocnénim

s myelofibrézou (M F)I polycytemia vera (PV)I

© JAKAVY © JAKAVY
ruxolitinio ruxolitinio

POKROKYV LECBE POKROKYV LECBE
MYELOFIBROZY PRAVE POLYCYTEMIE

Pripravek Jakavi® Pripravek Jakavi®
je v soucasné dobé je urcen k lécbé pacientt
jedinou schvalenou s PV rezistentnich
farmakologickou lécbou nebo netolerujicich
pacientd s MF'?° hydroxyureu'

Literatura: 1. Souhrn Udajli o pripravku JAKAVI, datum posledni revize 11.6.2020,
2. http://www.ema.europa.eu, 3. http://www.sukl.cz

ZKRACENA INFORMACE

Jakavi 5 mg tablety  Jakavi 15 mg tablety = Jakavi 20 mg tablety

Slozeni: Léciva latka: ruxolitinibum 5 mg, 15 mg nebo 20 mg. Indikace: Lécba dospélych pacientd se splenomegalii nebo s priznaky pridruzenymi k primarni myelofioréze (chronické idiopatické myelofibréze), postpolycytemické myelofioréze nebo myelofioréze po
esencidlni trombocytemii. LéCba dospélych pacientli s pravou polycytémii, ktefi jsou rezistentni nebo intolerantni k hydroxyurei. Davkovani: Doporuc¢end pocatecni davka u myelofibrézy je 15 mg dvakrat denné u pacientli s poctem trombocytd 100x10%1 az 200x10%I
a 20 mg dvakréat denné u pacientll s poctem trombocytl >200x10%1. Doporudena pocatecni davka pripravku Jakavi u pravé polycytémie je 10 mg podavanych peroraing dvakrat denné. U pacient(l s po&tem trombocytl 50 az <100x10%I neni dostatek tdajd pro
stanoveni pfesné Uvodni davky. U t&chto pacientl je maximalni doporucena Uvodni davka 5 mg dvakrat denné a jeji daldi titrace ma byt provadéna velmi opatrné. U pacientd s mirnou nebo stfedné zavaznou poruchou funkce ledvin neni nutna specificka Uprava davky.
U pacient( s t&Zkou poruchou funkce ledvin méa byt doporuéena pocatecni davka stanovena podle pod&tu trombocytd redukovana o piiblizné 50 %. U pacient( s poruchou funkce jater ma byt doporugena pocatecni davka, stanovend podle poctu trombocytd a podavana
dvakrat denng, snizena o pfiblizné 50 %. Kontraindikace: Hypersenzitivita na léGivou latku, nebo na kteroukoli pomocnou latku pripravku. Téhotenstvi a kojeni. Zvlastni upozornéni/opatieni: Lécba mize zplisobit hematologické nezadouci Uginky léku, vEetné trom-
bocytopenie, anemie a neutropenie. Pfed zahajenim Iécby musi byt vySetfen kompletni krevni obraz véetné diferencialnino rozpoétu leukocytl. Lécba ma byt prerudena u pacientd, u kterych dojde k poklesu po&tu trombocytd na méné nez 50x10%1 nebo absolutniho
poctu neutrofilli na méné nez 0,5x10%I. U véech pacientll ma byt zhodnoceno riziko vzniku zéavazné bakterialni, mykobakterialni, mykotické, virové a jiné oportunni infekce, léba nema byt zahajovana, dokud neni zavazna probihajici infekce zvladnuta. V pfipadé vyskytu
Gasnych priznak( infekce herpes zoster se doporuéuje co mozna nejvéasngjsi vyhledani moznosti IéEby v pripadé infekce. Pred zahajenim lécby by mélo byt u pacientd provedeno vySetieni na aktivni a neaktivni (,latentni®) tuberkuldzu podle mistnich doporu¢eni. Pokud
je podezfeni na progresivni multifokalni leukoencefalopatii, musi byt ukon¢eno dalsi podavani, dokud neni PML vylou€ena.Pacienti se vzacnymi dedicnymi problémy s intoleranci galaktdzy, vrozenym deficitem laktazy nebo malabsorpci glukdzy a galaktdzy by neméli
Jakavi uzivat. Je doporuceno pravidelné sledovani hladiny lipid(i v séru a pfipadna lé¢ba dyslipidémie. Interakce: PFi spole¢ném uZiti se silnymi inhibitory CYP3A4 (napt. boceprevir, Klarithromycin, indinavir, itrakonazol, ketokonazol, lopinavir/ritonavir, mibefradil, nefa-
zodon, nelfinavir, posakonazol, sachinavir, telaprevir, telithromycin, vorikonazol) ma byt jednotliva dévka pfipravku Jakavi, podavana dvakrat dennég, snizena pfiblizné o 50 %. Pfi spole€ném uziti s dudlnimi inhibitory CYP2C9 a CYP3A4 (napf. flukonazol) ma byt zvazeno
50 % snizeni davky. Pri spole¢ném uZiti s induktory CYP3A4 (napf. avasimib, karbamazepin, fenobarbital, fenytoin, rifabutin, rifampin (rifampicin), tfezalka teCkovana (Hypericum perforatum) maji byt pacienti peclivé sledovani a davka titrovana s ohledem na bezpecnost
a ucinnost. Vliv na fizeni vozidel a obsluhu stroji: Pokud pacient po uZiti pfipravku Jakavi pozoruje zévraté, ma se vyhnout fizeni a obsluze strojl. Nezadouci Géinky: *Velmi casté: infekce mocovych cest, herpes zoster, pneumonie, anemie, trombocytopenie,
neutropenie, krvaceni (véechny pripady krvaceni zahrnujici intrakranialni a gastrointestinalni krvaceni, podiitiny a jiné typy krvaceni), nardst t&lesné hmotnosti, hypercholesterolémie, hypertriacylglycerolemie, zvy$ena hladina lipazy, zacpa, zavrat, bolest hlavy, zvysena
hladina ALT, zvy&ena hladina AST, hypertenze. Casté: sepse, flatulence.* Dal$i nezadouci Udinky - viz Uplnd informace o pijpravku. Podminky uchovavani: Neuchovavejte pfi teploté nad 30°C. Dostupné Iékové formy/velikosti baleni: 56 tablet. Poznamka:
Drive neZ lék predepiSete, prectéte si peclive Uplnou informaci o pripravku. Reg. €islo: Jakavi 5 mg — EU/1/12/773/005, Jakavi 15 mg — EU/1/12/773/008, Jakavi 20 mg — EU/1/12/773/011. Datum registrace: 23.08.2012. Datum posledni revize textu SPC:
11.06.2020. Drzitel rozhodnuti o registraci: Novartis Europharm Limited, Vista Building, Eim Park, Merrion Road, Dublin 4, Irsko. VWdej pripravku je vdzan na lékarsky predpis, thrada pripravku dosud nebyla stanovena.*VSimnéte si prosim zmény (zmén) v infor-
macich o lé¢ivém pripravku.
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Protoze
chci umoznit svému imunitnimu systému
bojovat s DLBCL.

TERAPEUTICKE INDIKACE

®
KYMRIAH® (tisagenlecteucel je indikovén k 6¢bé dospélych pacienti s relabujicim nebo refrakternim difuznim velkobunécnym B-lymfomem (DLBCL) po dvou nebo vice liniich systémove terapie. O KYM R | ﬂ I_I

KYMRIAH® (tisagenlecleucel) je indikovan k L&Cbé pediatrickych a mladych dospélych pacientdi do 25 let véetng s B lymfocytarni akutni lymfoblastickou leukemii (ALL), X oi .
ktera je refrakterni, v relapsu po transplantaci nebo ve druhém nebo pozdéjsim relapsu. (t|sagen|ec|euce|) o

Zkracend informace ~ Kymriah 1,2 x 10¢ - 6 x 10° bunék infuzni disperze
W Tento (6w pripravek podléhd dalsimu sledovani. To umoini rychlé ziskani nowych informact o bezpenosti. Zadame zdravotnické pracovniky, aby hldsili jakakoli podezrent na nezadouct tcinky. Podrobnosti o hléSeni nezadoucich cinkdi viz SPC bod 4.8.

SloZeni: [écivd Litka: Bunétna disperze tisagenlekleucel autolognich T-lymfocytd geneticky modifikovanych k expresi anti-CD19 chimérického antigenniho receptoru (Zivotaschopnych CAR pozitivnich T-lymfocytd). Indikace: Pripravek Kymriah je indikovén k (6Eb pediatrickych a mladjch dospélych pacientd do 25 let véetné s B lymfocytéri akutni lymfoblastickou leukemif (ALL), kterd je
refrakterni, v relapsu po transplantaci nebo ve druhém nebo pozdgjsim relapsu a k lécbé dospélych pacientd s relabujicim nebo refrakternim difuznim velkobungtnjm B-lymfomem (DLBCL) po dvou nebo vice liniich systémové terapie. Dévkovani: Piipravek Kymriah musi byt podavén ve zdravotnickém zafizeni s opravnénim k této Léche. Létba mé byt zahdjena pod vedenim a dohledem zdra-
votnického pracovnika, ktery mé zkusenosti s (écbou hematologickych malignit a je vySkolen pro podani pripravku Kymriah a péci o pacienty (écené timto pripravkem. Pred poddnim infuze musi byt pro pacienta k dispozici tocilizumab pro pouZiti v pfipadé syndromu z uvolnéni cytokind a vybaveni pro (écbu naléhavjch situaci. Zdravotnické zafizeni musi mit v rozmezi 8 hodin pristup k dalim
davkam tocilizumabu. Pripravek Kymriah je ucen pouze pro autologni pouditi. Divkovani u pediatrickyich a mladych dospéljch pacientd s B lymfocytdmi ALL: Pacienti s télesnou hmotnosti 50 kg a méng: 0,2 a2 5 x 10 Zivotaschopnjch CAR pozitivnich T lymfocytd/kilogram télesné hmotnosti. Pacienti s télesnou hmotnosti nad 50 kg: 0.1 a7 2.5 x 10° Zivotaschopnych CAR pozitivnich T lymfocytd (neni
zaloZeno na télesné hmotnosti). Davkavini u dospéljch pacientii s DLBCL: 0,6 a7 6 x 10° Zivataschopnych CAR pozitivich T lymfocytd (neni zalozeno na télesné hmotnosti). Pro minimalizaci potencidlni akutni reakce na infuzi se doporucuje. aby byli pacienti premedikovéni paracetamolem a difenhydraminem nebo jinym H1 antihistaminikem piiblizn 30 a7 60 minut pred podanim infuze pfipravku
Kymriah. Kortikosteroidy se nemajf nikdy uzivat s wjimkou Zivot ohroZujiciho stavu. Kontraindikace: Hypersenzitivita na écivou Létku nebo na kteroukoli pomocnou Létku. Musi byt zvézeny kontraindikace lymfodeplecni chemoterapie. ZvléStni upozorn&ni/opatieni: Aby se zlepsila sledovatelnost, ma byt uchovavén nézev pripravku, islo Sarze a jméno pacienta po dobu 30 let. Infuze priprav-
ku Kymriah mé bjt pozdrzena, pokud ma pacient jakjkoliv z ndsledujicich stavi: nevyiesené zévazné nezédouct cinky (zejména plicni reakce, srdecni reakce nebo hypotenzi) z predchozich chemoterapif, aktivni nekontrolovand infekce, akutni reakce $tépu proti hostiteli, vjznamné klinické zhorseni nddorové zétéZe leukemie nebo rychld progrese lymfomu po lymfodeplecni chemoterapii. Paci-
enti Léceni pripravkem Kymriah nemaji darovat krev ani poskytovat svoje orgdny, tkang nebo bufky. Po podani infuze pripravku Kymriah byl Gasto pozorovan syndrom z uvolnéni cytokin, véetné fatdlnich nebo Zivot ohroZujicich stavil. Ve vétsing piipadii doslo k rozvoji syndromu z uvolngni cytokind mezi 1. a7 10. dnem (median doby néstupu 3 dny) po podani infuze piipravku Kymriah. Medién
doby do vyreseni syndromu z uvolnéni cytokind byl 8 dnd. Pfi podavani pripravku Kymriah se €asto wyskytujf neurologické nezadouci Ucinky, zejména encefalopatie, stav zmatenosti nebo delirium. VEtSina neurologickych nezadoucich Ucinki se objevila béhem 8 tydnd po podani infuze pripravku Kymriah a byly prechodné. Pacienti s aktivni nekontrolovanou infekci nemajf zahajovat Lécbu priprav-
kem Kymriah, dokud neni infekce zcela vyfesena. Po podani infuze pripravku Kymriah se u pacientd tasto vyskytly zvainé infekce, véetné Zivot ohrozujicich nebo fatalnich infekci. Pacienti maji byt sledovani pro zndmky a priznaky infekce. Po podani infuze pripravku Kymriah byla u pacientd ¢asto pozorovana febrilni neutropenie, kterd miize probihat soubézng se syndromem z uvolnént cytoki-
ni. Cytopenie se mize projevovat po dobu nékolika tydnd ndsledujicich po lymfodeplecni chemoterapii a podani infuze pripravku Kymriah. U pacientd (écenych pripravkem Kymriah se mohou vyvinout sekunddri malignity nebo recidiva jejich rakoviny. Kvili sekunddrnim malignitdm maji byt celozivotné sledovéni. Hypogamaglobulinemie a agamaglobulinemie se mohou vyskytnout u pacientd
po podani infuze pripravku Kymriah. Po (6Ebé pripravkem Kymriah je tfeba monitorovat hladiny imunoglobulind. PrileZitostné byl pozorovan TLS, ktery miize byt zavazny. Pro minimalizaci rizika TLS maji pacienti se zvjSenou hladinou kyseliny mocové nebo s vysokou nadorovou zatéZi pred podanim pripravku Kymriah dostat alopurinol nebo alterativai profylaxi. Nedoporutuje se. aby byl pacien-
tlim podan pripravek Kymriah béhem 4 mésict od alogenni transplantace kmenovjch bunék. Leukaferézni material od pacientd pozitivné testovanych na HBV, HCV a HIV nebude akceptovan pro wrobu pripravku Kymriah. Pripravek Kymriah se nedoporucuje, pokud md pacient relabujici CD19-negativi leukemii po pfedchozi anti-CD19 terapii. Tento (écivy pripravek obsahuje pomocné Latky
dextran a dimethylsulforid (DMSO). Kazdd z téchto pomocnych Latek mdze po parenterdlnim podni zplsobit anafylaktickou reakei po parenterdlnim podani. Pacienti, kterym nikdy dfive nebyl podan dextran a DMSO, maji byt peclivé sledovani béhem prvnich minut infuze. Interakce: Vakcinace vakcinami se nedoporutuje alespori 6 tydnd pred zacatkem lymfodeplecni chemoterapie, béhem
1échy pripravkem Kymriah a do zataveni imunity po &Cbé pripravkem Kymriah. Téhotenstvi a kojeni: Pred zahdjenim (écby pripravkem Kymriah je nutné Zendm ve fertilnim véku provést téhatensky test. Poddvani pfipravku Kymriah se v téhotenstvi a u Zen ve fertilnim véku, které nepouZivaji antikoncepei, nedoporucuje. Téhotenstvi po ukoncent &by pfipravkem Kymriah mé byt diskutovéno s
osetfujicim Lékarem. Vliv na fizeni vozidel a obsluhu stroji: Pripravek Kymriah ma wrazny iiv na schopost idit a obsluhovat stroje. Vzhledem k moznému rozvaji neurologickych nezadoucich Gcinki, véetné zménéného dusevniho stavu nebo epileptickych zachvatd, jsou pacienti, kteff dostavaji pfipravek Kymriah, vystaveni riziku zménéného nebo snizeného védomi nebo ztraty koordinace
béhem 8 tydnd po podani infuze. Nezadouci déinky: Velmi tasté: infekce - nezndmého plivodu, virové infekce, bakteridlni infekce, mykotické infekce, anemie, krvaceni, febrilni neutropenie, neutropenie, trombocytopenie, syndrom z uvolnéni cytokin, hypogamaglobulinemie, snizend chut k jidlu, hypokalemie, hypofosfatemie, hypomagnezemie, hypokalcemie, anxieta, delirium, poruchy
spanku, bolest hlavy, encefalopatie, arytmie. hypotenze, hypertenze, kaSel. dyspnoe. hypoxie, prijem. nauzea, zvraceni, zcpa, bolest bficha, vyrézka, artralgie, akutni selhdni Ledvin, pyrexie, dnava, ofok, bolest, zimnice, sniZeny pocet lymfocytd, snizeny potet leukocytd, snizend hladina hemoglobinu, snizeny pocet neutrofild, snizeny pocet trombocytl, zvjSend hladina aspartataminotransferdzy.
Casté: hemofagocytujici lymfohistiocytdza, Leukapenie, pancytopenie, koagulopatie, lymfopenie, reakce na infuzi, reakce Stépu proti hostiteli, hypoalbuminemie, hyperglykemie, hyponatremie, hyperurikemie, zadrZovani tekutin, hyperkalcemie, syndrom nadorového rozpadu, hyperkalemie, hyperfosfatemie, hypernatremie, hypermagnezemie, zévraté, periferni neuropatie, tfes, motorickd dysfunk-
ce, epileptické zachvaty, poruchy feci, neuralgie, ataxie, zrakové postiZen, srdecni selhdni, srdecni zastava, trombdza, syndrom kapilérniho dniku, orofarynged(ni bolest, plicni edém, krvdceni z nosu, pleurd(ni vypotek, tachypnoe, syndrom akutni dechové tisng, stomatitida, bfisni distenze, sucho v dstech, ascites, hyperbilirubinemie, pruritus, erytém, hyperhidrdza, noéni pocent, bolest zad,
myalgie, muskuloskeletdlni bolest, pfiznaky podobné chfipce, asténie, syndrom multiorgénové dysfunkce, zvSend hladina alaninaminotransferazy, zvjené hodnoty bilirubinu, snizend télesnd hmotnost, zwySend hladina sérového feritinu, zvjSend hladina fibrinogenu v krvi, zvySené hodnoty mezindrodniho normalizovaného poméru, zvjSend hladina D-dimerd, prodlouzeny aktivovany parcidlni
tromboplastinowy as, 2wSend alkalicka fosfatdza v krvi, prodlouzeny protrombinovy Cas. Jalsi nezddoucr cinky - viz plnd informace o piipravku. Podminky uchovévani: Pipravek uchovdvejte a piepravujte pii teploté nizsi nez 120 °C. napf. v nddobé pro kryogenni uchovvéni (Dewarové nadobé) v plynné fézi kapalného dusiku. Uchovévejte v pivodnim ochranném obalu (Tyvek) obsahujicim
kazetu chranici infuzni vak. Dostupné Lékové formy/velikosti baleni: 1.2 x 10° - 6 x 10° bunék infuzni disperze (1 nebo vice infuznich vaki (10 - 50 m)). Pozndmka: Dfive ne7 Lék predepiSete, prectéte si peclivé Uplnou informaci o pripravku. Reg. Eislo: EU/1/18/1297/001. Datum registrace: 73.8.2018. Datum posledni revize textu SPC: 3.3.2020. DrZitel rozhodnuti o registraci:
Novartis Europharm Limited, Vista Building, Etm Park, Merrion Road, Dublin 4, Irsko. V§idef pripravku je vézan na (Ekafsky pledpis. ihrada piipravku dosud nebyla stanovena.

REFERENCE: 1. Kymriah 1,2 x 10° - 6 x 10° bunék infuzni disperze. Souhm Udajd o lécivém pripravku. Datum posledni revize textu: 3.3. 2020.

U) NOVARTIS | Reimagining Medicine Novartis s.r. 0., Gemini, budova B, Na Pankraci 1724/129, 140 00 Praha 4, tel.: 225 775 111, info.cz@novartis.com, www.novartis.cz CZ2101141613-01/2021



Prisel Cas na zmenu v 1. linii [éCby
pacientu s folikularnim lymfomem

GAZYVARO JE VAM K DISPOZICI.

GALLIUM 4leta analyza' | pacienti ve stfednim a vysokém riziku dle FLIPI

53%

Snizeni rizika Snizeni rizika Akceptovatelna

dalsi linie 1é¢by casné progrese bezpeé&nost 1é&by :
\w(G chemo vs \W(/R-chemo1 \W(G chemo vs \Wr/R-chemd i i GAZYVA RO

kombinaci \\‘.](/G-chemo1

G, obinutuzumab; R, rituximab; chemo - chemoterapie CHOP, CVP nebo bendamustin; POD24, progrese onemocnéni v pribéhu 24 mésic(; *95% Cl: 25.0-61.1%, p=0.0003; 195% CI: 8-12% (G-chemo); 195% Cl: 14-20% (R-chemo).

GAZYVARO® - Zakladni informace o pripravku

Ucinna latka: obinutuzumab. DrzZitel rozhodnuti o registraci: Roche Registration GmbH, Emil-Barell-Strasse 1, 79639 Grenzach-Wyhlen, Némecko. Registracni Cislo: EU/1/14/937/001. Indikace: Pripravek GAZYVARO je v kombinaci s chlorambucilem indikovan k Iéché dospélych pacient s drive
nelécenou chronickou lymfocytarni leukémif (CLL) a s komorbiditami, v déisledku kterych nemohou podstoupit [é¢bu na bazi fludarabinu v piné davce. Pripravek Gazyvaro v kombinaci s chemoterapif nasledovanou udrzovaci lécbou pFipravkem Gazyvaro u pacientd, kteff dosahli odpoveédi, je indikovan k 1é¢bé
pacientl s dosud nelécenym pokrocilym folikulérnim lymfomem (FL). PFipravek GAZYVARO v kombinaci s bendamustinem nasledovany udrZovaci [écbou pifipravkem GAZYVARO je indikovan k 1é¢bé pacientt s FL, kteri neodpovédéli na [écbu nebo u kterych doslo k progresi onemocnéni v priibéhu Iécby nebo
do 6 mésicli po Iécbé rituximabem nebo rezimem obsahujicim rituximab. Davkovani a zptisob podani: U pacientl s velkou nadorovou masou a/nebo s vysokym poctem cirkulujicich lymfocytd a/nebo poruchou funkce ledvin je tieba zvézit riziko TLS a ma byt podéna profylaxe. Premedikace kortikosteroidy
je doporucovéna u pacient(i s FL a povinna u pacient( s CLL v prvnim cyklu. Je tfeba po dobu 12 hodin pfed podanim a v pribéhu kazdé infuze pfipravku Gazyvaro a po dobu prvni hodiny po jejim podani nepodavat antihypertenzni 1écbu. Blize viz. platny Souhm informaci o pfipravku. Kontraindikace:
Hypersenzitivita na IéCivou latku nebo na kteroukoli pomocnou latku. Vyznamné interakce: Nebyly provedeny Zédné formalni studie lékovych interakcf, i kdyz omezené podstudie [ékovych interakei byly provedeny u pfipravku GAZYVARO s bendamustinem, CHOP (cyklofosfamid, doxorubicin, vinkristin,
prednison), FC (fludarabin, cyklofosfamid) a chlorambucilem. Riziko vzniku interakci s jinymi soucasné uzivanymi lécivy nelze vyloucit. Hlavni klinicky vyznamne nezadouci ucinky: Infekce hornich cest dychacich, sinusitida, infekce herpes simplex, infekce mocovych cest, nasofaryngitida, splnocelularnl
karcinom kuze, bazocelularni karcinom, neutropenie, febrilni neutropenie, trombocytopenie, anemie, syndrom nadorového rozpadu, hyperurikemie, deprese, o¢ni hyperemie, fibrilace sini, srdecni selhani, hypertenze, priijem, zacpa, alopecie, pruritus, nocni poceni, ekzém, artralgle bolest koncetiny, dysurie,
mocova |nkont|nence pyrexie, astenie, (nava, reakce souvisejici s infuzi. Upozorneni: U pacientl Iecenych pipravkem Gazyvaro byly hiaSeny hypersenzitivni reakce s okamzitym nastupem (napf. anafylaxe) a se zpozdénym nastupem (napr. sérova nemoc). Piznaky hypersen2|t|V|ty se mohou vyskytnout
po priedchozi expozici a velmi vzacné pfi prvni infuzi. Pokud je podezfen na hypersenzitivni reakci v pribéhu infuze nebo po ni, musi byt infuze zastavena a 1é¢ba trvale ukonCena. Reakce souvisejici s infuzi (IRR) jsou neJcasteJl pozorovany prevazné v pribéhu prvni infuze a podani prlpravku GAZYVARO
je treba peclivé sledovat. Pacientlim nesmi byt podana dalsf infuze pfipravku, pokud se u nich objevi: akutnf Zivot ohrozujici respiracni pfiznaky, IRR stupné 4 (tj. Zivot ohroZujici) nebo druhy vyskyt ITT stupné 3. U pacientd IéCenych piipravkem GAZYVARO byla hldsena anafylaxe, ktera mlze byt obtizné
odiiSitend od IRR - v pfipadé hypersenzitivity musf byt infuze zastavena a IéCba trvale ukoncena. Pacienty léené pipravkem GAZYVARO je nutno peclivé monitorovat z divodu mozného vyskytu zavaznych, nebo Zivot ohroZujicich komplikaci: neutropenie, vietné febrilni neutropenie, trobocytopenie
a akutni trombocytopenie (do 24 hodin po podani infuze), zhorseni preexistujiciho kardidlniho onemocnéni, akutni infekce, reaktivace hepatitidy B vedouci az k fulminantni hepatitidé a jaternimu selhani, progresivni multifokaini leukoencefalopatie (PML) a pifijmout naleZita opatfeni. Vakcinace lécenych
pacientli Zivymi nebo oslabenymi virovymi ofkovacimi [atkami se nedoporucuje a ma byt odloZena az do Upravy poctu B- Iymfocytu Vzhledem k mozné depleci B-lymfocytd u déti matek, které byly vystaveny piipravku Gazyvaro v pribéhu téhotenstvi, maji byt kojenci monitorovani s ohledem na depleci
B-lymfocytl a vakcinace Zivymi virovymi ockovacimi latkami ma byt odlozena az do Upravy poctu B-lymfocytl. Dostupna baleni: GAZYVARO 1 000 mg koncentrét pro infuzni roztok. Podmmky uchovévani: Uchovavejte v chladnicce (2-8 C). Chrafite pred
mrazem a pred svétlem. Datum posledni revize textu: 13. 2. 2020. Vydej IéCivého pripravku je vazan na lékafsky predpis. L&Civy pripravek je hrazen z prostiedkl vefejného zdravotniho pojisténi. Podminky Uhrady viz www.SUKL.cz. Dalsi informace o pfipravku | l|I 1
ziskéte ze Souhrnu Udajli o pripravku Gazyvaro nebo na adrese ROCHE s.r.0., Futurama Business Park Bld F, Sokolovska 685/136f, 186 00 Praha 8, Czech Republic, Tel: +420 220 282 111. Kontakt pro hlaseni nezddoucich Ucinkd: czech_republic.pa_susar@roche. [ H
com. Podrobné informace o tomto piipravku jsou uverejnény na webovych strankach Evropské Iékové agentury (EMEA) http://www.emea.europa.eu/. ﬁ

Reference: 1. Launonen A, et al. ICML 2019: Abs.342.
ROCHE s.r.0., Futurama Business Park Bld F, Sokolovska 685/136f, 186 00 Praha 8, Czech Republic, Tel.; +420 220 382 111,
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Méjte IéEbu pacientt pod kontrolou s aplikaci
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Nastroj vytvoireny na miru
potifebam pacientu a Iékaru pFi
vedeni profylaxe HEMLIBRA®

» Mobilni aplikace usnadiiuje pacientium domaci
Ié¢bu pripravkem HEMLIBRA®

» Sprava pacientu a jejich Iééebnych planu
v online rozhrani vaseho pocitace

» Integrovana kalkulacka pro vypocet optimalni
davky léku

» Reporty pacienti s prehledem aplikaci Iéku
a projevu choroby

» Sprava kontaktnich udaju oSetfujiciho lékare

» Kontakty na centra Iééby hemofilie v Ceské
republice

HEMLIBRA 30 mg/ml injekéni roztok, HEMLIBRA 150 mg/ml injekéni roztok
- Zkracena informace o pfipravku

Uéinna latka: emicizumab. Drzitel rozhodnuti o registraci: Roche Registration GmbH,
Grenzach - Wyhlen, Némecko. Registraéni ¢islo: EU/1/18/1271/001-004. Indikace: Pfipravek
Hemlibra je indikovan k rutinni profylaxi krvacivych epizod u pacientii s hemofilii A s inhib-
itorem faktoru VIl a u pacientt s tézkou hemofilii A (vrozeny deficit koagulaéniho faktoru
VIII, FVIII < 1 %) bez inhibitoru faktoru VIII. Pfipravek Hemlibra mohou pouzivat véechny
vékové kategorie. Davkovani a zplisob podani: Lé¢ba musi byt zahajena pod dohledem
|ékafe se zkusenosti s lé¢bou hemofilie a/nebo krvacivych poruch. Den pred zahajenim
|é¢by pfipravkem Hemlibra musi byt ukonéena lé¢ba (véetné rutinni profylaxe) bypasso-
vymi pfipravky. Profylaxe faktorem VIII (FVIIl) mize pokraovat béhem prvnich 7 dn lé¢by
ptipravkem Hemlibra. Doporucend déavka je 3 mg/kg jednou tydné béhem prvnich 4 tydnd
(nasycovaci davka), po kterych nasleduje udrzovaci davka bud' 1,5 mg/kg jednou tydné, nebo
3 mg/kg kazdé dva tydny, nebo 6 mg/kg kazdé ¢&tyfi tydny, vsechny davky podavané formou
subkutanni injekce. ReZim nasycovaci davky je vidy stejny bez ohledu na rezim udrzovaci
davky. Pfi sestavovani celkového objemu jedné davky nesmésujte rizné koncentrace roztoku
Hemlibra (30 mg/ml a 150 mg/ml) do jedné injekéni stikacky. Nepodavejte objem vétsi

nez 2 ml na injekei. Pfipravek Hemlibra je uréen k dlouhodobé profylaktické 1é¢bé. Nejsou
doporuceny zadné upravy davkovani pfipravku Hemlibra. Pfipravek Hemlibra je uréen pouze
k subkutannimu pouziti a musi byt aplikovan pomoci vhodné aseptické techniky. Béhem
|écby pripravkem Hemlibra maji byt jiné |écivé pripravky k subkutanni aplikaci aplikovany
prednostné v jinych mistech. Pfipravek Hemlibra je urcen k pouzivani pod vedenim zdravot-
nického pracovnika. Po dikladném zaskoleni v aplikaci subkutanni injekce jej mize aplikovat
pacient nebo pecovatel, uzna-li to lékat za vhodné. Kontraindikace: Hypersenzitivita na
|é¢ivou latku nebo na kteroukoli pomocnou latku. Vyznamné interakce: Nebyly provedeny
zadné adekvatni ani dostate¢né kontrolované studie interakci. Klinické zku$enosti naznaduji,
Ze emicizumab interaguje s aPCC. Emicizumab zvysuje koagulaéni potencial; davka FVlla
nebo FVIII potfebna k zajisténi hemostazy mlze byt proto nizéi nez bez profylaxe pfipravkem
Hemlibra. Zku$enosti se soub&znym podavanim antifibrinolytik s aPCC nebo rFVlila u
pacient(l é¢enych emicizumabem jsou omezené. Pfi podavani systémovych antifibrinolytik
v kombinaci s aPCC nebo rFVlla u pacient( lé¢enych emicizumabem je vsak tfeba vzit v
Gvahu moZznost trombotickych pfihod. Hlavni klinicky vyznamné nezadouci Géinky: Ne-
jzavazngjsimi nezadoucimi G&inky hladenymi v klinickych studiich s pfipravkem Hemlibra byly
tromboticka mikroangiopatie (TMA) a trombotické pfihody véetné trombdzy kavernézniho
splavu (CST) a tromboza povrchovych Zil s kozni nekrézou. Nejéastéjsimi nezadoucimi Géinky
u pacienty lé&enych pfipravkem Hemlibra byly reakce v misté vpichu, bolest kloubd a bolest
hlavy. Celkem tfi pacienti na profylaxi pfipravkem Hemlibra v klinickych studiich ukondili
|é¢bu kvali nezadoucim Géinkim, ke kterym patfila TMA, kozni nekréza soucasné s povrcho-
vou tromboflebitidou a bolest hlavy. Druh obalu a dostupna baleni: Injekéni lahvicka 3ml,
Hemlibra s koncentraci 30 mg/ml obsahuje emicizumabum 30 mg v 1ml injekéniho roztoku.
Injekéni lahvicka 3ml, Hemlibra s koncentraci 150 mg/ml obsahuje emicizumabum 60 mg

v 0,4 ml injekéniho roztoku, nebo obsahuje emicizumabum 105 mg v 0,7 ml injekéniho
roztoku, nebo obsahuje emicizumabum 150 mg v 1 ml injekéniho roztoku. Baleni obsahuje
vzdy jednu injekéni lahvi¢ku. Podminky uchovavani: Uchovaveijte v chladnicce (2-8 °C).
Neoteviené injekéni lahvicky Ize po vyjmuti z chladni¢ky uchovavat pfi pokojové teploté (do
30 °C) az po dobu 7 dnii. Chrante pred mrazem a pfed svétlem. Datum posledni revize
textu: 7. 12. 2020.

Vydej lé¢ivého pFipravku je vazan na lékaFsky predpis. LéCivy pFipravek je hrazen z
prostfedki vefejného zdravotniho pojisténi. Podminky ahrady viz www.sukl.cz. Dalsi
informace o pfipravku ziskate z platného Souhrnu tdaji o pfipravku Hemlibra, nebo na
adrese Roche s.r.o., Sokolovska 685/136f, 186 00 Praha 8, Tel: +420 220 382 111. Podrobné
informace o tomto pfipravku jsou uvetejnény na webovych strankach Evropské |ékové agen-
tury (EMA) http://www.ema.europa.eu/.

¥ Tento lécivy pripravek podléha dalsimu sledovani. To umozni rychlé ziskani novych
informaci o bezpecnosti. Zadame zdravotnické pracovniky, aby hlasili jakakoliv podezfeni na
nezadouci U¢inky na www.sukl.cz/nahlasit-nezadouci-ucinek.

aplikace pro pacienty ke stazeni
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VENCLYXTO’
ep ﬁpmvek hl"azen
Z prostiedka verejngho

venetoklax tablety Zdravotnig

Pojisténi,
Zobrazeni hypotetického scénére vyvoje poctu nadorovych bunék v souvislosti VENCLYXTO je silny selektivni inhibitor antiapoptotického
s odpovédi na lécbu’ proteinu BCL-2, ktery prokazal cytotoxickou aktivitu u nadorovych _}' ZKRACENA EXPOZICE UCINNE LATCE
bunék s nadmérnou expresi BCL-2.' '_
o 1N /" Diky fixni délce lécby.
Klinickeé priznaky VENCLYXTO vytésni
onemocnéni proapoptotické
proteiny , , ,
\' "
s MRD pozitivni stav, ’(: /LEKOVE PRAZDNINY
= =10 anemacnani je bez . R . i
= g R, Pacient se mdze tésit na moznost obdobf bez Iécby.
E e Klinickych pfiznaki
= Proces permeabilizace
vngjsi mitochondridlni FIXNI, NAKLADY NA LECBU
MRD negativni stav membrany 5'5
VENCLYXTO nabizi moznost predem stanoveného casové
<10 - - - - ohraniceného rezimu, ktery méize snizit financni naklady na lécbu.
Pred zahdienim ~ V pribéhu terapie Cas po ukonden terapie Pacient 1 VENCLYXTO se vaZe pfimo na doménu BH3, odkud vytésni
terapie S proapoptotické proteiny, coz vede k zahdjeni procesu permeabilizace MRD = miniméIni rezidulni nemoc; BCL:2 = B-cell lymphoma 2. *Hlubokd odpovéd je mySlena jako kompletni remise
acient vné&jsi mitochondridlni membrany, aktivace kaspazy a programované nebo MRD negativita. **24 cyklii v pripadé kombinace VENCLYXTO + rituximab nebo 12 cykli v pripadé kombinace

Adaptovano dle Bittcher S, et al. 2013. B Paient3 bunééné smrti.! VENCLYXTO + obinutuzumab.

Venclyxto (Venetoklax) « Zkracend informace o Iéivém pripravku « Nazev IéGivého pripravku; Venclyxto 10 mg potahované tablety; Venclyxto 50 mg potahované tablety; Venclyxto 100 mg potahované tablety. Nazev déinné latky: venetoclaxum. Indikace: Pripravek Venclyxto v kombinaci s obinutuzumabem je indikovan k|6cbé dospélych pacienti s dosud nelégenou chronickou lymfocytarni leukémii
(CLL). " Pripravek Venclyxto v kombinaci s rituximabem je indikovn k 166b& dospélych pacientir s CLL, kteff dostali minimélng jednu predehozi Iégbu. ™ Monoterapie pripravkem Venclyxto je indikovana k 166b& CLL s deleci 17p nebo mutaci genu TP53 u dospélych pacient(i nevhodnjch k Iéché inhibitorem dréhy B-buné&ného receptoru, nebo u nich? tato Iégha sehala, nebo s absenci delece 17p nebo
mutace genu TP53 u dospéljch pacient, u nich? selhala chemoimunoterapie i 1écha inhibitorem drahy B-bunégného receptoru. Kontraindikace: Hypersenzitivita na IéGivou latku nebo na kteroukoli pomocnou létku; sougasné pouZit se siinymi inibitory CYP3A pfi zahajeni terapie abéhem titrace dévky; soutasné uZivani pfipravki obsahujicich tfezalku teckovanou. Dévkovani a zpiisob podani: Léchu
venetoklaxem musf zahdjit a monitorovat Igkar se zkuSenostmi s pouzitim protinddorovych [6givych pripravk(. Zahajovaci davka je 20 mg venetoklaxu jednou denné po dobu 7 dndi. Dévka se musf po dobu 5 tydnd postupné zvySovat (blizsi tidaje viz SPC) a7 na denni dévku 400 mg. Ucelem patitydenni titrace dévky je postupné zmenSovani nddorové zatéZe (tzv. debulking) asnizovanirizika syndromu
nadorového rozpadu (TLS). Venetokiax v kombinaci s obinutuzumabem: Nenetoklax se podavé celkem 12 cykld, pricem? kazdy cyklus ma 28 dn: 6 cykli v kombinaci s obinutuzumabem a nasledng 6 cykli venetoklaxu samostatng. Obinutuzumab podvejte 1. den 1. cyklu v dévce 100 mg, ndsledna davka 900 mg miize byt podana 1. nebo 2. den. 8. 15. den 1. cyklu a pak 1. den kazdgho dalsho
28denniho cyklu - celkem 6 cykld - poddvejte davku 1000 mg. Dvacaty druhy den 1. cyklu zatnéte postupovat podle 5tydenniho schématu titrace dévky venetoklaxu (viz tabulka v SPC) az do 28. dne 2. cyklu. Po dokongeni schématu titrace dévky je doporutiend dévka venetoklaxu od 1. dne 3. cyklu obinutuzumabu aZ do poslednino dne 12. cyklu 400 mg jednou denné.™ Dvka venetokiaxu
vkombinaci s rituximabem po titraci: Doporutend davka venetoklaxu v kombinaci s rituimabem je 400 mg jednou denné. Rituximab podavejte poté, co pacient dokonGil pldn titrace davky a dostéval doporucenou denni davku 400 mg venetoklaxu po dobu 7 dni. Venetoklax se uZiv po dobu 24 mésica od 1. dne 1. cyklu rituimabu. Jévia venetokiaxu v monaterapii po titraci: Doporugend dévka
venetoklaxu je 400 mg jednou denné. * Pro dal$f opatfent ke snizeni rizika TLS viz SPC. ZviaStni populace: U starSich pacientdl (ve véku =65 let) nenitfeba upravovat dévku. U pacientd s lehkou nebo stiedné tézkou poruchou funkee ledvin (CrCl=30 mi/min a 90 ml/min) nenitfeba davku upravovat. Bezpetnost u pacientd s t&zkou poruchou funkce ledvin (CrCl <30 mi/min) nebo u pacientti na dialyze
nebyla stanovena a doporucend dévka pro tyto pacienty nebyla stanovena. U pacientii s lehkou nebo stfedné tézkou poruchou funkee jater se Z4dnd tiprava dévky nedoporucuje, ale u pacientli se stfedné tézkou poruchou funkce jater je *tfeba pri zahdjeni terapie a ve fazititrace dévy ddkladnji monitorovat znamky toxicity. U pacient(i s tézkou poruchou funkce jater je doporuceno v pribghu Iggby snizeni
dévky minimélng 0 50 %. Tyto pacienty je tfeba dikladn&ji monitorovat kvilli zndmkam toxicity.™ BezpeSnost a dtinnost pipravku Venclyxto u d&tf do 18 let nebyla stanovena. Zpiisob poddni: Perordlni podani, tablety se maji polykat celé azapijet vodou kaZd;] den priblizné ve stejnou dobu. Tablety se musi uzivat s jidlem. ZvléStni upozornéni a varovani; Syndrom nddorového rozpadu se pfi terapii
venetoklaxem objevil u pacientd s dfive [6Senou CLL a s vysokou nddorovou zatézi. VySSi riziko TLS pfi zahdjeni 165by venetoklaxem majf pacienti s vysokou nadorovou zAté7i (napf. s nékterou lymfatickou uziinou o priméru =5 cm nebo s vysokjm ALG =25 x 10°/1). Riziko déle zvySuje snizend funkce ledvin (CrCl <80 ml/min). U pacienti je tfeba posoudit riziko a majf dostavat pfislusnou profylaxi TLS
véetnd hydratace a antihyperurikemickych latek. Je tfeba monitorovat biochemické parametry krve a abnormality neprodlené fesit. Podavani se musi v pripadé potfeby prerusit. U pacientli [66enych venetoklaxem ve studiich v kombinac s rituximabem nebo obinutuzumabem a ve studiich v monoterapii byla hidSena neutropenie 3. nebo 4. stupng. Bahem Iégby se musf monitorovat tplny krevnf obraz.
Upacientii s téZkou neutropenif se doporutuje preruseni 165by nebo snizeni davek. Byly hiaSeny zavazné infekce vietné pfipadi sepse s fatainim zakonenim. U pacienti je treba sledovat jakekoli znamky a piiznaky infekce. Pri podezieni na infekei je tfeba ihned podat 168bu véetné antimikrobiinich létek a podavani venetoklaxu prerusit nebo pFimeFend snizitjeho davku. ™ Behem I6cby se musf monitorovat
tiplny krevni obraz. Nezadouci dginky: NejEastajsimi nezadoucimi cinky (=20 %) ibovolnho stupné u pacient, kteff dostavali venetoklax ve studiich v kombinaci s obinutuzumabem ™ nebo rituximabem, byly neutropenie, prijem a infekce hornich cest dyichacich. Ve studiich vmonoterapii ™ byly nejSastsjsimi neZadoucimi Geinky neutropenie,/snizeni pottu neutrofill, prijem, nauzea, anemie, inava
ainfekee hornich cest dychacich. Nejcast&ji uvadangmi zavazngmi neZadoucimi dcinky (= 2 %) u pacienti, ktef dostaval venetoklax v kombinaci s obinutuzumabem ™ nebo rituximabern, byly pneumonie, sepse, febrilni neutropenie a TLS. Ve studiich v monoterapii byly nejtastsji uvadgngmi zavaznymi nezadoucimi iinky (= 2 %) pneumonie a fetrilni neutropenie.  Préruseni ity a snizeni ddvky
kviili neZddtoucim dcinkdm. K ukongeniéSby kvl nezadoucim dginkim doslo u 16 % pacient IéSenych venetoklaxem v kombinaci s obinutuzumabem ™ nebo ritwimabem ve studiich CLL14 ™ a MURANO. Ve studiich v monoterapii s venetoklaxem ukoncilo légbu 11 % pacientd* v dusledku nezadoucich dinku. Ke snizeni dévky kvl neZadoucim Géinkim bylo pristoupeno u 21 ”n/paciemﬂ écenych
kombinaci venetoklaxu a obinutuzumabu ve studii CLL14™, u 15 % pacientii léSenych kombinaci venetoklaxu arituximabu ve studii MURAND au 14 % pacientii* léSenych venetoklaxem ve studiich v monoterapii. K preruSeniléshy v disledku neZadoucich ainkii doslo u 74 % pacientii [écenych kombinaci venetoklaxu a obinutuzumabu ve studii CLL14 au 71 % pacientii légenych kombinaci venetoklaxu
arituimabu ve studi MURANO; nejEast&jsim neZadoucim dinkem, ktery ved k preruseni 165by venetoklaxu, byla neutropenie (41 % ve studii CLL14 a 43 % ve studii MURANO). * Ve studiich v monoterapil s venetoklaxem doslo k prerusent I6cby v disledku neZdoucich aink( u 40 % pacient; nejastéjsim nezadoucim dtinkem, ktery ved! k prerusent égby, byla neutropenie (5 %).  Interakee: Siiné
nebo stfedné silné inhibitory CYP3A (ketokonazol, itrakonazol, posakonazol, vorikanazol, Klarithromycin), inhibitory P-gp @ BCRP, induktory CYP3A, azithromycin, dtky snizujici hladinu Zaludegni kyseliny, sekvestranty Zlugovych kyselin, warfarin - mize se zménit expozice venetoklaxu a miize byt zvySenorizika TLS pfi zahdjeni terapie a behem titrace dévky. Spolecné poddvaniinduktord CYP3A4 mize vést
ke snizené expozici venetoklaxu a ndsledné k riziku ztraty icinnosti, proto je tfeba se souzasnému uZiti venetoklaxu se silnyminebo stredng sinymi induktory CYP3A4 vyhnout. Téhotenstvi a kejeni: Zeny se behem uzivani pripravku Venclyxto a po dobu nejméné 30 dnii po ukonceni écby majivyhnout ot8hotnéni. Zeny ve fertilnim véku proto musi béhem uzivani venetoklaxu a po dobu nejméné 30 dnii po
ukonceni léchy pouzivat vysoce cinnou antikoncepci. V sougasné dob neni znamo, zda venetoklax miize snizit icinnost hormondlnf antikoncepce, a proto Zeny uZivajici hormondlni antikoncepci maji pridat i bariérovou metodu. B&hem IEEby pripravkem Venclyxto je treba prerusit kojeni. Uchovdvani: zadné zviastni podminky uchovavani. Baleni: Venclyxto 10 mg: 10 nebo 14 tablet; Venclyto 50 mg:
5nebo 7 tablet; Venclyrto 100 mg: 7 nebo 14 tablet nebo vicendsobné baleni 112 tablet. DrZitel rozhodnuti o registraci: AbbVie Deutschland GmbH & Co. KG, Knollstrasse, 67081 Ludwigshafen, Némecko. Registraéni ista; Venclyxto 10 mg: EU/1/16/1138/001 (10 tablet), EU/1/16/1138/001 (14 tablet); Venclyxto 50 mg: EU/1/16/1138/003 (b tablet), EU/1/16/1138/004 (7 tablet);
Venclyxto 100 mg; EU/1/16/1138,/005 (70tablet), EU/1,/16/1138/006 (10 tablet), EU/ 1/16/1138/007 (112 tablet). Posledni revize textu; 04/2020. Pripravek je vazén nalékarsky predpis. Pripravek je vézan na predpis |ékare a je hrazen smiuvnim zdravotnickym zaizenim z vefejného zdravotniho pojisténi u pacientit s CLL pro indikace schvélené pro kombinaci s rituimabem &iv monoterapii

v Tento IéGivy pripravek podiéhd dalSimu sledovéni. To umoZni rychlé ziskani novjch informaci |  REFERENGE: 1. VENCLYXTO SPC, datum posledn revize: 04/2020. 2. Hallek M, Cheson BD, Catovsky D, et al. wCLL guidelines for diagnasis, indications for be\/le

0 bezpecnosti. Zadame zdravotnicke pracovniky, aby hiasili jakakoli podezieni na nezadouci dginky. | treaiment, response assessment and supportive management of CLL. Blood. 2018;131(25).2745-2780. 3. Thompson PA, Wierda WG, Eiminating minimel
“Vgimnte si, prosim, zmén v informacich o 6givém pripravku. residual disease as a therapeutic end point: working toward cure for patients with CLL. Blood. 2016;127(3):279-286. 4. Bittcher S, Hallek M, Ritgen M, Kneba AbbVie, s.r.0., Metronom Business Center, Bucharova 2817/13,

Seznamte se, prosim, s dplnou informaci o piipravku diive, neZ jej piedepisete. M. The role of minimal residual disease measurements in the therapy for CLL: is it ready for prime time? Hematol Oncol Clin North Am. 2013; 27(2): 267-288. 158 00 Praha b, tel: 233 098 111, fax: 233 098 100, www.abbvie.cz



XOSPATA

NOVA CILENA LECB

pro pacienty R/R FLT3m+ AM

ZKRACENE INFORMACE O PRiIPRAVKU

W Tento légivy pripravek podiéha dal$imu sledovani. To umozni rychlé ziskani novych informaci o bezpe¢nosti. Zadame zdravot-
nické pracovniky, aby hlasili jakakoli podezieni na nezadouci u¢inky. Podrobnosti o hladeni nezadoucich ucinkt viz bod Nezadouci

a&inky.
Xospata (gilteritinibum)

SloZeni: Jedna potahovana tableta obsahuje gilteritinibum
40 mg (ve formé gilteritinibi fumaras). Indikace: Pipravek Xo-
spata je indikovan jako monoterapie k [é¢bé dospélych pacien-
th, ktefi maji relabujici nebo refrakterni akutni myeloidni leu-
kemii (AML) s mutaci FLT3. Davkovani a zpusob podani:
Pred podanim musi byt u pacientt potvrzena mutace FMS-po-
dobné tyrozinkinazy 3 (FLT3) (interni tandemova duplikace
[ITD] nebo tyrozinkinazova doména [TKD]) pomoci validova-
ného testu. Pocate¢ni davka je 120 mg gilteritinibu (tfi 40mg
tablety) jednou denné. Lé¢ba ma pokracovat, dokud ma paci-
ent klinicky prospéch z pfipravku Xospata nebo dokud se ne-
objevi nepfijatelna toxicita. Nedojde-li k odpovédi na lé¢bu
[pacient nedosahl kompozitni kompletni remise (CRc)] po
4tydnech lé€by, mlze byt davka zvysena na 200 mg (pét 40mg
tablet) jednou denné. Upravy ddvkovdni: Lé¢bu gilteritinibem
ukoncete, objevi-li se ptiznaky posteriorniho reverzibilniho en-
cefalopatického symdromu. Lécbu gilteritinibem preruste
v nasledujicich ptipadech: pretrvavajici zavazné znamky a/
nebo ptiznaky diferencia¢niho syndromu déle nez 48 hodin po
zahajeni podavani kortikosteroidl; QTcF interval > 500 ms; ob-
jevi-li se priznaky pankreatitidy ¢i jina toxicita stupné 3a nebo
vys$siho, kterd se povazuje za souvisejici s Ié¢bou; u planované
transplantace hematopoetickych kmenovych bunék (HSCT)
jeden tyden pied podanim ptipravného rezimu pred HSCT.
U pacientl ve véku > 65 let, pacientt s mirnym nebo stfedné
tézkym rendlnim poskozenim a pacientt s mirnou nebo stied-
né téZkou poruchou funkce jater neni nutnd zadna Uprava dav-
ky. Xospata se nedoporucuje pouzivat u pacientt s tézkou po-
ruchou funkce jater. Pediatrickd populace: Bezpec¢nost a ucin-
nost pripravku Xospata u déti ve véku do 18 let nebyla dosud
stanovena. Zpusob podani: Peroralni podani. Tablety Ize uzivat
s jidlem nebo bez jidla. Polykaji se vcelku, zapijeji se vodou
a nemaji se lamat ani drtit. Kontraindikace: Hypersenzitivita
na lécivou latku nebo na kteroukoli pomocnou latku. Zvlastni
upozornéni a opatfeni pro pouziti: Diferenciaéni syndrom:
Gilteritinib byl spojen s diferencia¢nim syndromem. Diferenci-
acni syndrom je spojen s rychlou proliferaci a diferenciaci mye-
loidnich bunék a muze byt Zivot ohrozujici nebo vést k umrti,
pokud neni lé¢en. Pfiznaky a klinické nalezy u diferencia¢niho
syndromu zahrnuji horec¢ku, dyspnoe, pleuralni vypotek, peri-
kardialni vypotek, plicni edém, hypotenzi, rychly pfirlstek
hmotnosti, periferni otok, vyrazku a rendini dysfunkci. Existuje-
-li podezfeni na diferencia¢ni syndrom, je nutné zahdjit terapii
kortikosteroidy spolu s hemodynamickym monitorovanim, do-
kud ptiznaky neodezni. Pokud zavazné znamky a/nebo pfizna-
ky pretrvavaji déle nez 48 hodin po zahajeni podavani kortikos-
teroidll, ma se podavani pripravku Xospata prerusit, dokud se
znamky a pfiznaky nezmirni. Po odeznéni ptiznakl Ize korti-
kosteroidy postupnym snizovanim davky vysadit a maji byt
podavany minimalné 3 dny. Pfed¢asné ukonceni |é¢by korti-
kosteroidy mUze vést k navratu ptiznakl diferenciaéniho syn-
dromu. Posteriorni reverzibilni _encefalopaticky syndrom:

U pacientll [é¢enych piipravkem Xospata byl hlasen vyskyt po-
steriorniho reverzibilniho encefalopatického syndromu (pos-
terior reversible encephalopathy syndrom, PRES). PRES je
vzacna reverzibilni neurologicka porucha, kterd se mize mani-
festovat rychle se rozvijejicimi pfiznaky zahrnujicimi zachvat,
bolest hlavy, zmatenost, zrakové a neurologické poruchy spo-
jenymi s hypertenzi a zménénym dusevnim stavem nebo bez
nich. Existuje-li podezieni na PRES, je tfeba jej potvrdit zobra-
zenim mozku, pokud mozno magnetickou rezonanci (MRI).
U pacient(, u kterych se rozvine PRES, se doporucuje |é¢bu
pripravkem Xospata ukon¢it. Prodlouzeny QT interval: Gilteri-
tinib byl spojen s prodlouzenou repolarizaci srde¢nich komor
(QTinterval). Prodlouzeni QT Ize pozorovat po dobu prvnich ti
mésicu |éCby gilteritinibem. Proto se ma provést vysetieni EKG
pred zahajenim Ié¢by gilteritinibem, 8. a 15. den Ié¢by a pred
zahajenim lé¢by v dal$ich tfech nasledujicich mésicich. U paci-
entl s relevantni anamnézou kardiologickych onemocnéni je
nutna zvy$ena opatrnost. Hypokalemie nebo hypomagnezé-
mie mohou zvysit riziko prodlouzeni QT intervalu. Proto je nut-
né pred lécbou a béhem lécby pripravkem Xospata korigovat
hypokalemii ¢i hypomagnezémii. Lé¢ba ptipravkem Xospata
se ma prerusit u pacientt, ktefi maji QTcF > 500 ms. Rozhod-
nuti o znovuzahajeni lé¢by gilteritinibem po nalezu prodlouze-
ného QT intervalu ma byt zalozeno na peclivém zvazeni pfino-
sU a rizik. Je-li podavani pfipravku Xospata znovu zahdajeno na
snizené davce, je tfeba provést EKG vysetteni po 15 dnech
podavani a pred zahdjenim tii nasledujicich mésica lécby.
V ramci klinickych studii mélo 12 pacientl hodnotu QTcF
> 500 ms. T¥i pacienti prerusili a znovu zahdjili 1é¢bu bez opa-
kovaného vyskytu prodlouzeni QT. Pankreatitida: Byly hlaseny
pripady pankreatitidy. Pacienti, u kterych se rozvinou znamky
a ptiznaky nasvédcujici pro pankreatitidu, maji byt vysetreni
a sledovani. Lé¢ba pripravkem Xospata se ma prerusit a Ize ji
znovu zahdjit na nizsi davce po odeznéni znamek a priznakl
pankreatitidy. Interakce: Soucasné podavani induktoru CY-
P3A/P-gp muze vést ke snizené expozici gilteritinibu a nasled-
né k riziku nedostate¢né ucinnosti. Proto je tfeba se vyhnout
soucasnému podavani gilteritinibu se silnymi induktory CY-
P3A4/P-gp. Pti predepisovani gilteritinibu spolu s lé¢ivymi
ptipravky, které jsou silnymi inhibitory CYP3A, P-gp a/nebo
proteind rezistence karcinomu prsu (BCRP) (jako je mimo jiné
vorikonazol, itrakonazol, posakonazol a klarithromycin), je za-
potfebi obezfetnosti, nebot mohou zvySovat expozici gilteriti-
nibu. Maji byt zvazeny alternativni [éCivé ptipravky, které nein-
hibuji silné aktivitu CYP3A, P-gp a/nebo BCRP. V situacich, kdy
neexistuji uspokojivé terapeutické alternativy, maji byt pacien-
ti peclivé sledovani s ohledem na toxicitu béhem podavani gil-
teritinibu. Gilteritinib maze snizovat ucinky IéCivych ptiprav-
ku, které se vazou na receptor 5HT,, nebo na nespecifické re-
ceptory sigma. Proto je tieba se vyvarovat sou¢asnému poda-
vani gilteritinibu s témito pripravky, pokud se jejich podani
nepovazuje za nezbytné pro péci o pacienta. Embryofetalni



toxicita a antikoncepce: Téhotné Zeny maji byt informovany
o potencialnim riziku pro plod. Zenam ve fertilnim véku se ma
doporucit provedeni téhotenského testu béhem sedmi dnu
pred zahdjenim lé¢by pripravkem Xospata a pouzivani ucinné
antikoncepce béhem |é¢by pripravkem Xospata a po dobu ale-
spof 6 mésicti po ukonéeni lé¢by. Zeny uzivajici hormonalni
antikoncepci musi doplnit bariérovou metodu antikoncepce.
Muzutm s partnerkami ve fertilnim véku se ma doporucit pouzi-
vani uc¢inné antikoncepce béhem lécby a po dobu alespor
4 mésicu po posledni davce pfipravku Xospata. Vyznamné
interakce: Je tfeba se vyhnout sou¢asnému podavani pfiprav-
ku Xospata spolu se silnymi induktory CYP3A/P-gp, nebot mo-
hou snizovat plazmatické koncentrace gilteritinibu. Silné inhi-
bitory CYP3A, P-gp a/nebo BCRP mohou zvysovat plazmatic-
ké koncentrace gilteritinibu. Pfi sou¢asném podani gilteritini-
bu a substrati P-gp, BCRP a OCT1 (napt. metformin) je nutna
opatrnost, nebot gilteritinib je in vitro inhibitorem P-gp, BCRP
a OCT1. Vyvarujte se sou¢asného podavani lécivych piiprav-
kU, které se vazou na receptor 5HT2B nebo nespecificky re-
ceptor sigma s pfipravkem Xospata, pokud se jejich podani
nepovazuje za nezbytné pro péci o pacienta. Téhotenstvi,
kojeni: Gilteritinib muZe zplsobit poskozeni plodu, pokud je
podavan téhotnym zendm. Podavani ptipravku Xospata se
v téhotenstvi a u Zen v reprodukénim véku, které nepouzivaji
ucinnou antikoncepci, nedoporucuje. Kojeni ma byt béhem
|é¢by pripravkem Xospata a po dobu nejméné dvou mésicti po
posledni davce preruseno. Nezadouci u€inky: Souhrn bez-
pecnostniho profilu: Bezpeénost pripravku Xospata byla hod-
nocena u 319 pacientu s relabujici nebo refrakterni AML, kte-
rym byla podana alespon jedna davka 120 mg gilteritinibu.
Nejcastéjs$imi nezadoucimi ucinky gilteritinibu byly zvysena
alaninaminotransferaza (ALT) (82,1 %), zvy$ena aspartatami-
notransferaza (AST) (80,6 %), zvy3ena alkalicka fosfataza v krvi
(68,7 %), zvysena kreatinfosfokinaza v krvi (53,9 %), prajem
(35,1 %), unava (30,4 %), nauzea (29,8 %), zacpa (28,2 %),
kasel (28,2 %), periferni otok (24,1 %), dyspnoe (24,1 %), za-
vrat (20,4 %), hypotenze (17,2 %), bolest v kon¢etiné (14,7 %),
astenie (13,8 %), artralgie (12,5 %) a myalgie (12,5 %). Nej-
¢astéj$imi zavaznymi nezadoucimi tcinky byly akutni posko-
zeni ledvin (6,6 %), prajem (4,7 %), zvy3ena ALT (4,1 %), dy-
spnoe (3,4 %), zvysena AST (3,1 %) a hypotenze (2,8 %). Dal$i
klinicky vyznamné zavazné nezadouci uc¢inky zahrnovaly dife-
rencia¢ni syndrom (2,2 %), prodlouzeny QT interval na elek-
trokardiogramu (0,9 %) a posteriorni reverzibilni encefalopa-
ticky syndrom (0,6 %). Tabulkovy ptehled nezadoucich ugin-
ku: Nezadouci ucinky pozorované v klinickych studiich jsou
uvedeny nize podle kategorie frekvence. Kategorie frekvence
vyskytu jsou definovany nasledovné: velmi casté (= 1/10);
¢asté (= 1/100 az < 1/10); méné &asté (= 1/1 000 az
< 1/100); vzacné (= 1/10 000 az <1/1 000); velmi vzacné
(< 1/10 000); neni znamo (z dostupnych udaju nelze urit).
V kazdé skupiné ¢etnosti jsou nezadouci ucinky sefazeny
podle klesajici zavaznosti.

Vsechny stupné

Stupné=3 Kategorie

Nezadouci Ucinek Iéku
frekvence

Poruchy imunitniho systému

Anafylakticka reakce 1,3 1,3 Casté
Zavrat 20,4 0,3 Velmi casté
Posteriorni reverzibilni encefalopaticky syndrom 0,6 0,6 Méné casté

Srdecni poruchy

Prodlouzeny QT interval na elektrokardiogramu 8,8 2,5 Casté
Perikardialni vypotek 4,1 0,9 Casté
Perikarditida 1,6 0 Casté
Srde¢ni selhani 1.3 1,3 Casté

Cévni poruchy

Hypotenze 17,2 7,2 Velmi casté

Respiraéni, hrudni a mediastinalni poruchy

Kasel 28,2 0,3 Velmi ¢asté
Dyspnoe 24,1 4,4 Velmi ¢asté
Diferencia¢ni syndrom 3,4 2,2 Casté

Gastrointestinalni poruchy

Prajem 35,1 4,1 Velmi ¢asté
Nauzea 29,8 1,9 Velmi ¢asté
Zacpa 28,2 0,6 Velmi ¢asté

Poruchy jater a zlu¢ovych cest

82,1
80,6

12,9
10,3

Zvysena alaninaminotransferaza* Velmi ¢asté

Zvysena aspartataminotransferaza* Velmi casté

Poruchy svalové a kosterni soustavy a pojivové tkané

Zvysena kreatinfosfokinaza v krvi* 53,9 6,3 Velmi ¢asté
Zvy$ena alkalicka fosfataza v krvi* 68,7 1,6 Velmi ¢asté
Bolest v koncetiné 14,7 0,6 Velmi ¢asté
Artralgie 12,5 1,3 Velmi casté
Myalgie 12,5 0,3 Velmi ¢asté
Muskuloskeletalni bolest 41 0,3 Casté

Poruchy ledvin a mocovych cest

Akutni poskozeni ledvin 6,6 2,2 Caste
Unava 30,4 3,1 Velmi gasté
Periferni otok 241 0,3 Velmi ¢asté
Astenie 13,8 2,5 Velmi ¢asté
Malatnost 4,4 0 Casté

Popis vybranych nezadoucich u¢inkd: Diferenciaéni syn-
drom: Ze 319 pacientt lé¢enych pfipravkem Xospata v kli-
nickych studiich se u 11 (3 %) vyskytl diferencia¢ni syndrom.
Diferencia¢ni syndrom je spojen s rychlou proliferaci a di-
ferenciaci myeloidnich bunék a mize byt Zivot ohroZzujici
nebo vést k umrti, pokud neni |é¢en. Pfiznaky a klinické
nalezy u diferencia¢niho syndromu u pacientli 1é¢enych
pripravkem Xospata zahrnovaly hore¢ku, dyspnoi, pleural-
ni vypotek, perikardialni vypotek, plicni edém, hypotenzi,
rychly pfirastek hmotnosti, periferni otok, vyrazku a renaini
dysfunkci. Nékteré pfipady mély souc¢asné akutni febrilni
neutrofilni dermatézu. Diferencia¢ni syndrom se objevil jiz
jeden den a az 82 dnl po zahdjeni |é¢by ptipravkem Xospa-
ta a byl pozorovan se soubéznou leukocytézou nebo bez ni.
Z 11 pacient(, u kterych se vyskytl diferenciaéni syndrom,
se 9 (82 %) zotavilo po Ié¢bé nebo po preruseni podavani
davek pripravku Xospata. Doporuceni v pfipadé podezieni
na diferenciaéni syndrom viz Zvlastni upozornéni a opate-
ni pro pouziti. PRES: Ze 319 pacientt lé¢enych pripravkem
Xospata v klinickych studiich se u 0,6 % vyskytl posteriorni
reverzibilni encefalopaticky syndrom (PRES). PRES je vzacna
reverzibilni neurologicka porucha, ktera se miize manifesto-
vat rychle se rozvijejicimi pfiznaky zahrnujicimi zachvat, bo-
lest hlavy, zmatenost, zrakové a neurologické poruchy spo-
jenymi s hypertenzi nebo bez ni. Po ukonéeni |é¢by pfiznaky
odeznély. QT prodlouzZeni: Ze 317 pacientt lé¢enych v Kli-
nickych studiich gilteritinibem v davce 120 mg s hodnotou
QTC méfenou po vychozim stavu méli 4 pacienti (1 %) QTcF
>500 ms. Dale, u vdech davek, mélo 12 pacient(i (2,3 %) s re-
labujici/refrakterni AML maximalni interval QTcF interval
méreny po vychozim stavu > 500 ms. Hla$eni podezieni na
nezadouci Uc€inky: Hld$eni podezieni na nezadouci tcinky
po registraci lé¢ivého pripravku je dllezité. Umoznuje to
pokracovat ve sledovani poméru ptinost a rizik lécivého
ptipravku. Zadame zdravotnické pracovniky, aby hlasili po-
dezieninanezadouci U¢inky na adresu: Statni tstav pro kon-
trolu léciv, Srobarova 48, 100 41 Praha 10. Webové stranky:
www.sukl.cz/nahlasit-nezadouci-ucinek. Podminky ucho-
vavani: Uchovavejte v pavodnim obalu, aby byl pFipravek
chranén pred svétlem. Drzitel rozhodnuti o registraci:
Astellas Pharma Europe B.V. Sylviusweg 62, 2333 BE Leiden,
Nizozemsko. Registraéni €islo: EU/1/19/1399/001. Da-
tum posledni revize textu: 12/2020. Pfed pfedepsanim
se seznamte s UupInou informaci o 1é€¢ivém pFipravku.

Vydej lé¢ivého ptipravku je vazan na lékarsky predpis.
Ptipravek neni hrazen z prostfedkl zdravotniho pojisténi.

Reference:

1. Souhrn udaja o ptipravku; datum posledni revize textu: 12/2020
2. Perl AE, Martinelli G, Cortes JE, etal. N Engl ] Med 2019;381:1728-1740
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Astellas Pharmas.r.o.,
Rohanské nabrezi 678/29
186 00 Praha 8 - Karlin

tel. +420 221 401 500
www.astellas.com
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dl Bristol Myers Squibb’

Pacienti jsou smyslem
vseho, co délame.
Inspiruji nas. Motivuji nas.

Bojujeme s nadorovymi onemocnénimi

Bristol Myers Squibb je globalni biofarmaceutické spolecnost.
Nasim poslanim je objevovat, vyvijet a dodavat moderni léky, které

pomadhaji pacientiim zvitézit nad nddorovymi onemocnénimi.

Nas zavazek vyvijet inovativni [€ky je tak silny jako vile pacientd bojovat
proti zavaznym onemocnénim. Nakonec bude nas Gspéch méren

jedinou véci: jak Gspesné dokdzeme zmeénit Zivoty pacientd.

10CZ2002523-01 | datum schvdleni: 6. 5. 2020.

Bristol-Myers Squibb spol. s r.o. | Budéjovicka 778/3, 140 00 Praha 4 | tel.: 221 016 111 | e-mail: bms.czech@bms.com | www.b-ms.cz
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Creating Possible
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