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UVODNI SLOVO

Véazené kolegyné, vazeni kolegové,

dovolujeme si vas pfivitat na 20. prazskych hematologickych dnech — Hematologie 2020
zaméfenych na soucasny pokrok v jednotlivych oblastech hematologie se zdUraznénim
novinek z nedavného vyroéniho sjezdu Americké hematologické spole¢nosti (post-ASH).
Snazili jsme se také vytvofit prostor pro prezentaci praci z Ceské republiky, které uspély
v soutéZi abstraktd na ASH. Oslovili jsme také oSetfovatelské tymy, nebot’ jejich prace je pro
péci o naSe pacienty zasadni. V posledni dobé stale vice do popfedi vystupuje paliativni

.....

neformalni diskuse nad véemi otdzkami hematologie, které se nas a nasich pacientd dotykaji.
Pfejeme si proto, abyste nalezli odpovédi na VaSe otazky, nové otazky si poloZzili a zejména,
abyste toto vSe nalézali spole¢né.

Pfejeme vam krasné dva dny.

s ; ¢

T o 'l " /
Moo, L
b

Petr Cetkovsky Marek Trnény
prezident predseda organizaéniho a védeckého vyboru
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VSEOBECNE INFORMACE

MiSTO KONANi KONFERENCE

20. prazské hematologické dny: Hematologie 2020 - Post-ASH
se konagji v hotelu Clarion Congress Hotel Prague.

Adresa:

Freyova 33

190 00 Praha 9

www.clarioncongresshotelprague.com/cs

Ctyrhvézdickovy Clarion Congress Hotel Prague se nachazi na Praze 9 ve Vyso&anech,
pfimo na trase linky B Vyso€anska. Od historického centra Prahy je vzdalen pouhych
15 minut jizdy méstskou hromadnou dopravou. Hotel je vyborné dostupny jak MHD, tak
i automobilem, ktery je mozné zaparkovat na hotelovém parkovisti.

KOIbenOVa

8

Vysocanska

~

oS

3
So¥° 2
&

Clarion Congress
Hotel Prague
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REGISTRACE

Po celou dobu konference je registrace umisténa ve vstupnim foyer ve 3 patfe hotelu.
Registracni pfepazka bude oteviena v nasledujicich ¢asech:

Streda 22. 1. 2020 7:30 - 19:00 hodin

Ctvrtek 23. 1. 2020 8:00 - 16:00 hodin

Registracni poplatky na misté:

LékaF, VS 1 000 K&
NLZP (vSeobecna sestra, laborant) 600 K¢
Student, d0chodce 500 K¢
Aktivni UGastnici, autofi prezentujici ASH zdarma
abstrakty

VIP host, ¢len vyboru, €estny ¢len CHS zdarma

Ucast na Meet the expert workshopu a ostatnich workshopech je zdarma.
Veskeré platby na misté bude mozné provést pouze v ¢eskych korunach.

Registraéni poplatek zahrnuje:
* vstup na odborny program béhem celé konference
* kongresovou tasku s materidly, program a sbornik abstrakt0
* volny vstup na vystavu firem
* obCerstveni béhem prestavek a obédy

CERTIFIKATY

Akreditovana akce systému celoZivotniho vzdé&lavani je garantovana CLK a hodnocena
kreditnimi body. Vzdélavaci akce je pofadana dle Stavovského predpisu CLK &. 16.
NLZP obdri certifikat s danym poétem kreditd podle vyhlasky MZCR ¢&. 423/2004

v platném znéni.

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

Prestavky na kavu, lehké obcerstveni - foyer konferenénich sal0, prostor firemnich
expozic.

Obédy - hotelova restaurace Veduta (2. patro) / sal Meridian (3. kongresové patro)

Obédy budou vydavany v téchto Casech:
stfeda 22. 1. 2020 od 12:30 - 14:00 hodin
(restaurace Veduta, 2. patro) - formou teplého buffetu

étvrtek 23. 1. 2020 od 13:00 - 14:00 hodin
(sal Meridian) - formou obédovych bali¢k0

JMENOVKY
Kazdy U¢astnik konference vcetné vystavovatel obdrzi pfi registraci jmenovku, kterd ho
opraviuje ke vstupu do danych prostor.

Barvy jmenovek:
Cervena Modra Hn&da Fialova

NLZP

|ékar, VS (vSeobecna vystavovatelé | organizaéni tym
sestra, laborant)

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

DOPRAVA
Clarion Congress Hotel je snadno dostupny linkou B metra (Zluté linka) do stanice
Vysoéanska.

.....

PARKOVANI

Parkovani neni zahrnuto v registraénim poplatku a naklady na néj si hradi kazdy U¢astnik
sdm. Nakupni galerie Fenix disponuje 600 misty. Parkovani zdarma: 3 hodiny béhem
tydne a 5 hodin o vikendu.

.....

baru Tempus (3. Kongresové patro), vedle salu Meridian.
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INFORMACE K AKTIVNI UCASTI

Jednaci jazyk
Jednacim jazykem konference je CeStina, slovenstina a angli¢tina (bez simultanniho pfekladu).

Informace pro prednasejici

Pfednasky prezentované pres PC (dataprojektor) je nezbytné pfedat na USB flash. Pfednasky
m0zZete predavat technikdm ve vaSem predndSkovém sale od stredy 22. 1. 2020
od 8:00 hodin, nejpozdéji 60 minut pred zahajenim programu vaseho prednaskového
bloku, jinak nemdZeme garantovat bezproblémovy pribéh Vasi prezentace.

Média si, prosim, vyzvednéte po ukonéeni vaseho programového bloku.

POSTERY

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

Posterové tabule budou oznadeny Cisly, které odpovidaji posterové ¢asti programu
(PO1 - P31).

Postery budou vystaveny od 22. 1. 2020 do 23. 1. 2020 po dobu konani konference.
Instalace posteru: stieda 22. 1. 2020 od 8:00 do 11:00 hod.

Deinstalace posterd: ¢tvrtek 23. 1. 2020 po 16:00 hod.

Pomdcky k instalaci budou k dispozici v prostoru posterové sekce.

V rdmci posterové sekce nebude organizovana fizena diskuse.

Program bude probihat formou volné diskuse u posteru.

Zadame autory, aby byli pritomni u svého posteru ve stredu 22. 1. 2020
od 17:15 do 18:15 hodin (sal Meridian).

SBORNIK ABSTRAKTU
Sbornik nepros$el jazykovou Upravou.
Autofi odpovidaji za obsahovou i formalni stranku svého prispévku.

Hematologie 2020 Post-ASH 9



SPOLECENSKY PROGRAM

Streda 22. ledna 2020
20:00 Spolecensky vecer v rytmu swingu

Misto konani:  Ceska narodni banka
(Senovazné nameésti 866/30, 110 00 Praha 1)

Cena vstupenky 480 K¢ na osobu. Vstupenky k zakoupeni u registrace.

Veskeré néklady na konani spole¢enského vecera budou hrazeny vyhradné z prostredkd
ziskanych prodejem vstupenek na tuto akci, nikoli ze sponzorstvi partnerd konference.

Doprava do mista konani nebude organizovana. Z hotelu Clarion se do Ceské narodni
banky dostanete rychle a pohodiné metrem trasy B. Upozorniujeme, Ze hlavni vstup
do reprezentaénich prostor CNB je ze Senovazného namésti.

Vysoganskd == Namésti Republiky
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Obecni dim

Ceska narodni banka
(Senovazné namésti 866/30
110 00 Praha 1)
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SCHEMA ODBORNEHO PROGRAMU

stfreda 22.1. 2020

07:00
07:30 - 19:00
Registrace
08:00
8:45 - 9:45 (salének Quadrant)
09:00 Meet the expert workshop
- Minimalni rezidualni nemoc
10:45 - 11:05 Prestavka
11:00
-12:25
v hematologii I.
12:00
12:30 - 14:00 Obéd
13:00
14:00
15:00
15:30 - 15:45 Prestavka
16:00 -17:15
v hematologii II.
17:00
17:15 - 18:15
Posterovéa sekce (sal Meridian)
18:00
19:00

20:00 “
Spole¢ensky vecer (Ceska narodni banka)
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¢tvrtek 23. 1. 2020

07:00
. 08:00 - 16:00
08:00 Registrace
09:00
10:00
11:00 11:00 - 11:20 Prestavka
- 12:50
i i péce Il.
12:00 logl iznivé zpravy
13:00 13:00 - 14:00
Obéd
14:00
- 15:35
pece Il
15:00 éce v hematologii
16:00
Legenda:

OSetrovatelsky
program

Hematologie 2020 Post-ASH 13
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STREDA 22. 1. 2020

LEKARSKY PROGRAM

SALONEK QUADRANT

8:45-9:45
Meet the expert workshop — Minimalni rezidualni nemoc
Frorikova E. (Praha), Hrusak O. (Praha), Klener P. jr. (Praha)

Ve workshopu budou diskutovany vyhody a nevyhody jednotlivych metod pro stanovovani
minimalni rezidualni nemoci v&etné novych postupt a klinické interpretace vysledkd.

SAL ZENIT

11:05-12:25
Edukacni program: State of Art — Post-ASH 1

Predsedajici: Faber E. (Olomouc), Viydra J. (Praha), Zuna J. (Praha)

EOT 11:05-11:25
AKUTNi MYELOBLASTOVA LEUKEMIE
74k P. (Hradec Krélové)

E02 11:25-11:45
CHRONICKA MYELOIDNi LEUKEMIE
Mayer J. (Brno)

EO3 11:45-12:05
AKUTNIi LYMFOBLASTOVA LEUKEMIE
Trka J. (Praha)

EO4 12:05-12:25
TRANSPLANTACE KRVETVORNYCH BUNEK
Jindra P. (Plzen)

12:30-14:00 Obéd (hotelova restaurace Veduta, 2. patro)

Hematologie 2020 Post-ASH
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14:00-15:30

Slavnostni zahajeni konference

Predsednictvo: Cetkovsky P. (Praha), Dyr J.E. (Praha), Mayer J. (Brno), Kozak T. (Praha),
Kvasnicka J. (Praha), Stary J. (Praha), Trnény M. (Praha), Hrabankova D. (Praha)

14:00 - 14:15
ZAHAJENi KONFERENCE

14:15 - 14:45
NEUWIRTOVA PREDNASKA:
DYSPLASTIC JOURNEY
G. MUFTI (LONDON, UK)

14:45-15:15
HERMANSKEHO PREDNASKA:
NOVEL INSIGHTS INTO THE MOLECULAR PATHOGENESIS OF AGGRESSIVE
LYMPHOMA SUBTYPES AND THEIR CLINICAL IMPLICATIONS
G. LENZ (MUNSTER, GERMANY)

15:30-15:45 Prestavka

15:45-17:15
Prednaskova sdéleni
Predsedajici: O. Hrusak (Praha), T. Stopka (Praha), M. Simicek (Ostrava)

(=}
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001 15:45-16:00

PLATELET DESIALYLATION AS A PREDICTIVE MARKER IN CHILDHOOD IMMUNE
THROMBOCYTOPENIA (ITP)

Volejnikova J. (Olomouc) a spol.

002 16:00-16:15

DEEP IMMUNOPROFILING BY FLOW CYTOMETRY AND NGS REVEALS DISTINCT T
CELL PROFILE IN PEDIATRIC HEPATITIS-ASSOCIATED APLASTIC ANEMIA
Novakova M. (Praha) a spol.

003 16:15-16:30

RANDOMIZED OPEN-LABELED ACADEMIC TRIAL COMPARING STANDARD AZA
THERAPY WITH COMBINATION OF G-CSF WITH AZA IN HIGH RISK MDS PATIENTS
- INTERIM ANALYSIS

Jonasova A. (Praha) a spol.
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004 16:30-16:45

CHARACTERIZATION OF A NOVEL JAK1 PSEUDOKINASE MUTATION IN THE FIRST
CASE OF TRISOMY 21-INDEPENDENT GATA1-MUTATED TRANSIENT ABNORMAL
MYELOPOIESIS

Lukes$ jr.J. (Praha) a spol.

005 16:45-17:00

GENOTYPES OF THE GENE ENCODING THE MEMBRANE TRANSPORTER SLC22A4
ARE ASSOCIATED WITH MOLECULAR RELAPSE-FREE SURVIVAL AFTER
DISCONTINUATION OF IMATINIB THERAPY IN PATIENTS WITH CHRONIC MYELOID
LEUKEMIA

Machova Polédkova K. (Praha) a spol.

006 17:00-17:15

CHARACTERIZATION OF PATHOGENIC VARIANTS ASSOCIATED WITH
HEREDITARY THROMBOCYTOPENIAS IN FAMILIES FROM THE CZECH REPUBLIC
Doubek M. (Brno) a spol.

17:15-18:15 Posterova sekce (sal Meridian)

n
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POSTEROVA SEKCE

* Diskuse u posteru: stfeda 22. 1. 2020 od 17:15 do 18:15 hod., sal Meridian
* Postery budou vystaveny po celou dobu konani konference.

LYMFOIDNi NADORY (POSTERY P01 - P10)

PO1

—> PREDNASKA €. 008

HIGH TP53 MUTATION LOAD PREDICTS PRIMARY REFRACTORY MANTLE CELL
LYMPHOMA

Obr A. (Olomouc) a spol.

P02

—> PREDNASKA ¢. 007

ANALYSIS MUTATIONAL LANDSCAPE IN SYSTEMIC ANAPLASTIC LARGE CELL
LYMPHOMA IDENTIFIES NOVEL PROGNOSTIC MARKERS

Lobello C. (Brno) a spol.

PO3

—> PREDNASKA €. 012

OVERALL SURVIVAL BENEFIT OF IXAZOMIB, LENALIDOMIDE AND
DEXAMETHASONE (IRD) OVER LENALIDOMIDE AND DEXAMETHASONE (RD)
Minafik J. (Olomouc) a spol.

P04

—> PREDNASKA €. 010

SEPARATE ROLES OF ASPARAGINE AND GLUTAMINE IN CYTOSTATIC EFFECT OF
L-ASPARAGINASE - STABLE ISOTOPE TRACING APPROACH

Hlozkova K. (Praha) a spol.

pPO5

—> PREDNASKA €. 002

DEEP IMMUNOPROFILING BY FLOW CYTOMETRY AND NGS REVEALS DISTINCT
T CELL PROFILE IN PEDIATRIC HEPATITIS-ASSOCIATED APLASTIC ANEMIA
Novakova M. (Praha) a spol.
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PO6

EARLY FOLLICULAR LYMPHOMA PROGRESSION IN PATIENTS TREATED WITH
FRONTLINE IMMUNOCHEMOTHERAPY WITH/WITHOUT RITUXIMAB
MAINTENANCE: CLINICALLY MEANINGFUL EVEN IN CHEMOSENSITIVE
INDIVIDUALS

Prochéazka V. (Olomouc) a spol.

PO7

TOWARDS HIGHER SAFETY OF HAEMATO-ONCOLOGICAL PATIENTS UNDERGOING
TREATMENT

Popkova T. (Ostrava) a spol.

P08
DYNAMIKA VYVOJE MUTACI TP53 U PACIENTU S CHRONICKOU LYMFOCYTARNI
LEUKEMIi BEHEM LECBY BCR INHIBITORY

Vonkova B. (Brno) a spol.

P09
LYNX (LYMPHOID NGS): KOMPLEXNi NGS PANEL PRO ANALYZU
PROGNOSTICKYCH A PREDIKTIVNICH MARKERU B-BUNECNYCH
LYMFOPROLIFERACI

Navrkalova V. (Brno) a spol.
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P10
MOZNOSTI UZITi PROTONOVE RADIOTERAPIE V LECBE HEMATOLOGICKYCH
MALIGNIT

Dédeckova K. (Praha) a spol.

MYELOIDNI NADORY (POSTERY P11 - P28)

P11

—> PREDNASKA 003

RANDOMIZED OPEN-LABELED ACADEMIC TRIAL COMPARING STANDARD AZA
THERAPY WITH COMBINATION OF G-CSF WITH AZA IN HIGH RISK MDS PATIENTS
— INTERIM ANALYSIS

JonasSova A. (Praha) a spol.
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P12

—> PREDNASKA 005

GENOTYPES OF THE GENE ENCODING THE MEMBRANE TRANSPORTER SLC22A4
ARE ASSOCIATED WITH MOLECULAR RELAPSE-FREE SURVIVAL AFTER
DISCONTINUATION OF IMATINIB THERAPY IN PATIENTS WITH CHRONIC MYELOID
LEUKEMIA

Machova Poldkova K. (Praha) a spol.

P13

—> PREDNASKA 004

CHARACTERIZATION OF A NOVEL JAK1 PSEUDOKINASE MUTATION IN THE FIRST
CASE OF TRISOMY 21-INDEPENDENT GATA1-MUTATED TRANSIENT ABNORMAL
MYELOPOIESIS

Lukes$ Jr. J. (Praha) a spol.

P14

ABERRANTLY ELEVATED SUPRABASIN IN THE BONE MARROW AS A CANDIDATE
BIOMARKER OF ADVANCED DISEASE STATE IN MYELODYSPLASTIC SYNDROME
Pfibyl M. (Praha) a spol.

P15
GENOMICKA ANALYZA BCR-ABL1 POSKYTUJE STRATIFIKACNi MODEL
“SEMAFORU” S MOZNYM UPLATNENIM PRO PREDPOVED PREZITi BEZ LECBY
U PACIENTU S CHRONICKOU MYELOIDNi LEUKEMIi

Motlova E. (Praha) a spol.

P16

RUNX1 MUTATION ACCOMPANIED WITH DYSREGULATED CELLULAR
SENESCENCE IN LOWER-RISK MYELODYSPLASTIC SYNDROME PATIENTS IS
ASSOCIATED WITH DISEASE PROGRESSION

Hruba M. (Praha) a spol.

P17

THE INSPIRE STUDY IN HIGHER-RISK MYELODYSPLASTIC SYNDROME (HR-MDS):
A NOVEL PHASE 3 STUDY ADAPTIVE DESIGN FOR HEMATOLOGICAL
MALIGNANCIES IN ADULTS

Jondsova A. (Praha) a spol.
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P18

A COMPARISON OF TWO STANDARDIZED QUANTITATIVE RT-PCRs WITH CE IVD
KIT FOR DIGITAL PCR IN CML PATIENTS WITH DIFFERENT LEVEL OF BCR-ABL1
TRANSCRIPTS

Folta A. (Brno) a spol.

P19

MULTICOLOR IMMUNO-PHENOTYPING OF CANDIDATE LEUKEMIC STEM CELL
MARKERS IN CD34+CD38- CHRONIC MYELOID LEUKEMIA STEM CELLS

Culen M. (Brno) a spol.

P20

KOMPLEXNi ANALYZA PROGNOSTICKY RELEVANTNICH ZMEN V METYLACI DNA
U PACIENTU S AKUTNi MYELOIDNi LEUKEMIi POMOCi DNA METYLACNIHO
SEKVENACNIHO PANELU

Sestakova S. (Praha) a spol.

P21

CIRCULATING SMALL NONCODING RNAs AS NOVEL SEMI-INVASIVE MARKERS OF
PATIENT SURVIVAL IN MYELODYSPLASTIC SYNDROMES

Hrustincova A. (Praha) a spol.

P22
MUTACE ZODPOVEDNE ZA REZISTENCI BUNEK CHRONICKE MYELOIDNI
LEUKEMIE NA LECBU JSOU ZiSKAVANY DE NOVO BEHEM PUSOBENI IMATINIBU
PRI AKTIVACI CHYBUJICi ALT-NHEJ DRAHY

Cufik N. (Praha) a spol.
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P23

PONATINIB TREATMENT IN CML AND Ph+ ALL PATIENTS: REAL-LIFE DATA FROM
THE CZECH REGISTRIES

Bélohlavkova P. (Hradec Kréalové) a spol.

P24
SPOLEHLIVE HODNOCENI ,,LOW-LEVEL" MUTACI V KINAZOVE DOMENE BCR-ABL1
V OBDOBIi NESTABILNi VELKE MOLEKULARNi ODPOVEDI NA LECBU U PACIENTU
S CHRONICKOU MYELOIDNi LEUKEMIi

Benesova A. (Praha) a spol.
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P25
SOUVISi HORSi PRUBEH CML U MLADE , AYA“ GENERACE PACIENTU

S MUTACEMI V GENECH DULEZITYCH PRO MYELOIDNi VYZRAVANi BUNEK?
Koblihova J. (Praha) a spol.

P26
VYSLEDKY LECBY AML ZRELABOVANYCH PO ALLOGENNIi TRANSPLANTACI,
ZKUSENOSTI UHKT

Markova M. (Praha) a spol.

P27

ARSENIC TRIOXIDE UPREGULATES CEREBLON mESSENGER RNA EXPRESSION
AND POTENTIATES SENSITIVITY OF SKM-1 AND MDS-L CELLS TO LENALIDOMIDE
Fuchs O. (Praha) a spol.

P28

-CATENIN-TCF/LEF SIGNALING PROMOTES STEADY-STATE AND EMERGENCY
GRANULOPOIESIS THROUGH G-CSF RECEPTOR UPREGULATION

Danék P. (Praha) a spol.

NENADOROVA HEMATOLOGIE (POSTERY P29 — P31)

P29

—> PREDNASKA 006

CHARACTERIZATION OF PATHOGENIC VARIANTS ASSOCIATED WITH
HEREDITARY THROMBOCYTOPENIAS IN FAMILIES FROM THE CZECH REPUBLIC
Doubek M. (Brno) a spol.

P30
FUNCTIONAL TESTING OF GENE VARIANTS IN INHERITED THROMBOCYTOPENIAS
Skalnikova M. (Brno) a spol.

P31

OPTIMALNI VYBER JEDNOTEK PRO MERENi D-DIMERU V PLAZME
Maskova V. (Praha) a spol.
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CTVRTEK 23. 1. 2020
LEKARSKY PROGRAM

SAL ZENIT

09:40-11:00
Edukacni program: State of Art — Post-ASH 2

Predsedajici: Klener P. jr. (Praha), Maisnar V. (Hradec Kralové), Mraz M. (Brno)

EO5 09:40-10:05

NON-HODGKINOVY LYMFOMY
Trnény M. (Praha)

EO6 10:05-10:20
HODGKINUV LYMFOM
Prochéazka V. (Olomouc)

EO7 10:20 - 10:40
CHRONICKA LYMFOCYTARNI LEUKEMIE
Doubek M. (Brno)

EO8 10:40 - 11:00
MNOHOCETNY MYELOM
Hajek R. (Ostrava)

11:00-11:20 Prestavka na kavu

11:20-12:50
Prednaskova sdéleni
Predsedajici: Cetkovsky P. (Praha), Janikova A. (Brno), Papajik T. (Olomouc)

OCENENA SDELENI MLADYCH HEMATOLOGU
007 11:20-11:35

ANALYSIS MUTATIONAL LANDSCAPE IN SYSTEMIC ANAPLASTIC LARGE CELL
LYMPHOMA IDENTIFIES NOVEL PROGNOSTIC MARKERS
Lobello C. (Brno) a spol.
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OCENENA SDELENi MLADYCH HEMATOLOGU

008 11:35-11:50

HIGH TP53 MUTATION LOAD PREDICTS PRIMARY REFRACTORY MANTLE CELL
LYMPHOMA

Obr A. (Olomouc) a spol.

009 11:50-12:05

SUBGROUP ANALYSES OF ELDERLY PATIENTS AGED = 70 YEARS IN AUGMENT:
A PHASE 11l RANDOMIZED STUDY OF LENALIDOMIDE PLUS RITUXIMAB (R?) VS
RITUXIMAB PLUS PLACEBO (R-PLACEBO) IN PATIENTS WITH RELAPSED/
REFRACTORY (R/R) INDOLENT NON-HODGKIN LYMPHOMA (iNHL)

Trnény M. (Praha) a spol.

010 12:05-12:20

SEPARATE ROLES OF ASPARAGINE AND GLUTAMINE IN CYTOSTATIC EFFECT OF
L-ASPARAGINASE - STABLE ISOTOPE TRACING APPROACH

HloZkova K. (Praha) a spol.

011 12:20-12:35

AN EXPLORATORY ANALYSIS OF BRENTUXIMAB VEDOTIN PLUS CHP (A+CHP) IN
THE FRONTLINE TREATMENT OF PATIENTS WITH CD30+ PERIPHERAL T-CELL
LYMPHOMAS (ECHELON-2): IMPACT OF CONSOLIDATIVE STEM CELL
TRANSPLANT

Trnény M. (Praha) a spol.

012 12:35-12:50

OVERALL SURVIVAL BENEFIT OF IXAZOMIB, LENALIDOMIDE AND
DEXAMETHASONE (IRD) OVER LENALIDOMIDE AND DEXAMETHASONE (RD)
Minarik J. (Olomouc) a spol.

13:00-14:00 Obéd (sal Meridian, 3. patro)

14:15-15:35
Edukaéni program: State of Art — Post-ASH 3

Predsedajici: Dyr J.E. (Praha), PospiSilova D. (Olomouc), Zemanova Z. (Praha)

EO9 14:15-14:35
MYELODYSPLASTICKY SYNDROM
Jonasovéa A. (Praha)
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E10 14:35-14:55
ANEMIE
Cermak J. (Praha)

E11 14:55-15:15
KOAGULACE A HEMOSTAZA
Salgj P. (Praha)

E712 15:15-15:35
IMUNITNi TROMBOCYTOPENIE
Kozak T. (Praha)

15:40 ZAKONCENi KONFERENCE

Save the date!
Srdecéné vas zveme na

21. prazské hematologické dny - HEMATOLOGIE 2021 - Post-ASH
28.-29. 1. 2021

o
p |
<
A
-
m
x
N
w
-
[
o
[
o

Hematologie 2020 Post-ASH 25



OSETROVATELSKY PROGRAM



STREDA 22. 1. 2020
OSETROVATELSKY PROGRAM

SAL NADIR

11:05-12:25
Osetiovatelsky program — Bezpec¢na péce v hematologii I.
Predsedajici: Hrabankova D. (Praha), Vylitova L. (Praha)

S01
ASPEKTY KVALITY V HEMATOONKOLOGII
Mlateckova L. (Praha)

S02
ZASADY BEZPECNEHO PODAVANiI KREVNICH PRIPRAVKU U HEMATOLOGICKYCH
PACIENTU

BickoSova M. (Praha) a spol.

503
JE OCHRANA PERSONALU PRI PODAVANI CYTOSTATIK DOSTATECNE BEZPECNA?
Strakova K. (Praha) a spol.

S04
BEZPECNA OSETROVATELSKA PECE O PACIENTA LECENEHO CAR - T BUNKAMI
VydrZelova E. (Brno) a spol.

S05
PROZILY JSME MIMORADNOU UDALOST - CO NAM DALA, CO NAM VZALA?
Svobodova K. (Praha) a spol.

12:30-14:00 Obéd (hotelova restaurace Veduta, 2. patro)
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14:00-15:30 3 .. ) ) .
Slavnostni zahajeni (sal Zenit)

15:30-15:45 Prestavka

15:45-17:15
Osetiovatelsky program — Bezpec¢na péce v hematologii Il.
Predsedajici: Turkova L. (Praha), Wintnerova J. (Praha)

S06
BEZPECNOST PACIENTU V KLINICKEM ZKOUSENi POHLEDEM STUDIJNi SESTRY
Kajaba V. (Olomouc)

S07
BEZPECNA PECE O DLOUHODOBE CENTRALNI ZILNi KATETRY U DETI
PO TRANSPLANTACI KRVETVORNYCH BUNEK V DOMACIM PROSTREDI
Cepelakova V. (Praha) a spol.

S08
NASE ZKUSENOSTI S PICC U PACIENTU PODSTUPUJICICH TRANSPLANTACI
KRVETVORNYCH BUNEK

Marxova M. (Plzeri) a spol.

S09
SPECIFIKA PSYCHICKE ZATEZE SESTER NA HEMATOONKOLOGII
Konarik M. (Ostrava)
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CTVRTEK 23. 1. 2020

OSETROVATELSKY PROGRAM-WORKSHOP PALIATIVNi PECE

SAL NADIR

09:40-11:00
Paliativni péce I. - Konzilium nemocnic¢niho paliativniho
tymu a dokumentace - interaktivni workshop

Rusinova K. (Praha), Latova M. (Praha)

NEMOCNICNI PALIATIVNI PECE - ODLISNOSTI MEZI LAICKOU PREDSTAVOU
A MEDICINSKYMI DATY. PRAKTICKA DEMONSTRACE KONZILIA PALIATIVNIHO
TYMU. ZAPIS V DOKUMENTACI A ULOHA SESTRY V TYMU.

11:00-11:20 Prestavka

11:20-12:50
Paliativni péce Il. - Sdélovani nepfiznivé zpravy
- interaktivni workshop

Hrdlickova L. (Praha)

DOPORUCENE POSTUPY PRO SDELOVANI ZAVAZNE ZPRAVY A GUIDELINES PRO
PRACI S EMOCEMI, KTERE SITUACE PRI SDELOVANI NEPRIiZNIVE ZPRAVY
OBVYKLE DOPROVAZEJi.

13:00-14:00 Obéd (sal Meridian, 3. patro)

14:15-15:35
Paliativni péce Ill. - Paliativni péce v hematologii
- edukacni seminar

Kouba M. (Praha), Klejnova M. (Praha)

KOMUNIKACE PRIMARNIHO HEMATOLOGICKEHO A PALIATIVNIHO TYMU,
KOMUNIKACE S PACIENTEM A PRIBUZNYMI. SPECIFICKE ASPEKTY PECE
NA KONCI ZIVOTA V HEMATOLOGII.

15:40 Zakonéeni konference

Save the date! Srde¢né vas zveme na 21. prazské hematologické dny
- HEMATOLOGIE 2021 - Post-ASH 28.-29. 1. 2021

J
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STREDA 22. 1. 2020

¥J GILEAD

Advancing Therapeutics.
Improving Lives.

10:00-10:45 SAL ZENIT

LECBA 1. PACIENTA
PRIPRAVKEM YESCARTA
(CAR-T) V CESKE
REPUBLICE

MUDr. FrantiSek Folber, Ph.D.

Doc. MUDr. Andrea Janikova, Ph.D.

A
/N 0 el
W Bristol-Myers Squibb (E:;lgene

STREDA 22. 1. 2020

AB quibb Company

10:00-10:45 SAL NADIR

NOVINKY V PORTFOLIU
BMS & CELGENE

Prof. MUDr. Ivan Spi¢ka, CSc.

Prof. MUDr. Marek Trnény, CSc.

Prof. MUDr. Marek Trnény, CSc.

Hematologie 2020 Post-ASH
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STREDA 22. 1. 2020 | | STREDA 22. 1. 2020

-
janssen J I, NOVARTIS
fomonJohmson
13:00-13:45 SAL ZENIT 13:00-13:45 SAL NADIR
TAKE CONTROL MUZEME POSKYTNOUT
LEPSI PE(}I NASIM
Panelova diskuse na téma: PACIENTUM?

Moderuji:

Prof. MUDr. Michael Doubek, Ph.D.
Doc. MUDr. Lukas Smolej, Ph.D.
MUDr. Eva Konifova
(VFN Praha)

MUDr. Jan Vélka, Ph.D.
MUDr. Petr Soukup, MHA
(UHKT Praha)

MUDr. Jan Vydra
(UHKT Praha)

32 20. PRAZSKE HEMATOLOGICKE DNY 22.-23. 1. 2020



CTVRTEK 23. 1. 2020

8:45-9:30 SAL ZENIT

VYHLIDKY PACIENTU
S R/R DLBCL - LECBA MiSTO
PALIACE

8:45 - 9:15

Prof. MUDr. Marek Trnény, CSc.
(I. interni klinika — klinika hematologie,
VFN Praha)

9:15-9:30

MUDr. David Belada, Ph.D.
(IV. interni hematologicka klinika,
FN Hradec Krélové)

| | GTVRTEK 23. 1. 2020

SANOFI .2

8:45-9:30 SAL NADIR

Predsedajici:

Prof. MUDr. Vladimir Maisnar, Ph.D., MBA
Doc. MUDr. Tomas Kvasnicka, CSc.
MUDr. Jaromir Gumulec

Doc. MUDr. Tomas Kvasnicka, CSc.
(Trombotické centrum, VFN Praha)

Prof. MUDr. Vladimir Maisnar, Ph.D., MBA
(4. interni hematologicka klinika,
FN Hradec Kréalové)

MUDr. Jaromir Gumulec
(Klinika hematoonkologie, FN Ostrava)
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CTVRTEK 23. 1. 2020 ‘ ‘ CTVRTEK 23. 1. 2020

Obb\/'@ GEDEON RICHTER

13:00-14:00 SAL ZENIT 13:30-14:00 SAL NADIR

Satelitni sympozium s pohosténim

GLOBIFER FORTE V TERAPII

VENCLYXTO™ SIDEROPENIE A ANEMIE
NOVA NADEJE PRO U PACIENTU
PACIENTY S RELABUJICI S IDIOPATICKYMI
CHRONICKOU STREVNIMI ZANETY

LYMFOCYTARNI LEUKEMIi
Prof. MUDr. Milan Lukas, CSc.

MUDr. Martin Vasatko
(Klinické a vyzkumné centrum pro stfevni
Doc. MUDr. Luka$ Smolej, Ph.D. zanéty ISCARE |.V.F., Praha)

Prim. MUDr. Martin Spag&ek, Ph.D.

Prof. MUDr. Marek Trnény, CSc.
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SBORNIK
ABSTRAKTU




EDUKACNI PROGRAM
(Abstrakty EO1 — E12)
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STREDA 22.1.2020  11:05 - 12:25 (SAL ZENIT)

NOVE LEKY V TERAPII AKUTNi MYELOIDNI LEUKEMIE - POST ASH 2019
24k P.
IV. interni hematologicka klinika, FN Hradec Kralové a LF Hradec Kralové UK Praha

Akutni myeloidni leukémie (AML) je velmi heterogenni onemocnéni, které je charakterizovano
specifickymi genetickymi, epigenetickymi a metabolickymi abnormalitami. Nové znalosti
biologické povahy AML a pfedevSim moznost jejich rychlého ur€eni pfispélo k rozvoji cilené
terapie. Na schématu ¢.1. je uveden optimdlni diagnosticky pfistup vedouci k ddkladnému
vySetfeni leukemického klonu. Tyto informace otevrely pole pro vyvoj a pouziti cilené terapie.
V poslednich 5 letech byla ovéfena vysokad Ucinnost pfipravkd ze skupiny tzv ,malych
molekul” jak v monoterapii tak kombinované terapii. Druhym intenzivné zkoumanym
pFistupem jsou pfistupy zalozené na imunitnich mechanismech. Pouziti malych molekul
a protilatek v klinickych studiich/ klinické praxi dokumentuje schéma ¢.2.

Optimalni zafazeni novych pfipravkd do indukéni terapie, udrzovaci terapie nebo v terapii
relaps/refrakterni AML je nyni ovéfovano a hodnoceno. Mezi nejvyznamnéjsi pfipravky,
které byly nebo brzy budou zavedeny do klinické praxe patfi:

a) BCL2 inihibitory ( venetoclax)

b) inhibitory ,hedgehog pathway signaling” (glasdegib)

¢) liposomalni kombinace daunorubicinu a cytarabinu (CPX - 351)

d) mutace genu pro IDH1 a IDH2 ( ivosidenib a enasidenib)

e) anti CD33 (gentuzumab ozogamicin) a lécba na podkladé imunitnich mechanismu
f) FLT 3 inhibitory ( midostaurin, quizartinib, sorafenib, gilteritinib)

a) Venetoklax v [é€bé AML

Selektivni inhibice BCL-2 (anti-apoptotického proteinu) venetoklaxem (V) vede ke zvy$ené
citlivosti leukemickych bunék k oxidativnimu stresu a obnoveni apoptotickych mechanisma.
Soucasné byl prokazan synergicky efekt s hypomethylaénimi Iéky (HMA) a cytarabinem.

Di Nardo et al prokazali v souboru 145 pacientd strasich 65 let s nové diagnostikovanou
AML, kde byla pouzita kombinace V a decitabinu (HMA-D) nebo LDAC (cytarabin v nizkych
davkach) vysokou U¢innost a dobrou toleranci. Byla dosazena u 67% pacientd CR/CRIi
(u pacientd s mutaci NPM1 91%) a ve skupiné s CR/CRi byla u 29% dosaZena MRD negativita.
Ve skupiné pacientd s nepfiznivou prognézou pak 60% a pfi sou¢asné mutaci TP53 47%
CR/CRi). Wei et al v podobné studii pfi kombinaci V+LDAC doséhl celkové 54% CR/CRIi.
Nejhorsi vysledky byly pozorovany ve skupiné s nepfiznivou cytogenetikou a u sekundarnich
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AML (CR/CRi 42% a 35%). Zajimavy byl Udaj vyrazné nizké odpovédi ve skupiné nemocnych
U nichz predchézela terapie HMA. Pratz et al (ASH 2019, # 264) vyhodnotil soubor pacientd,
u kterych nebyla mozna intenzivni indukéni [é¢ba a CR/CRi byla navozena V+ LDAC/HMA,
a u kterych byla provedena SCT s velmi dobrymi vysledky. Jakou odpovéd' Ize oCekavat
po terapii v kombinaci s V hodnotil Maiti et al (ASH2019, # 2637) - CR/CRi u nové
diagnostikovanych pacientd byla 95%, nelé¢enych s AML 67%, predlé¢enych sAML 37%
auR/RAML 27%.

b) Glasdegib
Clasdegib (Gla) vede k inhibici hedgehog receptoru, ktery naruSuje systém onkogennich

enzymU, ktery je aberantné exprimovan na rdznych hematologickych malignitdch véetné
AML. Cortes et al (Leukemia 2019) dokumentoval u nové diagnostikovanych pacientd s AML
starSich 55 let Ié¢enych kombinaci Gla + LDAC vs LDAC zvySené poctu CR a prodlouzeni OS
ve skupiné s Gla ( 17% vs 2,3% a median OS 8,8 vs 4,9 mésice). Gla byl schvalen FDA pro
|é¢bu nové diagnostikovanych AML v kombinaci s LDAC u pacient0 starSich 75 let.

c) CPX-351

Jedné se o liposomalni formu cytarabinu a daunorubicinu v poméru 5:1. Na vyjimec&nost
Iéku upozornila vyrazné lepSi odpovéd ve skupiné pacientd se sekundarni AML nebo
nepfiznivou cytogenetikou. N&asledné provedené studie potvrdily v téchto skupinach
navozeni vy$§iho poétu CR/CRi a prodlouZeni OS ve srovnani se skupinou lé¢enou rezimem
7+3. Prozatim nejsou k dispozici data, ktera by porovnala CPX-351 se skupinou standardné
|é¢enych HD-AraC v konsolidaci, pfipadné s jinymi salvage rezimem. Lindsley et al (ASH2019,
#15) neprokazal lepsi vysledky CPX — 351 vs 7+3 v dosazeni CR/CRi nebo OS (5,7 vs
5,1 mésice) ve skupiné nové diagnostikovanych starSich pacientd s nepfiznivou AML
+ mutaci TP53.

d) Ivosidenib a enasidenib

Mutace v isocytrat-dehydrogendzovém enzymatickém komplexu (IDH 1/2) jsou
dokumentovany v 15-25% a €asto jsou pfitomny u nemocnych se stfednim cytogenetickym
rizikem, asociovany s NPM1 mutaci a DNTMT3A. NaruSeni této funkce vede k blokadé
diferenciace blastd. Enasidenib (Ena) je selektivni blokator IDH2 mutovaného enzymu,
Ivosidenib (lvo) je blokator IDH1 mutovaného enzymu. Oba léky navozuji diferenciaci
a nevedou k myelosupresi. Z nezadoucich U¢inkd je u Ena pfitomna hepatotoxicita u Ivo
prodlouzeni QTc intervalu.

V monoterapii ve skupiné R/R AML byla u Eva navozena CR u 19% u Ivo 21,6% s celkovym
medidnem OS 8,8 mésice u obou blokatord. Diferenciacni syndrom se objevuje pozdéji
ve srovnani s ATRA syndromem u APL (u Ena median vyskytu 48 a u Ivo 29. den).
Ivosidenib byl schvalen FDA v monoterapii pro pacienty s AML IDH1+ vy$§$iho véku, ktefi ne-
jsou indikovani k intenzivni chemoterapii. Ve fazi 3 probihaji studie u nové diagnostikova-
nych ,fit“ pacientd s AML: intensivni chemoterapie + Ivo (NCT0263708) a ve skupiné ,unfit”
star$ich pacient: azacitidin + Ivo/placebo (NCT02577406).
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e) anti CD33 (gentuzumab ozogamicin, GO) a Ié¢ba na podkladé imunitnich mechanismd
Vyuziti konjugédtu protiladtky antiCD33 a calicheamicinu se v pribéhu poslednich 10 let
zasadné zménilo. Zasadni zménu pfinesly zavéry publikované studie Hills et al (Lancet Oncol
2014). GO v davce 3mg/m2 v kombinaci s intenzivni chemoterapii signifikantné snizilo riziko
relapsu a prodlouZila OS ve skupiné s pfiznivym cytogenetickym rizikem.

Nelze opomenout velky vyvoj v oblasti terapie AML na podkladé imunitnich mechanismg,
které Ize rozdélit do dvou zakladnich pristupl. Tvorba protilatky s konjugaty (GO) a aktivace
T lymfocytd (bispecifické protilatky CD3-AML antigen (3/ 123/70/ 47/ MCLA117); CAR-T
nebo CAR-NK; vakcinace; ovlivnéni checkpoint receptor().

f) FLT 3 inhibitory

Efekt inhibitord FLT3 ITD/TKD mutace byl prokazan:

- ve studii RATIFY u nové diagnostikovanych AML FLT3+ pro midostaurin, ktery byl
kombinovan se standardni chemoterapii

- pro R/R AML byl dokumentovan efekt quizartinibu ve studii QUANTUM-R a gilteritinibu
ve studii ADMIRAL.

Na z&kladé vysledkd téchto studii byl FDA schvélen midostaurin v terapiii nové
diagnostikovanych AML FLT3+ v kombinaci s chemoterapii pro indukéni a konzolidaéni 1é¢bu
a gilteritinib pro terapii R/R AML. Aktudlné je studovan vyznam podani FLT3 inhibitord
v udrZovaci 1é¢bé. Je blize analyzovan vyznam |é¢by inhibitory pfi rdzné velikosti leukemické
FLT3+ populace. Existence vice mutacnich variant FLT3 a r0znych variant kindzové domény
mUze ¢astecné vysvétlovat rezistenci k inhibitordm FLT3.

Z4vér:

Vyvoj novych cilenych [ékd nékdy nazyvanych ,biologika“ nebo ,malé molekuly” vyznamné
zasahuje do navrhu Ié¢ebného postupu jak u nové diagnostikovanych tak u R/R AML. Lécba
na basi imunitnich mechanismU je pfedmétem intenzivniho rozvoje a testovani v klinickych
studiich | a Il. faze. V CR je mozné na prelomu 2019/20 standardné uZivat v Ié&ebnych
algoritmech midostaurin a GO, ve specifickém |é¢ebném programu pak venetoclax
a gilteritinib. Nicméné Ize ocekavat brzké zavedeni dalSich cilenych preparatd ze skupiny
malych molekul dale CPX-315 a imunoterapie do standardni Ié¢by AML.

Jako modelovy priklad vedeni [é¢by AML v roce 2020 uvadim schéma ¢&.3, které bylo
prezentovano Courtney DiNardo v edukacnim bloku ASH 2019.
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Schéma 1

Diagnostic Workup for AML in 2019

LS Morphology (BM, PB), Flow cytometry (CD33)

w

Conventional cytogenetics, FISH (per request), marrow IHC
Mutation results (FLT3-1TD, FLT3-D835 TKD, IDH1, IDH2)

Next gen sequencing
(400 mutations)

How long can/should we wait for treatment initiation?

Schéma 2
The rapidly evolving treatment landscape of AML
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Schéma 3

Evolving diagnostic and treatment paradigm for Newly Dx AML

Assessment of patient characleristics
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CML A ASH 2019
Mayer J.
Interni hematologicka a onkologicka klinika FN Brno a LF Masarykovy univerzity Brno

Na konferenci ASH 2019 zaznélo celkem 24 prednadSek a bylo prezentovano celkem
113 posterd. Z Ceské republiky se jednalo o 1 spolul&ast na pfednésce a o 4 postery.
CML se nyni stala pomérné dobfe IéCitelnou chorobou s dlouhodobym prezitim blizicim se
populaci bez této choroby. Hlavnimi okruhy zajmu nyni zOstavaji mj. tyto oblasti:

» pokrocila stadia, blasticka krize

« vedlejsi UCinky terapie, snaha o jeji vysazeni (tzv. TFR, treatment-free remission)

+ biologie choroby s cilem vyuzit poznatky k vylé€eni nemoci

Pfevazné z téchto oblasti jsou nyni vybrany ndzvy zajimavych abstrakt a citovany jejich
z4avéry. Misty je doplnén kratky komentar.

25 Discontinuation of Tyrosine Kinase Inhibitor in Children with Chronic Myeloid Leukemia
(JPLSG STKI-14 study)

Conclusion: These data indicate that as in adults, TKI may be safely discontinued also in
children younger than 15 years of age at diagnosis, treated with TKI for > 3 years, and
sustained MR4.0 for 2 2 years, including patients who relapsed after HSCT. We suggest that
plasma trough concentration level of imatinib may predict TFR for children with CML and
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sustained MR4.0 with imatinib. Further study of TKI discontinuation in children with CML is
expected.
Pozoruhodna prace s vysazovanim terapie i u déti.

27 A Report on 114 Patients Who Experienced Treatment Free Remission in a Single
Institution during a 15 Years Period: Long Term Follow-up, Late Molecular Relapses and
Second Attempts

Conclusion. Based on a 15 years’ experience we were able to report on long term follow-up
in TFR1 and in TFR2. Among patients experiencing molecular relapses, we observed 14%
and 17% late relapses after more than 2 years after TFR1 and TFR2 respectively, suggesting
that a long-term molecular follow-up is mandatory for CML patients in TFR.

Jedna z nemnoha praci, ukazujici, ze riziko relapsu choroby pretrvavd dlouhodobé
po vysazeni.

30 Prognostication of Molecular Relapses after Dasatinib or Nilotinib Discontinuation in
Chronic Myeloid Leukemia (CML): A FI-LMC STOP 2G-TKI Study Update

Conclusion: 2G-TKI may be successfully stopped in CML pts with long-lasting MR4.5. Those
without a history of suboptimal response or resistance have greatest chances of success.
Sudden blast crisis is rare but unpredictable. Post-TKI discontinuation estimates of TFR
change overtime. Together with that of molecular response type at specific time points,
they represent important dynamic prognostic measures of outcome. They may also help
individualizing molecular monitoring programs after TKI cessation.

MUj osobni komentér je, Ze o vysazovani by se mélo uvazovat jen u nemocnych s nizkym
rizikem choroby a s excelentni [é¢ebnou odpoveédi.

188 Combining the Allosteric ABL1 Inhibitor Asciminib (ABLOO1) with Ponatinib Suppresses
Emergence of and Restores Efficacy Against Highly Resistant BCR-ABL1 Compound Mutants
Taken together, our findings support combining asciminib with ponatinib as a treatment
strategy for improved management and mitigating the emergence of highly resistant BCR-
ABL1 compound mutations in patients with Ph+ leukemia.

192 Optimum Imatinib Exposure Have Possibility of Leading to Appropriate Immune
Response after Imatinib Discontinuation in CML Patients

Conclusion: Treg population and Treg / CD8+ T cells ratio in PBMCs elevated after stopping
imatinib in non-retreatment groups of CML patients. Population of CD8+ T cells showed no
differences in two groups but CD8+ T cells were tending to activate after stopping imatinib
in non-retreatment groups. These data indicate that the kinetics of Treg after stopping
imatinib connect with the immune response of imatinib discontinued CML patients. In vitro
data indicate that Treg were more sensitive for imatinib treatment than CD8+ T cells, so
kinetics of Treg may possibly become the biomarker of ability of immune responses. Our
data suggested that optimum imatinib exposure induce appropriate immune responses
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leading good prognosis, and excess imatinib exposure induce exhaust immune responses
leading poor prognosis.

Velmi zajimav4a, ojedinéld pace davajici do souvislosti imunologické aspekty TFR
s koncentracemi TKI béhem terapie.

495 Nilotinib Vs Nilotinib Plus Pegylated Interferon a (Peg-IFN) Induction and Nilotinib or
Peg-IFN Maintenance Therapy for Newly Diagnosed BCR-ABL1 Positive Chronic Myeloid
Leukemia Patients in Chronic Phase (TIGER Study): The Addition of Peg-IFN Is Associated
with Higher Rates of Deep Molecular Response

Conclusions: This per protocol interim analysis demonstrates feasibility of the first-line
treatment with NIL 2¥300 mg/d combined with PEG-IFN 30-50 pg/week. Peg-IFN, when
added upfront to NIL further increases the rates of MR4 and MR4.5, which may translate
into higher rates of treatment free remission.

Prvni nadéjné vetsi vysledky rozsahlé mezinarodni studie s €eskou Ucasti (Brno, J Mayer,
D Z&&kova) s kombinaci nilotinibu a interferonu.

497 FLAG-IDA and Ponatinib in Patients with Blast Phase Chronic Myeloid Leukaemia:
Results from the Phase I/1l UK Trials Acceleration Programme Matchpoint Trial
Summary/Conclusion: We report the first prospective trial of ponatinib and conventional
chemotherapy for blast phase CML. The EffTox model combined Phase | and Il, and delivered
efficiency in determining the trial’s optimal dose. This innovative statistical model has the
potential to be applied in other rare malignancies. We confirm that FLAG-IDA + ponatinib
30mg, is a tolerable combination in blast phase CML, with promising response and survival.
Post-transplant ponatinib was well tolerated and no excess toxicity was observed when
ponatinib was used both pre- and post alloSCT. The combination of ponatinib and FLAG-IDA
represents a potentially important advance in the treatment of blast phase CML, a rare
complication which currently has a very poor outcome.

Ojedinéla studie s kombinaci Iékd pro prognosticky velmi nepfiznivou skupinu nemocnych.

1646 A Comparison of Two Standardized Quantitative RT-PCRs with CE IVD Kit for Digital
PCR in CML Patients with Different Level of BCR-ABL1 Transcripts

We showed that the results of quantitative detection of BCR-ABL1 transcripts (% IS)
obtained by the CE IVD RT-dPCR kit are in good correlation with the results of both
standardized RT-gPCR methods and all three methods provide comparable sensitivity.
RT-gPCR method yielded higher number of copies of control ABL gene per sample compared
to RT-dPCR although the input amount of RNA into the RT reaction was the same. The MR
level evaluation of RT-dPCR vs. both RT-gPCR methods was identical to the level MR3.0
(category >0.01% IS), while for samples in deep MR (category < 0.01% IS, MR4.0 and
below) revealed partial difference in categorization into the individual MR levels.

Zajimava data srovnavajici rzné metody pro rutinni detekci BCR-ABL.
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1647 Genotypes of the Gene Encoding the Membrane Transporter SLC22A4 Are Associated
with Molecular Relapse-Free Survival after Discontinuation of Imatinib Therapy in Patients
with Chronic Myeloid Leukemia

Conclusions: Based on observed data we suppose that the GC genotype of the SNP
rs460089 is associated with sufficient intracellular concentration of imatinib allowing more
efficient targeting of CML cells during the treatment. This resulted in a higher proportion of
patients who sustained MMR after imatinib stop as compared with patients with GG. Longer
duration of imatinib treatment increased the probability of MMR maintenance after imatinib
cessation also in patients with GG. The frequency of CC was low and outcome in between
GC and GG. The SNP rs460089 may provide an independent prognostic factor for molecular
response maintenance after imatinib cessation.

Pokud bude tento nédlez potvrzen v prospektivni studii, bude se jednat o mimoradné
jednoduchy a uziteény marker predikce TFR.

2922 Multicolor Immunophenotyping of Candidate Leukemic Stem Cell Markers in
CD34+CD38- Chronic Myeloid Leukemia Stem Cells

Conclusions: We show an overlap in surface expression of three previously reported CML
LSC markers — IL1-RAP, CD25 and CD26. Nevertheless, a combination of these markers can
detect more positive cells than any of the markers alone. Moreover, we demonstrate that
CD69 identifies the same cells within the CD34+CD38- compartment as the combination of
three above mentioned markers, which makes CD69 the best candidate for routine CML
LSC quantification.

Flowcytometrickd charakterizace leukemickych kmenovych bunék umozni jejich separaci
a dalSi studium.

2924 Long-Term Outcomes in Patients with Chronic Myeloid Leukemia in Chronic Phase
Receiving Frontline Nilotinib Versus Imatinib: Enestnd 10-Year Analysis

Among patients assigned to NIL300, NIL400, and IMA, a total of 11, 7, and 24 patients,
respectively, progressed to AP/BC by the data cutoff (including 1, 1, and 5, respectively,
after 5 y) (Table). A total of 32, 23, and 29 deaths on study from any cause were reported
in the NIL300, NIL400, and IMA arms, respectively; the most common causes were CML (6,
5, and 15 patients, respectively) and infections/infestations (5, 3, and 8, respectively). Of
all deaths on study, 16, 14, and 11 in the NIL300, NIL400, and IMA arms, respectively,
occurred after 5 y; almost all (37/41) were not CML related (including 10 due to general
disorders, 9 due to infections/infestations, 8 due to neoplasms, and 7 due to cardiac or
vascular disorders). Kaplan-Meier-estimated 10-y rates of event-free survival and overall
survival (OS) are shown in the Table.

Adverse events (AEs) leading to discontinuation of study treatment occurred in 67 (24.0%),
98 (35.4%), and 56 (20.0%) patients assigned to NIL300, NIL400, and IMA, respectively;
serious AEs occurred in 112 (40.1%), 127 (45.8%), and 97 (34.6%) patients, respectively.
Safety profiles of NIL and IMA remained consistent with previous analyses (nonhematologic
AEs in > 30% of patients: NIL [either dose], rash, headache, nausea; IMA, diarrhea, nausea,
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muscle spasms). In each arm, CVE rates in the first 5 y of study treatment were similar to
the rates beyond 5 y (Table).

Conclusions: NIL showed better long-term efficacy than IMA, with fewer progressions to
AP/BC during both the early and later years of the study, and fewer CML-related deaths.
MMR and deep molecular response rates were higher with NIL than with IMA throughout the
follow-up period. However, CVEs were more frequent with NIL than with IMA in the first 5y
and continued to occur at similar rates beyond 5 y. While the study was not powered for OS,
observed 10-year OS rates were similar between NIL and IMA. Overall, these results suggest
that the superior efficacy but higher vascular toxicity observed early on with frontline NIL
treatment is maintained with long-term treatment.

Table. Long-Term Outcomes

NIL300 NIL400 IMA
n=282 n=281 n =283
Kaplan-Meier-estimated 10-year rate, % (95% CI)
EFS on core treatment 92.0 (88.1-96.0) 96.2 (93.5-98.8) 90.3 (86.2-94.4)
Overall survival on study 87.6 (83.5-91.7) 90.3 (86.5-94.1) 88.3 (84.2-92.4)
Progressions to AP/BC according to time since randomization, n
0 to 5 years 10 19
> 5 years 1 il 5
Deaths according to study treatment time interval, n®°
0 to 5 years 16 9 18
> 5 years 16 14 11
CVEs regardless of study drug relationship®
Exposure-adjusted overall
incidence, n (incidence rate per 53 (0.30) 65 (0.38) 14 (0.08)
10 patient-years)
Frequency by study treatment
time interval, n (%)?
0to 5 years 24 (8.6) 32 (11.6) 7 (2.5)
> 5 years 29 (10.4) 33 (11.9) 7(2.5)

EFS, event-free survival.
2 Time intervals are based on each patient's individual treatment exposure.
b Based on the safety set (NIL300, n = 279; NIL400, n = 277; IMA, n = 280).

Bohuzel, celkové preziti se ukazalo stejné a potvrdil se daleko vy$si vyskyt kardiovaskularni
vedlejsich efektd u nilotinibu, coz tuto jinak velmi U¢innou a celkem dobfe snasenou latku
limituje.

AKUTNIi LYMFOBLASTOVA LEUKEMIE: ANEB CO JSME SE MOHLI DOZVEDET
NA #ASH19, POKUD JSME TAM BYLI, VSECHNO STIHLI, DAVALI POZOR

A NAVIC TO POCHOPILI

Trka J.

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

Rozdélme si novinky a ,novinky“, které jsme se o akutni lymfoblastové leukemii (ALL)
na #ASH19 dozvédéli, do nékolika kategorii. Zaprvé na nové informace o biologii nemoci
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a jejim vlivu na stratifikaci a urCovani prognosy pacientd, dale na novinky v metodice
diagnostickych postupl, pak na zhodnoceni dosavadnich lé¢ebnych pfistupd a néavrhy
novych, a potom na vse, co se tykd CAR-T cells a pfipadné bispecifickych protilatek. Protoze
na kazdém meetingu ASH se najde jedno téma, které vladne vSem a které vSechny svazuje,
a letos to nepochybné byly nejrdznéjsi modality imunoterapie.

Zaénéme novymi poznatky ve stratifikaci pacient0. Vysledky britské studie UKALL14 ukazuji,
Ze u dospélych si udrzuji prognosticky vyznam primarni chromosomalni abnormality (BCR/
ABL1, ABL-class fuze a JAK-STAT) oproti novéji objevenym sekundarnim delecim; a ze
u nich nefunguji prognostické genotypy UK-CNA nebo IKZF1Ps popsané a klinicky vyuzivané
u détskych pacient0d (Moorman et al, abstrakt 288). Na obfi kohorté (n=2755) skupina COG
a SJCRH ukazala prohlubuijici se znalosti genomické rdznorodosti détskych ALL pomoci
kombinace sekvenanénich metod — noveé do klasifikace zafazovanymi jsou aberace ovliviujici
SUMOylaci a ubikvitinaci a role nekédujicich variant v genomu ALL blastd (Roberts, Brady et
al, abstrakt 649). Metaanalysa genomickych asociac¢nich studii (GWAS) potvrdila existenci
14 lokusU (zejména v genech odpovédnych za vyvoj B fady) spojenych se vznikem ALL
u déti — jejich kombinace zvysuje riziko ALL u jednoho ditéte ze sta az 4,7 kréat (Yang et al,
abstrakt 650).

Vliv minimalni residualni nemoci (MRN) — nebo chcete-li pod stejnou zkratkou radéji pouzivat
maédni americky termin méfitelna residudini nemoc — na vysledek Ié¢by je nezpochybnitelny
u Ph negativnich (Advani, edukaéni program) i Ph+ ALL (Samar et al, abstrakt 287).
U Ph+ ALL je pak tfeba odlisit ,CML-like“ ALL s multiliniovym postizenim od ,cisté“ ALL, kde
je fuzni gen BCR/ABL1 pfitomen jen v lymfoidni linii. O z&sluhu na zlepSeni prognosy Ph+ ALL
se déli tyrosin kinasové inhibitory s vyS$§im poctem a zlepSenymi vysledky transplantaci
(Fielding, edukacni program).

Metodicky zamérené prednasky (jak z oblasti preklinického, tak klinického vyzkumu resp.
diagnostiky) ukazaly trend k sekvenovani RNA, pfipadné sekvenovani celogenomovému,
a sekvenovani genomu/transkriptomu jednotlivych bunék (single-cell sequencing).
Celotranskriptomové sekvenovani rozfadilo singapurské détské pacienty s ALL
do 20 definovanych skupin a spolu s detekci MRN umoznilo klasifikaci do tfid nizkého,
stfedniho a vysokého rizika relapsu — navic s kyzenym signifikantnim zmensSenim prostfedni
kategorie (Yeoh et al, abstrakt 651). Zajimavou kuriositou bylo efektivni vyuziti sekvenovani
pomoci pfistroje Nanopore, ale to uz si odskakuji k AML (Kautto et al, abstrakt 374).
Kombinace jednobunécného transkriptomového sekvenovani a genotypovani elegantné
popisuje klondlni vyvoj (nejen) lymfoidnich malignit (Meade, edukaéni program).

Lécite-li mladé (i ,mladé”) dospélé s ALL, méli byste to délat podle pediatrickych nebo
pediatricky inspirovanych protokol0, které pfinaseji vyznamné zlepSeni |é¢ebnych vysledkd
na soucasnych 60-80% (Muffly, edukaéni program). A to pfesto, Ze jiz adolescenti starsi
15 let maji odliSné spektrum genetickych aberaci a horsi odpovéd' na l1é¢bu v podobé vyssi
MRN neZz mladsi déti (Burke et al, abstrakt 286). Zddraznéna (a dolozena) byla i zdanliva
samozfejmost — nutnost zafazovani mladych dospélych do klinickych studii (Muffly, edukaéni
program).
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Sanci pro pacienty s téZce predlé&enou nebo zcela resistentni ALL (jak z B, tak i T fady) je
inhibitor BCL-2 Venetoclax, idealné v kombinaci s inhibitorem BCL-XL Navitoclaxem. Lécba
je dobre tolerovana a predstavuje v sou¢asnosti jedinou $anci na dosazeni remise napf. pro
pacienty s relapsem po [é¢bé CAR-T cells nebo transplantaci (Lacayo et al, abstrakt 285).
Jak uz jsem naznacil, imunoterapie dominovala novym Ié¢ebnym strategiim. Bispecificka
protilatka Blinatumomab se dostava v pediatrickych protokolech v randomisované podobé
do Iécby pacientU stfedniho rizika jak ve Spojenych statech, tak i Evropé (Gore, edukacéni
program). Novymi |éCebnymi moznostmi v inicidlni 1é¢bé T-ALL jsou Nelarabine nebo
inhibitory NOTCH (Advani, edukaéni program).

Zastaveni randomisace amerického protokolu AALL1331 skupiny COG do ramene se
standardni 1é¢bou jesté v prdbéhu klinické studie ve prospéch Blinatumomabu potvrzuje
vyhodu imunuterapie u relabujicich pacientd s B-ALL (Brown et al, late breaking abstrakt).
Dulezitosti tedy nabyva predikce mozného selhani imunoterapie. Predikéni znamky
Uspésnosti imunoterapii zahrnuji v pfipadé Blinatumomabu napf. hladiny T regulacnich
lymfocytd &i pfitomnost exprese PDL-1 na leukemickych blastech; pro efektivitu CAR-T cells
se jevi jako kritické jejich dlouhodobé prezivani, pripadné funkeni vyCerpani a (ne)dostatecna
antigenni stimulace. Novych postup0 1é¢by pomoci CAR-T cells (které by mély pfekonat
nékteré z téchto limitaci) se objevuje fada — od rdznych variant koadministrace antiCD19
a antiCD22 bunék, bicistronnich CAR-T cells az k burnkdm s dudlni protilatkou (Gardner,
edukaéni program). Dudini CAR-T cells (zaméfené na CD19 a CD22) vykazuji u détskych
pacient0 s relabujici ¢i refrakterni ALL predbézné vynikajici vysledky (vCetné vysokého
procenta negativity MRN) s velmi nizkou toxicitou Lu et al, abstrakt 284). Problémem jsou
CD19 negativni relapsy po terapii CAR-T cells, které mohou vznikat dvéma zpUsoby - jednak
adaptaci, tedy potlacenim exprese, a za druhé selekci primarné nizce exprimujicich bunék;
a Ze tento vyvoj Ize u pacient predikovat (Domizi et al, abstrakt 749).

Zavérem je tfeba podotknout, Ze jste mozna na #ASH19 vidéli a slySeli zajimaveéjsi i

vvvvvv

omezeny vyrez z programu zaméreného a akutni lymfoblastovou leukemii.

TRANSPLANTACE KRVETVORNYCH BUNEK
Jindra P.
Hematologicko-onkologické oddéleni, FN Plzeri

Sjezd americké hematologické spolecnosti (ASH) potvrdil, Ze alogenni transplantace
krvetvornych bunék (TKB) je dnes jiz standardni lé¢ebnou metodou hematologickych
malignich i nemalignich nemoci, u nékterych (pfedev&im akutni leukémie, MDS,
myeloproliferativni onemocnéni) dokonce jedinou s kurativnim potencidlem. V sou¢asnosti
je vcelku konsenzus, pokud jde o hierarchii darcU. Za zlaty standard je povazovan HLA
identicky sourozenec (/MSD — matched sibling donor), ktery je v8ak dostupny jen pro malou
¢ast pacientU, a proto pro vétsinu nemocnych musime hledat jako tzv. 2. volbu darce piné
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shodného nepfibuzného (matched unrelated donor — MUD), popfipadé tzv. alternativniho
darce. Za ty jsou povazovani haploidenti¢ti piibuzni darci v rodiné (dale HID) a nepfibuzni
MUD, dokonce je zvazovana pfipadna preference HID prfed MUD. Pfestoze pfimou odpovéd
na tuto otadzku ASH nedal, byla problematika HID zastoupena velmi vyrazn&. Uspéch
transplantaci s HID je totiz zalozen na vyuziti odliSné platformy imunosuprese (IS), kdy
na rozdil od klasické GVHD profylaxe kalcineurinovymi inhibitory (CNI) a metotrexatem
(MTX), je podan tzv. potransplantaéni cyklofosfamid (PT-CY). Proto je jiz nékolik let Siroce
diskutovano pfipadné pouziti této platformy i u MUD a MSD, nicméné prospektivni
randomizované studie dosud chybély. Zcela opravnéné tedy byly vysledky prvni
randomizované prospektivni studie faze 3, srovnavajici u MUD a MSD imunosupresi
zalozenou na PT-Cy s imunosupresi klasickou (CNI+MTX) (1), prezentovany na plenarnim
zasedani. Tato studie HOVON-96 randomizovala celkem 160 pacientd (69% s MUD, 99%
RIC) v poméru 1:2 mezi CNI a PT-CY. Pacienti ve vétvi PT-Cy méli signifikantné nizsi
kumulativni incidenci aGVHD st II-IV (32% vs. 48%, HR 0.52, 95%Cl: 0.31-0.87, p=0.01),
extenzivni cGVHD (19% vs.50%, HR 0.38, 95%Cl 0.21-0.67, p=0.001), pfi¢emz PFS byl
relapsU zapfiCinila signifikantné lepsi GRFS (GVHD-, Relapse-Free Survival) u pacientU
ve vétvi s PT-CY. Tato profylaxe by tedy méla byt preferovana i u pacientd transplantovanych
s MUD ¢i MSD po pfipravé RIC. Relativni slabinou této studie je vSak podle mé absence ATG
ve vétvi s klasickou IS, protoZe pridani ATG signifikantné snizuje incidenci GVHD vSech
forem (opakované doloZzeno randomizovanymi studiemi), takze je mozné, ze jeho pouzitim
by nebyl rozdil ve prospéch PT-CY patrny. Dokladem jsou i dal$i prezentované prace jak
u transplantaci s MSD tak s MUD (2,3). Napfiklad retrospektivni analyza EBMT ALWP (2)
U pacientd s AML transplantovanych v remisi perifernimi krvetvornymi burikami od MSD
srovndvala profylaxi GVHD zaloZzenou na klasickém ATG s PT-CY profylaxi. V incidenci
aGVHD II-IV.st nebyl zaznamenén rozdil, na druhé strané incidence cGVHD byla signifikantné
vy$Si u PT-CY kohorty (celkové 37% versus 30%, p<0.02, respektive 16% versus 12%,
p<0.01 u extenzivni cGVHD). Nicméné v hlavnich transplantaénich vysledcich (OS, LFS,
GRFS) nebyl mezi obéma skupinami rozdil a zd4 se tedy, ze u AML pacientl transplantovanych
s MSD maji obé platformy (tj. ATG a PT-CY) srovnatelné vysledky, pouze snad s lepSi protekci
prfed cGVHD u ATG. Vyznam ATG jednoznac¢né podtrhla i prezentace zralych dat kanadské
randomizované multicentrické studie (3). Pacienti transplantovani s MUD a s imunosupresi
zaloZzenou na CNI byli randomizovani do vétve s ATG a bez ATG. Kumulativni incidence
cGVHD byla signifikantné niz&i u ATG kohorty (26.3% versus 41.2%, p=0.032). ATG nevedlo
k vyssi incidenci relapst at' u myelo- ¢i nemyeloablativné transplantovanych a co je
nejpodstatnéjsi — vySe uvedené vyhody se projevily signifikantné lepSim prezitim u skupiny
s ATG ve 12 mésicich: 74.8% versus 64.9% (HR 0.56, 95% Cl: 0.35-0.90; p=0.017). Tento
benefit pfetrvaval i ve 24 mésicich kdy prezivalo 70.7% pacientd v ATG skupiné ve srovnani
s 53.6% ve skupiné kontrolni (p=0.018). Stejné vyznamné ve prospeéch ATG bylo i pfeziti bez
relapsu a GVHD (GRFS). Tato studie jako prvni demonstrovala jak lepsi preziti, tak zlepSeni
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kvality zivota u pacientU, ktefi dostali ATG jako GVHD profylaxi a jednozna¢né podporuje
vnimani ATG jako standardni souc¢ast klasické IS u transplantaci s MUD.

Podobnym zdrojem diskuzi a kontroverzi jako GVHD profylaxe je i otazka intenzity pfipravného
rezimu (conditioning) u specifické diagnézy a pacienta. Byla prezentovana fada praci
s potencidlem poskytnout solidni data umozriujici individualizovat (personalizovat) pfipravny
rezim. Zajimava prace testujici hypotézu nizSi toxicity myeloablativniho busulfanu
podavaného frakcionované (3-tydenni perioda v kombinaci s fludarabinem) u kohorty spiSe
starSich a komorbidnich, prokazala slibny potencial tohoto rezimu (4).

Japonsti autofi zase na velkém souboru uvedli data dokladajici excelentni U¢innost rezimu
Flu/Bu4/Mel, kdy je ke standardnimu myeloblativnimu rezimu fludarabin+ busulfan 4 dny
pfidan melfalan (5). Adjustované HR bylo 0.73 (95% CI: 0.62-0.85) pro Flu/Bu4/Mel skupinu
ve srovnani s Flu/Bu4 kohortou (p<0.001), pfiéemz benefit Flu/Bu4/Mel byl nejvice vyjadfen
u vysoce rizikovych nemocnych (5-let OS 29.5% (95% Cl: 23.0-36.4%) vs. 20.8% (95% Cl:
17.3-24.6%, p<0.001).

Srovnani 2 nejrozsitenéjsich rezim0 s redukovanou intenzitou (RIC) u pacientd s MDS >60let
bylo cilem retrospektivni analyzy CIBMTR (6). Analyza prokazala superiorni DFS u rezimu
Flu/Mel (48% vs. 41% v 1 roce, p=0.030, a 38% vs 28% ve 3 letech, p=0.0030) a to
mortalitu. Na druhé strané je zajimavé, Ze podobna CIBMTR analyza taktéZ srovnavajici RIC/
nemyeloablativni rezimy, ale u pacientd s NHL, prokdzala naopak horsi vysledky s Flu/
Mel140 oproti jinym rezimdm (Flu/Bu, Flu/Cy) (7). Flu/Mel 140 mél totiz oproti Flu/Bu vyssi
NRM (HR 1.78, 95% CI 1.37-2.31; p<0.001), a pfestoze riziko relapsu bylo nizsi (HR 0.79,
95% Cl 0.66-0.94); p=0.007), nevedlo to ke zlepSeni preziti (4-lety OS byl 58% pro Flu/Bu,
67% pro Flu/Cy/TBI, 49% for Flu/Mel 140 a 63% for Flu/Cy, p<0.001).

Nezastupitelna role TBI v pfipravném rezimu je obecné uznavéna u lymfatickych malignit
a byla na kongresu doloZzena EBMT retrospektivni analyzou i u haploidentickych transplantaci
(viz abstrakt 320), nicméné u myeloidnich malignit je pfipadny vyznam TBI stéle diskutovan.
Bezzera et. al u AML pacientl myeloablativné transplantovanych v 1. ¢i 2. morfologické CR
hodnotil vliv TBI a non-TBI pfipravnych rezim0 v kontextu pozitivity /negativity MRD v dobé
transplantace (8). V kliCovych transplantacnich vysledcich (OS, RFS, NRM, RI) autofi
nezaznamenali rozdil mezi TBI a non-TBI rezimy, podobné srovnatelné vysledky byly i pfi
stratifikaci do skupin MRDpoz a MRDneg nemocnych. S ohledem na dlouhodobé nezadouci
UCinky TBI rezim0 pak logicky uzaviraji, Ze u AML transplantovanych v remisi je preferovanou
pfipravou non-TBI rezim.

Komplexitu problematiky alogenni TKB krvetvornych bunék a mnozstvi faktord, které ji
ovliviuji dokazuje recentné popsany vyznam stfevniho mikrobiomu pfijemce pro jeji
vysledek. Existuji stéle siln&jSi dOkazy, ze kompozice stfevniho mikrobiomu pfijemce a jeji
ovlivnéni Sirokospektrymi antibiotiky ovliviiuje imunitu, incidenci a tizi GVHD a dokonce
i riziko relapsu. Velmi zajimavym pfispévkem v této oblasti byla spole¢na retrospektivni
analyza CIBMTR a PHIS (Pediatric Health Information System). U velké (n=2501),
multicentrické kohorty déti transplantovanych pro akutni leukémii zkoumala asociaci
3 skupin  Sirokospektrych antibiotik  (antipseudomondlni  cefalosporiny, peniciliny
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a karbapenemy) podavanych v obdobi mezi transplantaci a d+7, s incidenci aGVHD gr. II-IV.
Prestoze statisticky signifikantni obecna asociace mezi podavanim antibiotik a vyskytem
aGVHD nebyla zaznamendana, analyza adjustovana na zasadni proménné (typ $tépu a déarce,
conditiong apod.) ukazala, Ze expozice karbapenemim mudze nést zvysSené riziko GVHD.
Zavérem bych chtél upozornit na préci, ktera je zajimavéa predevsim v kontextu rostouciho
véku transplantovanych a v dUsledku toho logicky i vy$$imu véku darcl. Vyskyt klondlni
hematopoézy neurcitelného potencialu (Clonal hematopoiesis of indeterminate potential -
CHIP) stoupa s vékem a je spojen s vysSim rizikem myeloidnich malignit a kardiovaskularnich
komplikaci. Autofi z MD Anderson Cancer Center zkoumali asociaci mezi CHIP u darce
a vysledkem transplantace u AML/MDS pacient0 transplantovanych s darci star§imi 55 let
(10). Z 363 darct mélo 71 (20%) CHIP, pficemz nejcastéji mutované geny byly DNMT3A
(32/71, 45%), TET2 (18/71, 25%), PPM1D (8/71, 11%), a SXL1 (7/71, 10%). Pri
srovnatelnych charakteristikAch mezi CHIP a non-CHIP skupinou nebyl zaznamenan rozdil
v pfihojeni, PFS a OS. Ve skupiné darct s CHIP v§ak byla zaznamendana signifikantné vyssi
kumulativni incidence aGVHD gr. 2-4 a 3-4 (HR=2.1, 95%Cl=1.4-3.3, p<0.001 a HR=2.9,
95%CI=1.3-6.3, p=0.009). U této skupiny je tedy zjevné potfeba dalSich studii k objasnéni
molekularniho mechanismu tohoto jevu u darct s CHIP.
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CTVRTEK 23.1. 2020 9:40 - 11:00 (SAL ZENIT)

NON-HODGKINOVY LYMFOMY V ROCE 2020 - POHLED Z ASH 2019
Trnény M.
lLinterni klinika 1.LF UK a VFN Praha

V soucasné dobé je vyvoj na poli lymfom0 rdmovan snahou o prohloubeni znalosti
molekularné biologickych zmén odpovédnych za vznik, progresi a vyvoj lymfomd, jejich
citlivosti Ci rezistenci k terapii. Zde je velmi atraktivnim vyuziti cirkulujici nddorové DNA
(ctDNA). Stale vice do praxe uplatriujici se otazky vyuziti interakce imunitniho systému
s naddorem.

Na pravé probéhlém vyro¢nim sjezdu Americké hematologické spole¢nosti (ASH) v prosinci
2019 se neobjevila zadna prelomova prace, kterd by bezprostfedné ovlivnila terapeuticky
algoritmus. Nicméné Ffada z nize vyjmenovanych mé potencidl posunout nase algoritmy
v budoucnu a v dUsledku ménit stavajici praxi. Vybér je jisté subjektivni, vzdyt, zada-li
¢lovék do vyhledavace ASH 2019 klicové slovo ,,lymphoma”, ukaze se 1369 vysledkd. Snazil
jsem se pouze upozornit na to, co mé zaujalo. V nékterych pfipadech se vysledky (pocty
pacientl, vySetfeni atd) mohou lisit od toho, co je abstraktu.

Folikularni lymfom (FL)

Skupina norskych védcO (1) ukéazala na skupiné FL transformovanych (tFL) a bez
transformace (nFL), Ze jiz pfi diagndze je v lymfomové progenitorové burice (CPC) pfitomna
vyrazné veétsi mutacni zatéz. NejCastéji Casné mutované geny v CPC jsou CREBBP a KMT2D.
Ve skupiné tFL to jsou proti nFL také TNRFSF14 a EZH2. Pfi pokusu o validaci prognostického
indexu m7-FLIPI v souboru pacient0 [éceného s FL v rdmci studie Gallium (2) se ukazalo, ze
tento index nema prognostickou hodnotu ve skupiné l1é¢enych bendamustinem. Nadto bylo
ucinéno prekvapivé pozorovani, Ze mutace EZH2 byla spojena s lepsi prognézou ve skupiné
pacientd |éCenych chemoterapii CHOP nebo CVP, zatimco ve skupiné IéCenych
bendamustinem tato mutace nehrala Zadnou roli.

Aktualizace vysledkU studie s tazemetostatem na 99 nemocnych s FL, ukazala, Ze u pacientd
s mutovanym EZH2 genem je celkova odpovéd (ORR) 78% s 9% kompletnich remisi (CR),
zatimco u skupiny s nemutovanym EZH2 genem je ORR 33% a CR 6%. (3) Bylo prezentovano
nékolik studii u pacientd s FL [é€enych lenalidomidem s rituximabem (R?) &i obinutuzumabem
(OLen) v primoterapii nebo v relapsu. Loreta Nastoupil (4) ukadzala na skupiné 90 pacient0,
Ze kombinace OLen vede v prvni linii k 96% pravdépodobnosti byt ve dvou letech nazivu
a bez zndmek progrese. Je otazkou vS$ak do jaké miry mohou byt tyto studie faze Il z MD
Anderson informativni a do budoucna ménici terapii. Podobnych vysledkd bylo v minulosti
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dosazeno s kombinaci R? a tato kombinace se nakonec neukdzala byt lepsi ve srovnani
s imunochemoterapii v randomizované fazi Il studie (5). Kombinace R? v8ak vede
u relabovanych a refrakternich indolentnich lymfomd ve srovnani s retuximabem
k signifikantnimu zlepSeni doby do progrese a u FL i celkového preziti (6), v analyze
podskupiny pacienty starSich 70 let (7) se potvrdil trend a ukazalo, se Ze i tito starsi pacienti
z 1é¢by profituji a kombinace rituximab a lenalidomid mé Sanci stat se jednou z terapii volby
u relabujiciho folikularniho lymfomu. Vysokodavkovana terapie s autologni transplantaci
(ASCT) je stale povazovana za standardni postup u ¢asti relabujicich pacientU s folikularnim
lymfomem (mladych s ¢asnym relapsem). Alogenni transplantace (AloSCT) je indikovana
zfidka, i kdyz retrospektivni data ukazuji na jeji efektivitu. Khouri a spol. (8) v retrospektivni
analyze 96 pacientd s ASCT a 98 s AloSCT (s nemyeloablativnim rezimem) ukazali, ze
AloSCT ma hranicné lepSi celkové preziti a jeji vyhoda se zacina projevovat zhruba 5 let
od provedeni transplantace.

Lymfom z plastovych bunék (MCL)

PFi sledovani klinického vyvoje ve skupiné pacientd s MCL (9) se ukazalo, Ze tento vychazi
z geneticky definovanych klon0 pfitomnych jiz pfi diagn6éze a nikoli klond vznikajicich
v prdbéhu nemoci. Zd4 se, Ze mutace genu BIRC3 je spojena s dobrou prognézou.

V aktualizaci vysledkd dfive publikované studie kombinujici ibrutinib a venetoclax (10), bylo
ukdzano, ze s medidnem sledovani 3 roky je median preziti bez progrese &i umrti (PFS)
29 mésicO a medidn celkového preziti (OS) 32 mésicd. (11) Jsou to slibné vysledky, ale
ukazuji, ze pokud u nemocnych dojde k selhdni kombinace venetoclax a ibrutinib je jejich
osud velmi $patny.

Difuzni velkobunéény lymfom z B lymfocytd (DLBCL)

V loriském roce byly publikovany dva navrhy genetické klasifikace DLBCL, jeden skupinou
Staudta (12), druhy skupinou Shippové (13). Chapuy a spol. (14) pfednesli srovnani obou
systémd, i kdyz vychazeli ze svého publikovaného, validovali jej nezavislou kohortou. Velmi
zajimavou praci zabyvajici se klonalnim vyvojem u DLBCL prezentovala Morinova skupina
(15). Ukéazali, Ze klonalni mutace TP53 a KMT2D jsou stabilni v prUbéhu terapie, nové popsali
mutace v genu MS4A1, ktery kéduje CD20, tyto mutace vznikaji v prdbéhu terapie
rituximabem a vedou k rezistenci nadoru.

Cela fada prezentaci se zabyvala ctDNA, nejvétsi mnozstvi vysledkd bylo prezentovano
skupinou, jiz vede Ash Alizadeh. Ukéazali mimo jiné, ze hladina ctDNA koreluje s dobou
od stanoveni diagndzy k zahjeni 1é¢by (16). Biologicka (genetickd) charakterizace DLBCL
je mozna nejen z nadoru ale i ze ctDNA (17), ctDNA je mozné vyuzit k predikci vysledku
IéCby, jeji monitoraci, charakterizaci mechanismu rezistence na CAR T-cell (axi-cel) terapii.
(18)

Ve francouzské randomizované studii (19) snazici se zlepSit vysledky [é¢by u DLBCL pacientd
starSich 80ti let byly srovnavany rezimy R-miniCHOP a kombinaci R-miniCHOP + lenalidomid
(R2-miniChOP). Vysledky Iécby byly prakticky identické s dvouletym prezitim 66% v obou
ramenech.
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Burkittdv lymfom (BL)

V rozsahlé multicentrické retrospektivni analyze 557 pacientd s BL ukazali Evens a spol
(20), ze vysledky v redlné praxi jsou horsi nez v menSich prospektivnich studiich. Intenzivni
terapie a pouziti rituximabu je spojeno s lepSim osudem nemocnych. Na stejné kohorté byla
provedena analyza CNS postizeni (21). Ukazalo se, Ze horSi stav zdatnosti (PS) a pfitomnost
CNS postizeni pfi diagnéze je spojena se signifikantné vy$Sim rizikem nasledného CNS
postizeni. Mezi pouzitymi intenzivnimi rezimy je DA-EPOCH spojen s vyrazné vysSim rizikem
CNS postizeni.

Periferni T lymfomy (PTCL)

Studie ECHELON 2 demonstrovala, Ze vymeéna vincristinu brentuximabem vedotinem: A-CHP
vede pfi srovnani s rezimem CHOP u CD30 pozitivnich lymfom0 (zejména ALCL)
k signifikantnimu prodlouzeni nejen PFS, ale i OS (22). Vzhledem k tomu, Ze ASCT v terapii
prvni linie PTCL je stale kontroverznim tématem a Ze v rdmci studie ECHELON 2 byla pfedem
planovana transplantace umoznéna, byla provedena analyza pacientd, ktefi dosahli CR
abyli dale sledovani ¢i transplantovani (23). Konsolida¢ni ASCT byla spojena se signifikantnim
snizenim rizika progrese ¢i Umrti 0 62% (HR 0,38). Vysledek je v8ak nutné brat s rezervou,
nebot’ skupina zafazena do studie byla selektovana - musela byt CD30 pozitivni.

Zajimavou molekulou je cerdulatinib, dualni SYK/JAK inhibitor. Jeho pouziti u 60 relabovanych
¢i refrakternich PTCL vedlo k ORR 35% s nejvys$im ORR u angioimunoblastického lymfomu
(55%) (24).

Bispecifické protilatky

Do sekce plenarnich pfednasek byla jako jedna ze Sesti vybrana studie s mosunetuzumabem
(bispecifickd antiCD20 a antiCD3 protilatka). Schuster a spol. (25) demonstrovali vysledky
na skupiné 270 pacientd. U 124 hodnotitelnych pacientd s agresivnim lymfomem bylo
dosazeno ORR 37% a 19% CR. Ve skupiné 67 hodnotitelnych pacientd s indolentnim
lymfomem byla ORR 63% a CR 43%.

Z dalSich bispecifickych protilatek byly prezentovany vysledky s CD20-TCB v kombinaci
s anti PD-L1 inhibitorem atezolizumabem, kdy bylo dosazeno 36% celkovych odpovédi
a 17% kompletnich remisi (26). Kombinace téze protilatky s obinutuzumabem vedla
k dosazeni 48% celkovych odpovédi a 43% kompletnich remisi (27). Bispecificka protilatka
antiCD20 a antiCD3 REGN1979 dosahla ve vysSich davkach 5 CR z osmi pacientd s DLBCL.

CAR T-cell

Rozsahly soubor pacientd s DLBCL Ié¢enych lisocabtagenem maraleucelem v rdmci studie
TRANSCEND 001 prezentoval J. Abramson (28). Z celkového pocétu 344 pacient0, ktefi
podstoupili leukaferézu, dostalo CAR T-cell produkt 294 (85,5%), hlavnim ddvodem, pro¢
nebyl 1ék podan bylo Umrti (33 pac, 10 %), produkt splfujici vS8echna kritéria dostalo
269 pacientd (78%). U hodnocenych pacientd bylo dosazeno ORR 73% a CR 53%. Kfivky
trvani odpovédi, PFS a OS byly podobné jako u jiz schvalenych pfipravkd. Neurotoxicita
a syndrom uvolnéni cytokin0 stupné 3 a vice se vyskytl u 10% a 2% resp.
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Pfedbézné vysledky faze Il studie s novou formou CAR T-cell KTE-X19 u relabujiciho/
refrakterniho MCL) - studie ZUMA-2 - jsou velmi slibné. U 20 hodnotitelnych pacientd byla
zaznamenana ORR 86% a CR 57%. (29)

Nékolik praci analyzovalo rozsdhly soubor 300 pacientd lécenych axicabtagenem
ciloleucelem (axi-cel), z nichz 23 (7,7%) nedostalo pfevod léku. Prvni (30) se zabyvala
srovnanim osudu pacientd s premostujici terapii (53%) a téch, ktefi tuto terapii nedostali
(47%). Celkem neprekvapivé byl osud pacientd s pfemost'ujici terapii signifikantné horsi nez
srovnavané skupiny. Tito pacienti také méli vyrazné horsi prognostické charakteristiky,
jinymi slovy byli to pacienti, ktefi vyzadovali terapii okamzit&, coz je samo o sobé spojeno
s horsi prognézou. CAR T-cell se zatim standardné nepouzivaji u pacientd s postizenim CNS.
Bennani a spol. (31) prezentovali zatim nejrozsahlejsi soubor pacientd se sekundarnim CNS
postizenim. Z celkového pocétu 300 pacientd bylo v dobé leukaferézy identifikovano
CNS postizeni u 17 (6%). Toxicita, odpovéd' i kfivky preziti byly podobné jako u pacientd bez
CNS postizeni.

Otédzkou ambulantniho podavani CAR T-Cell se zabyvalo nékolik retrospektivnich analyz
Skupina z Pennsylvanie (32) podala ze 30 pacientU tisagenlecleucel (tisa-cel) ambulantné
28 a z nich muselo byt pfijato 9 (32%). Zemfel jediny pacient na progresi lymfomu. Ze
37 pacientd ambulantné Ié¢enych v rdznych studiich pfipravkem lisocabtagene maraleucel
(liso-cel) (33) bylo nutno pfijmout 22 (59%).

Na zavér nelze nezminit ¢eskou stopu v lymfomové problematice na ASH 2019, at' iz to bylo
spolutdasti na fadé oralnich sdéleni véetné prvoautorského (7), posterd Kooperativni
lymfomové skupiny zabyvajici se vyznamem mutaci a cytogenetickych aberaci u MCL (34),
¢asnymi relapsy u FL (35) a posterem brnénské skupiny studujiciho mutaéni charakteristiku
ALCL (36).
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HODGKINUV LYMFOM 2020: OD CHEMOTERAPIE K IMUNOTERAPII
Prochéazka V.
Hemato-onkologicka klinika FN a LF UP v Olomouci

Uvod

Soubor informaci, které pfinesl 61. kongres ASH na poli vyzkumu Hodgkinova lymfomu (HL)
se da shrnout do tfi zdkladnich okruhd: [1] pokrokd na poli poznani biologie HRS buriky,
jejtho mikroprostredi a prognostickych faktorl nemoci [2] zavadéni imunoterapie do lécby
[3] nékladova efektivita (udrzitelnost) moderni terapie.

V8echna tato témata rezonovala na Uvodnim edukac¢nim symposiu (1). Dr. Andrew Evens
(Rutgers Cancer Institute of New Jersey, New Brunswick) shrnul obtizné téma HL u starSich
nemocnych pocinaje incidenci, toleranci a efektivitou konvenénilécby, dilezitost geriatrickych
prognostickych systémU az po nadéji v podobé integrace novych molekul do Uvodni terapie
starSich HL. Dr. Ann LaCasce (Dana Farber Cancer Institute, Boston) podala vyCerpavajici
prehled poznatkd na poli mikroprostredi a jejich vyznamu pro design novych terapeutickych
pfistupl. Pochopeni imunitnich interakci mezi HRS bunkou, jeji imunitnim milleau
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a organismem nemocného je kli¢ové také pro pochopeni efektivity imunoterapie a to jak
v prvni linii léCby, tak u relabovanych nemocnych. Dr. Scott Huntington (Yale University, New
Haven) demonstroval na pfikladu Uvodni Ié¢by HL nékladovou efektivitu 1é€by konvenéni
terapii a diskutoval postupy, kterymi bychom méli hodnotit pfinos moderni 1é¢by ve vztahu
k néklady tak, aby byl zajis§tén rovny pfistup k modernilécbé, ale také jeji finanéni udrzitelnost.
Biologie HRS buriky a prognostické faktory

Vyzkumu poznatkd na poli biologie HRS a vztahu k mikroprostfedi byla vénovana celé sekce:
,Hodgkin Lymphoma: Genes to Microenvironment to Immunotherapy” (2). Ralf KUppers
(University of Duisburg-Essen, Essen) prezentoval poznatky na poli genomu HRS bunky
ziskané pomoci mikrodisekénich studii a vySetfeni volné nadorové DNA (cell free DNA,
cfDNA). Techniky celoexomového sekvenovani pfindseji hlubsi vhled od genomu HRS.
Maher K. Gandhi (University of Queensland, Brisbane) se zaméfil na funkéni dopad
genetickychzmén (JAK-STAT, NFkB) nadorové buriky na slozenia funkci bunék mikroprostredi.
Transla¢ni sdéleni, které ukazuje na praktické implikace vySe uvedenych poznatk( na poli
imunoterapie shrnula Barbara Savoldo (University of North Carolina at Chapel Hill) - zejména
moznosti novych CAR-T cell zamifenych proti CD30 antigenu a sou€asné receptoru CCR4.
V éfe moderni imunoterapie nabyvaji na duleZitosti prediktory odpovédi na tuto terapii —
v tomto kontextu je zajimava prace monitorujici muta¢ni ndloz kandidatnich gent jednotlivych
signalnich drah (napf. JAK-STAT, NF-xB, PI3K-AKT, NOTCH) technikami metod sekvenovani
nové generace z vzorkd cfDNA z periferni krve (3). Uvedend technologie umoznuje presné
sledovani odpovédi i pfipadné klonalni evoluce nemocnych lé¢enych PD-1 inhibitory. Velmi
robustnim prognostickym faktorem se ukazuje bat stanoveni objemu metabolicky aktivni
tkané. Poolovana data dvou studii EORTC/LYSA/FIL H10 a AHL2011 LYSA na nemocnych se
stfednim, respektive pokroCilym HL jasné prokazala, Ze objem tumoru pfi diagnéze
a odpovéd po 2 cyklech l1é€by (PET2) jsou hlavnimi determinantami pro Ié¢ebnou odpovéd' (4).
Uvodni terapie HL

Sarah Gillessen prezentovala vysledky dlouhodobého sledovani nemocnych ve studii HD14
(5). Mladsi nemocni s ¢asnym, nepfiznivym HL byli randomizovani mezi rameno 4 ABVD
a 2xBEACOPPesc + 2 ABVD (2+2). Pfi medidnu doby sledovani 97 mésicO vykazovali
nemocni v rameni 4 ABVD tfikrat vice progresi/relapsU (10,2 %) ve srovnani s 2+2 (3,4 %),
coz vedlo v Sesti-procentnimu rozdilu v 10-letém PFS (85,6 % vs 91,2 %). Pozdni toxicita ani
preziti se vyznamné neliSilo.

Velmi zajimavy koncept, jak sniZit riziko toxicity kombinaci brentuximab-vedotinu (BV),
rituximabu (R) s redukovanou chemoterapii (AVD+prednison) u velmi mladych nemocnych
prezentovala Jessica C. Hochberg (New York Medical College, Valhalla, NY) (6). Nemocni
byli na zakladé stadia, pfitomnosti bulk a pfipadného extranodalniho postizeni rozdéleni
na Casné stadium (3 cykly BV-AVD-prednison), stfedni a pokrocilé stadium (4 nebo 6 cykld
BV-AVD-prednison s podanim 4 davek rituximabu). Dle ¢asného hodnoceni PET (po 2 cyklech,
iPET-2) byli nemocni s ¢asnou CMR lé&eni dalSimi 2 cykly BV-AVD-prednison (stfedni
staddium), pfipadné 2 cykly vinorelbin/ifosfamid (vysoké riziko). Z celkem 33 zahrnutych
nemocnych (median véku 15 let) dosahlo 100 % CR, z nichZz 58 % ¢asnou CMR dle iPET-2
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umoznujici redukci intenzity 1é¢by. Akutni toxicita byla tolerovatelnd s pouze 4 epizodami
stupné Ill dle WHO. Pfi medianu sledovani 44 mésicl je EFS zatim 100 %.

Kombinaci nivolumabu (nivo) s chemoterapii testovala prospektivni, némeckéa randomizovana
studie Il faze NIVAHL (7). Nemocni ¢asného stadia HL byli [é¢eni bud’ kombinaci nivo-AVD
celkem 4 cykly co 28 dni (nivo byl podavan den 1 a 15 kazdého cyklu) [rameno A], nebo byla
identicka l1é¢by podana sekvencné - se 4 davkami nivo v Uvodu, poté 2x*nivo-AVD a 2 AVD
[rameno B]. Obé skupiny byly konsolidovany involved-site radioterapii (IS-RT) v davce 30Gy.
Zatim bylo zafazeno 109 nemocnych, z nichZ pfi ¢asném hodnoceni odpovédi dosahlo
celkovou odpovéd' (overall response rate, ORR) 100 % [rameno A] a 96 % [rameno B]
nemocnych. Po dokonceni terapie bylo procento celkovych remisi (CR) 81 % [A] a 86 % [B].
Terapie relapsu HL

Nadéji v terapii relabovanych nemocnych je uplatnéni novych molekul v kombinaci
s chemoterapii. Aspasia Stamatoullas (Centre Henri Becquerel, Rouen) prezentovala data
studie faze I/1l testujici podani salvage BV-ICE s néaslednou ASCT (8). Po druhém cyklu
terapie byl provadén PET, odpovidajici nemocni byli 1é€eni 3. cyklem BV-ICE. Celkem byla
hodnotitelna odpovéd u 39 nemocnych, vSichni pacienti byli [é¢eni prvnimi 2 cykly, 78,6 %
i 3. cyklem, 20 nemocnych absolvovalo ASCT. Po 2 cyklech 27 (69,2 %) nemocnych dosahlo
kompletni metabolickou odpovéd’ a jen tfi nemocni na terapii progredovali. PFS v jednom
roce doséhlo 69 %. Toxicita byla tolerovatelna a sbér perifernich kmenovych bunék Uspésny
(median 7,2%10%/kg CD34+ bunék).

Alison J. Moskowitz (Memorial Sloan Kettering Cancer Center, New York) prezentovala zrala
data studie I/1l fdze kombinujici BV-nivo v relapsu HL. Nemocni byli Ié€eni az 4 cykly BV
(1,8mg /kg) a 4 cykly nivo (3,0 mg/kg). Celkem 86 (92 %) nemocnych absolvovalo vSechny
4 cykly 1é€by, ORR doséhlo 85 %, s tim, ze 67 % nemocnych osahlo CR. Celkem 67 nemocnych
nasledné absolvovalo ASCT. PFS ve 2 letech doséhl 78 % v celé populacia91 % u nemocnych,
ktefi absolvovali ASCT (9).

Zavér

Trendem posledni doby je uplatnéni poznatkd biologie nddorové burnky a imunitniho vztahu
mezi nddorem a hostitelem do klinické praxe. Nové lé¢iva jako inhibitory drahy programované
bunécéni smrti a konjugaty protilatky a toxinu nachazeji své misto v ¢asnéjsich liniich [éCby.
Cizeluji se chemoterapeutické postupy s cilem adresné Ié¢by, zde mé nezastupitelnou Ulohu
metricky PET. Novou nadéji pro relabované nemocné, predstavuji nové protokoly, kombinujici
imunoterapii a chemoterapii, ale také rozvijejici se tfida cilené CD30-CAR-T-cell terapie.
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CHRONICKA LYMFOCYTARNI LEUKEMIE V ROCE 2020
Doubek M.

Interni hematologicka a onkologicka klinika LF MU a FN Brno

Posledni roky prinaseji stale vice poznatk( o molekularnich zménach, které hraji zasadni roli
v patogenezi chronické lymfocytarni leukemie (CLL). Stale lepSi poznani podstaty
onemocnéni se pak odradzi v pokrocich v uréovani prognézy i lé¢bé nemoci (1).

Pokud jde o diagnostiku nemoci, ta se se neméni. VySetfeni zobrazovacimi metodami neni
stale u CLL pfi diagnostice nezbytné.

Na prognézu nemoci i v éfe novych IéCiv ma stale nejvétsi vliv gen TP53 a jeho defekty.
Velice pfesnym parametrem je mezinarodni prognosticky index CLL-IPI (2), ktery ale dle
naSich i zahraniénich zkuSenosti neni piné za¢lenén do bézné hematologické praxe.
Nejvétsi zmény tak nastavaji v oblasti terapie CLL. Indikace k 1é¢bé se sice stale neméni,
i nyni plati, Ze 1éba neni u asymptomatickych forem CLL indikovana, ale vyznamné se
rozsifuje spektrum lécebnych moZnosti. Zacind byt patrny Ustup chemoimuniterapie
ve prospéch nové cilené 1é¢by CLL.

Kromé terapie CLL se méni i pfistup k hodnoceni |écebné odpovédi, kde se stale vice
uplatriuje mérfeni minimalni zbytkové nemoci (MRD) jak pomoci pritokové cytometrie tak
pomoci molekularné genetickych metod.

Z novych IéCiv, kterd se dostavaji do terapie CLL, hraji a blizké budoucnosti budou hrat
klicovou roli nové monoklondlni protilatky (obinutuzumab), inhibitory B buné&ného receptoru
(ibrutinib) a Bcl-2 inhibitory (venetoklax). Lze rovnéz predpokladat, ze se budou uzivat
kombinace téchto Ié¢iv.
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Inhibitory B-bunééného receptoru

Aktivace B bunécného receptoru (BCR) hraje klicovou roli v patogenezi CLL. Inhibice
Brutonovy tyrosinkinazy, zapojené do BCR signalizace, se ukazala jako velice potentnilé¢ebna
metoda u pacientd s CLL at’ uz v prvni linii, tak i u relabované a refrakteri CLL (R/R CLL).
Ibrutinib je oralni, selektivni a ireverzibilni inhibitor Brutonovy tyrosinkinazy. V jedné z prvnich
studii provedené Byrdem et al. byla popséana U¢innost 1é¢by ibrutinibem u 101 pacientd
s R/R CLL (3). Median véku byl 64 let (rozsah 37-82). Celkova IéCebna odpovéd (ORR)
dosahovala az 90 %, z toho 7 % byly kompletni remise (CR) a 65 % parcialni remise (PR).
Odhadované preZiti bez progrese (PFS) ve 30 mésicich 1é¢by ¢inilo 69 %. PFS vysoce
rizikovych skupin (defekty TP53) a del (11q)) bylo horsi nez u pacientd bez téchto zmén, ale
vyrazné lep$i nez u pacientd lé&enych chemoimunoterapii. Uginnost ibrutinibu potvrdila
studie RESONATE u pacientd s R/R CLL (4). Diky jejim povzbudivym vysledkOm ziskal
ibrutinib schvéleni FDA v USA. Studie RESONATE-2 potvrdila UspéSnost i v 1é¢bé starSich
pacientd bez predchozi 1é¢by (5). Pres tyto Uspéchy je problémem vznik rezistence
na ibrutinib, co? je predmétem intenzivniho zkoumani véetné& pracovist' v CR. V sougasnosti
také probihaji klinické studie zkoumajici pouziti ibrutinibu v kombinovanych rezimech -
napfiklad s rituximabem (6,7).

Lze predpokladat, ze brzy se do klinické praxe dostanou dalsi inhibitory BCR, napfiklad
acalabrutinib &i zanubrutinib (8).

Na ASH 2019 byly predstaveny vysledky studie ELEVATE TN, ktera srovnavala acalabrutinib
plus obinutuzumab versus acalabrutinib versus chlorambucil plus obinutuzumab. Vysledky
ukazuji jasnou vyhodu kombinace acalbrutinibu s obinutuzumabem (Sharman et al., abstrakt
31). Rovnéz kombinace acalabrutinib venetoclax a obinutuzumab se jevi jako velice U¢inna
(Lampson et al., abstrakt 32). Vysoce U&inna je i kombinace ibrutinib a venetoklax (Jain et
al., abstrakt 33). Zanubrutinib je velice U¢inny v monoterapii v [é¢bé prvni linie i u R/R CLL
(Tam et al., abstrakt 499; Cull et al., abstrakt 500).

Inhibitory PI3 kinazy

PI3K-5 je nezbytna pro aktivaci, proliferaci a preziti B bunék a je zvySené exprimovana
u mnohych B-bunécnych malignit v€éetné CLL. Idelalisib je selektivni a reverzibilni inhibitor
PI3K-5. Ve studii na u pacientd s R/R CLL a nevhodnymi pro chemoterapii byla testovana
UCinnost kombinace rituximabu s idelalisibem. Celkem 220 pacientd dostavalo idelalisib
a rituximab. Kombinace byla srovnavana s rituximabem plus placebo (9). Tato studie
demonstrovala jasné lepsi U¢innost kombinace idelalisibu s rituximabem. Na zékladé
vysledkd této studie byl idelalisib schvalen FDA k lé¢bé R/R CLL.

DalSim testovanym inhibitorem PI3 kinazy je napfiklad duvelisib (10). Kombinace duvelisibu
s venetoklaxem byla pfedstavena na ASH 2019 (Crombie et al., abstrakt 1763).

Inhibice Bcl-2

CLL bunky produkuji velké mnozZstvi antiapoptotickych proteind, mezi néz se fadi Bcl-2.
Z inhibitord Bcl-2 do Ié¢by CLL jako prvni zasahuje venetoklax. Venetoklax (ABT-199) je
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vysoce U¢inny u pacientd s R/R CLL. Celkova lé¢ebna odpovéd (ORR) dosahuje az 77 %
vcetneé velkého poctu CR (11, 12).

Kombinaéni terapie novych lééiv s monoklonalnimi protilatkami a jejich kombinace
navzajem

Pro 1é¢bu CLL v blizké budoucnosti bude zasadni omezeni podavani chemoterapie
a narUstajici pouzivani kombinaci novych léCiv s monoklondlnimi protilatka, pfipadné
v del§im ¢asovém horizontu pouzivani kombinaci novych IéCiv navzajem. DUOleZity je také
trend k omezeni podavani kombinované terapie na 1-2 roky, tedy nikoliv podavani trvalé,
s méfenim Ié¢ebné odpovédi podle hladiny MRD.

BéZnou praxi v roce 2020 pozméni predevsSim dvé lécebné kombinace: venetokax plus
rituximab pro R/R CLL a venetoklax plus obinutuzumab pro 1é¢bu CLL v prvni linii.
Kombinace venetoklaxu s rituximabem byla testovana u 49 pacientd s R/R CLL s vybornymi
vysledky (13). ORR byla 86 %, poCet CR byl 51 %. PFS ve dvou letech bylo 82 %. Negativita
MRD v kostni dfeni byla zjiSténa u 80 % pacientd v CR a 57% vSech nemocnych.

V randomizované otevrené studii faze 3 (MURANO) dostalo 389 nemocnych bud’ venetoklax
(Ié¢ba 2 roky) doplnény o rituximab v prvnich 6 mésicich (VR), nebo bendamustin
s rituximabem (BR) (14). Median sledovani byl 23,8 mésicU. PFS ve dvou letech bylo 84,9 %
ve skupiné VR a jen 36,3% ve skupiné BR. Benefit kombinace VR byl patrny u vSech
prognostickych skupin CLL véetné defektd genu TP53. Kombinace VR byla castéji provazena
neutropeniemi, ale incidence febrilnich neutropenii byla vy$si v rameni BR. Je tfeba také
vyzdvihnou vysoké procento pacientd, ktefi dosahli pfi Ié¢bé VR MRD negativitu (62 % MRD
negativit v periferni krvi). Na zakladé vysledk( této studie se stala kombinace VR dalSi
z moznosti |é¢by pacientd s R/R CLL.

Kombinace venetoklax a obinutuzumab podavana po ¢asové omezenou dobu 1 roku byla
poprvé zkouSena u 12 nemocnych s dfive neléCenou CLL a komorbiditami (skére CIRS nad
6 nebo kreatininova clearance pod 70 ml/min). Slo o tzv. ,run-in“ fazi studie CLL14. Béhem
této Uvodni faze bylo dosaZeno povzbudivych vysledkd (ORR 100 %, nedetekovatelnd MRD
u 11 z 12 nemocnych) (15), takze studie pokracovala jako randomizovana studie faze 3,
v niz byla kombinace venetoklax s obinutuzumabem (ObiV) srovnavana s kombinaci
chlorambucil s obinutuzumabem (ObiClb). Kazda skupina méla 216 pacient0 (16). Median
sledovani byl 28,1 mésice. V tomto medianu bylo dosazeno PFS ve dvou letech 8,2 %
ve skupiné ObiV a 64,1 % ve skupiné ObiClb. Kombinace ObiV byla vyrazné 0U¢innéjsi
i U pacientl s defektem TP53 nebo nemutovanym genem pro tézky fetézec imunoglobuling.
Infekéni komplikace a pocty neutropenii byly lehce vys$Si ve skupiné ObiV. K nejvyznamnéjsim
vysledkOm této studie patfi zjisténi, Ze kombinace ObiV navozuje velmi vysoké procento
MRD negativit (76 % v periferni krvi a 57 % v kostni dfeni). DosaZzeni MRD negativity je
silnym prediktorem dlouhého PFS (Fischer et al., ASH 2019, abstrakt 36).

Kromé téchto studii se mozna v brzké dobé v bézné praxi dockdme i dalSich [éCebnych
kombinaci. Studie faze 2 s nazvem CLARITY testuje kombinaci venetoklax s ibrutinibem
u R/R CLL (17). Primarnim endpointem je eradikace MRD po 12 meésicich terapie.
Po 12 mésicich kombinované |é¢by bylo dosazeni MRD negativity 53 % v periferni krvi
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a 36 % v kostni dfeni. ORR byla 89 % a procento CR bylo 51 %. Jina studie faze 2 kombinujici
venetoklax s ibrutinibem u dosud nelécenych starsich pacientd s CLL (18) vedla k navozeni
61 % MRD negativit.

Venetoklax nebo idelalisib I1ze kombinovat i s anti-CD19 protilatkou tafasitamabem (Staber
et al., ASH 2019, abstrakt 1754) &i cirmtuzumabem (anti-ROR protilatkou; Choi et al., ASH
2019, abstrakt 1755). Nékterd dalSi 1éCiva a jejich kombinace, kterd jsou nyni u CLL
testovana, ukazuje tabulka 1. Nelze ani opomenout Ié¢ebny potencidl CAR T lymfocytd
u R/R CLL (Siddiqui et al., ASH 2019, abstrakt 503).

Zavér

Lécba CLL uz ani zdaleka neni zaloZzena na chemoimunoetarpii. Ta bude postupné
vytlacovana novymi lé€ivy a jejich kombinacemi, které se budou podavat po omezenou
dobu, tedy nikoliv trvale. Zejména pujde o kombinace venetoklaxu s rituximabem
a venetoklaxu s obinutuzumebem. Lécebnd odpovéd bude stdle vice zalozena na analyze
MRD. Zatim ale z0stava nezodpovézena fada otazek, predevsim to, kterd z novych Ié¢iv
pouzit pro které pacienta, kterd dat v prvni linii a kterd naopak spiSe u R/R CLL.
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Tabulka 1. Nova [éCiva a 1é¢ebné kombinace testované u chronické lymfocytarni leukemie
(CLL). BCRi - inhibitory signalizace B bunééného receptoru; R/R - relabovany/refrakterni.

Lééivo, kombinace lééiv Indikace Studie Odkaz in extenso
Duvelisib R/R CLL DUO; faze 3 (19)
Ibrutinib+rituximab 1. linie E1912; faze 3 Pfedbézné vysledky
léc¢by CLL (20)
Ibrutinib+obinutuzumab+venetoklax | R/R CLL OSU-14266; faze 1b (21)
Venetoklax+ibrutinib 1. linie GLOW;, faze 2; Identifikator
|écby CLL prvni vysledky 2020 na ClinicalTials.gov:
NCT02910583
Acalabrutinib R/R CLL ACE-CL-309; faze 3; Identifikator
prvni vysledky 2020 na Clinicaltrials.gov:
NCT02970318
Zanubrutinib 1. linie BGB-3111-304; faze 3; | ldentifikator
lé¢by CLL prvni vysledky 2020 na Clinicaltrials.gov:
NCT03336333
Zanubrutinib R/R CLL BGB-3111-305; faze 3; | Identifikator
prvni vysledky 2021 na Clinicaltrials.gov:
NCT03734016
T lymfocyty s chimerickym R/R CLL NCI-2013-00073; Predbézné vysledky

antigennim receptorem (CAR-T)

faze 1/2

(22)
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MDS - PROGNOZA A TERAPIE (ASH 2019)

Jonésova A.

l.interni klinika, klinika hematologie

VSeobecna fakultni nemocnice a I. Lékarska fakulta University Karlovy

Ackoli myelodysplasticky syndrom (MDS) je zavazné onemocnéni zndmé nékolik dekad,
jeho molekularni patogeneze a otdzka pro¢ dochazi k vyvoji do AML zUstavaji vice méné
nezndmé. V patogenezi MDS hraji roli genetické faktory, epigenetické a imunopatologické
mechanismy. Nové se vénuje fada praci studiem vlivu prozdnétlivého prostredi dfené
(inflamasom) a zanétem zpUsobené bunécné smrti (nekroptosa, pyroptosa) a jejich vlivu
na vznik ¢i progresi onemocnéni. Sekvenovani nové generace , next generation sequencing”
(NGS) odhalilo sadu mutaci, které mohou hrét roli ve vzniku onemocnéni. Zajimavé pravé
u MDS je, zZe mnoho casto mutovanych gen0 kéduje proteiny, které jsou dUlezité
v epigenetickych mechanismech, coz naznacuje specificky vztah genetickych
a epigenetickych zmén, které pak vyuzivdme terapeuticky. U MDS nalezneme minimalné
jednu z mnoha zndmych onkogennich mutaci u zhruba 70-90% nemocnych. Studium mutaci
stoji v poslednich letech ve stfedu zdjmu vyzkumu tykajiciho se nejen patogeneze MDS ale
i stanoveni prognézy a identifikace respondentd na specifickou terapii. Jde napfiklad o geny:
TP53, ASXL1, EZH2, TET 2, SF3B1, RUNX1, CBL, NRAS, IDH1, IDH2). Krucialni stran prognézy
je napfiklad mutace tumor supresorického genu TP53. A pravé u tohoto genu byly
ptresentovany 2 nové velmi dllezité prace. Prace Montalban-Bravo et al. doklada
v multivariantni analyze 938 nemocnych s MDS vysoky vyznam sledovani nikoli samotné
mutace TP53, ale jeji alelické frekvence jako prognosticky vyznamného faktoru pouzitelného
i pro modifikaci IPSS - R (revidovany mezinarodni prognosticky systém) viz obrazek 1 (1).
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Obrézek 1 Kaplan-Meier kfivky prezivani v zavislosti na alelické frekvenci mutace TP53
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TP53 mutace se tyka také prace Elsy Bernard et al., v které bylo analyzovano 1200 vzorkd
od 450 nemocnych. Tito byli nasledné rozdéleni do 2 skupin: jedna s mono-alelickou mutaci
TP53 a jedna s mnohocetnym postizenim genu (mutacemi, deleci ¢i cnLOH). Obé skupiny
se vyznamné liSily v klinice, prognéze a ¢etnosti transformaci do AML. Co je velmi dulezité
v hodnoceni pfitomnosti mutace TP53, Zze nemocni s mono-alelickou mutaci maji stejnou
progndézu jako nemocni s WT mutaci (obrazek 2). | tato prace doporucuje zafazeni stavu
TP53 do IPSS systému (2).

Obréazek 2. Kaplan-Meier kfivky pfezivani nemocnych s MDS s rozli€nym typem mutace TP53
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MDS je i pfes staly intenzivni vyzkum jednou z nejobtiznéji feSitelnych hematologickych
malignit. MDS je onemocnéni star$iho véku. Dnesni star§i nemocni jsou ale ¢asto relativné
fit, Ziji aktivni Zivot, a proto roste i pocet kandidatd intenzivnéjsi a cilené terapie. Nejvétsi
zlom v terapii MDS jsme zazili v prvnich letech druhého tisicileti. Bylo to zavedeni
demetylacnich latek, a to predevsim azacitidiu do terapie vysoce rizikovych nemocnych
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nebo lenalidomidu v terapii anemie nizce rizikovych MDS nemocnych s del(5q). Nasledovalo
jisté aspor desetileti k posouzeni dlouhodobéjsi efektivity téchto preparatd. V terapii nizce
rizikovych nemocnych je dominujicim problémem lé¢ba anemie, asi 90% nemocnych je
anemickych a 60% vyzaduje dfive nebo pozdéji transfuze. Lenalidomid je vysoce efektivni
(cca 70% dosazZeni trasnfuzni nezavislosti Tl), ale jeho aktivita je prevedSim véazana
na nemocné s del(5g). Na letoSnim ASH byla presentovana studie demonstrujici zvySeni
jinak malé efektivity lenalidomidu u ,non5g- ,, nemocnych pouzitim kombinace lenalidomidu
s erytropoetinem a to u nemocnych jiz refrakternich na erytropoetin v primoterapii.
K dosazeni velké erytrocytarni odpovédi doSlo u 38% nemocnych (3). Kombinacni terapie
u anemickych nemocnych bude asi budoucnosti Ié¢by anemie, problémem bude jisté
financni zatéz pro pojisStovny. V kombinaci se bude nejspiSe uplatiiovat i dalsi relativné
Uspésny novy preparat a to luspatercept, ktery byl letos povolen FDA v |é¢bé anemie
U talasemie a ktery vede k Tl u 47% anemickych nemocnych s MDS s niz8im rizikem. Zcela
recentni prace Garcia Menero et al. ukazuje, Ze luspatercept ma pravdépodobné i trilinearni
aktivitu (4). Je také efektivni i u primarné na erytropoetin refrakternich nemocnych. Pro tuto
skupinu nemocnych se zda téz perspektivni inhibitor telomeraz imetelstat (5). Vyznamny
problémem MDS nemocnych je trombocytopenie. Trombocytopenie se vyskytuje az u 65%
aje pfic¢innou Umrtiasiu 14-24% nemocnych s MDS. Perspektivni se v terapii trombocytopenie
zdaji 2 preparaty romiplostim a eltrombopag. Oba shodné pUsobi pres aktivaci
trombopoetinového receptoru. Pribézna analyza Ucinnosti romiplsotimu v akademické
studii Europe, presentovana na letoSnim ASH meetingu udava az 45% odpovédi a a to je
velmi zajimavé téz trilinearni aktivitu (6). Obdobné vysledky ma i studie faze Il se 47%
odpoveédi v terapii eltrombopagem (odpovédi: HI-P) (7).

Jak ukazuji mnohé vysledky recentnich studii v terapii vysoce rizikovych nemocnych neni
dosud prekonan azacitidin (AZA). Tvofi zéklad terapie na jedné strané, na druhé strané je
jasné, ze v monoterapii nedosahujeme dlouhodobych odpovédi a prodlouzeni prezivani
a zvySeni procenta odpovédi bude dosazeno jenom dobfe vytvorfenou kombinaéni terapii.
Sem patfi napfiklad kombinace AZA s venetoclaxem (BCL- 2 inhibitor). V soucasné dobé
probih& nékolik studii. Na ASH meetingu byly presentovany predevsim vysledky fazi | a Il.
Za v8echny uvadim studii 42 |éCenych nemocnych s vysokym rizikem a téZz nemocnych se
selhdnim na monoterapii AZA s relativné vysokou efektivitu této kombinace (ORR
a mCR = 55% v celé skuping, u primoterapie 73% mCR, u nemocnych po selhani AZA 47%
mCR) (8). S identifikaci specifickych mutaci u nemocnych s MDS se rozviji téZ moznost
terapeutického vyuziti inhibitord téchto mutaci. Sem patii kombinace AZA s IDH1, 2 inhibitory
(IDH1 - ivosidenib, IDH2 - enasidenib). Z dosud ranych fazi menSich klinickych studii u MDS
jsou pozoruhodné vysledky studie féze Il s pouzitim enasinebu v kombinaci s AZA
u nemocnych s IDH2 mutaci s ORR 67% a u AZA naivnich nemocnych se 100% (6/6)
dosazenim CR (9). TéméF provokativni jsou téz vysledky inovativni terapie s pouzitim
APR-246, ktery selektivné indukuje apoptézu bunék TP53 pozitivnich stabilizaci p53
proteinu. Ve studii faze 1b/2 se zafazenim 45 nemocnych bylo dosazeno 87% ORR s 53%
CR s 67% CR u nemocnych s izolovanou mutaci TP53 (10) obrazek 3.
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Obrézek 3. Aktualni stav 45 nemocnych léCenych APR-246 v kombinaci s AZA v dobé
hodnoceni
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Perspektivni kombinaci pravdépodobné bude téZ kombinace azacitidnu s peroralnim
rigosertibem, multikinasovym inhibitorem (inhibice PLK a PI3K kindz, a inhibice RAS drahy),
ktery zatim byl a je ve studiich u nemocnych, ktefi prestali odpovidat nebo byli primarné
refrakterni na azacitidin. Z mnoha dalSich novych terapii je tfeba v neposledni fadé zminit
optimistické vysledky pribézné analyzy nasi akademické, randomizované studie AZA-G
(kombinace AZA s G-CSF versus AZA), kterd doklada efektivitu pred 1é¢eni G-CSF vysSim
ORR a del§im pfezivAnim u nemocnych |é¢enych kombinaéni terapii (11).
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NOVINKY V LECBE ANEMIi PREZENTOVANE NA 61. KONGRESU ASH
Cermaék J.
Ustav hematologie a krevni transfuze, Praha

Béhem 61. vyro€ni konference American Society of Hematology byla na rozdil od minulych
sjezd0 prezentovana fada novinek tykajicich se i ervené krevni Fady. Tento pfehled se
zaméfuje zejména na preklinické a klinické studie.

Znacnd pozornost je v soucasnosti vénovana Ié¢bé nemocnych s deficitem enzymu pyruvat
kinaza (PK). Vzhledem k tomu, Ze se jednd o jeden z kli€¢ovych enzymd anaerobni glykolyzy,
jez slouzi erytrocytu k ziskani ATP, energeticky deficit vede obdobné jako u sférocytézy
k poruSe plasticity krvinky a extravaskularni hemolyze ve sleziné. Deficit pyruvatkinazy
postihuje kritické misto tvorby makroergnich fosfatd a jde vétSinou o autozomalné recesivni
onemocnéni, kdy mutace tzv. PKLR genu postihuje 2 ze 4 izoenzymu PK (izoenzymy R a L),
pfiznaky choroby maji bud’ heterozygoti pro mutace 2 rdznych variant enzymu ¢i homozygoti
pro 1 variantu enzymu. V soucasnosti probihd dlouhodobd mezindrodni studie pribéhu
choroby u nemocnych s deifictem PK (PEAK), na niz se podili i 2 &eska centra (UHKT a Détska
klinika FN Olomouc). O vysledcich studie informovali Grace at al.( abstr. 2223). Béhem
7 let bylo do studie zafazeno 524 nemocnych ze 60 center ve 20 zemich, soucasnosti je
aktivnich 43 center sledujici nemocné po dobu vice nez 2 let . Boscoe at al. (abstr. 2175)
prednesli analyzu 122 nemocnych z PEAK registru, at' jiz regulérné ¢&i pfilezitostné
transfundovanych, ¢i netransfundovanych. Pfi srovnani s kontrolni skupinou zdravé populace
meéli nemocni s deficitem PK vys$Si incidenci splenektomie, cholecystektomie, osteopordzy,
jaterni cirhézy, plicni hypertense a profylaktického podavani antibiotik a antikoagulancii.
Nebyl pfitomen rozdil mezi transfundovanymi a netransfudovanymi nemocnymi v pfitomnosti
jaterni cirhézy na rozdil od pretizeni zelezem, jez bylo vyznamnéjsi u regulérné a pfilezitostné
transfundovanych nemocnych (83.1% a 50.0%) nez u skupiny netrasfundovanych
nemocnych nemocnych (25.9%).

Mitapivat (AG-348) pfedstavuje alostericky aktivator PK, jenz zvySuje aktivitu nemutovanych
i mutovanych PK enzym0. Grace et al. (abstr.3512) analyzovali vysledky dlouhdobého
podavéani Mitapivatu nemocnym s deficitem PK. Do studie bylo zahrnuto 52 nemocnych
s deficitem PK s hodnotami Hb < 120 g/l u muz0 a < 110 g/l u Zen, ktefi nedostali vice nez
3 TU erytrocytd béhem poslednich 12 mésicd a zadnou transfuzi béhem poslednich
3 mésicl. Nemocni dostavali bud’' 50mg nebo 300mg pfipravku 2x denné po dobu 6 mésicd
a nemocni odpovidajici na l1é¢bu byli zahrnuti do prodlouzené faze studie. Jako efektivni
odpovéd’ na lécbu bylo povazovano dosazeni vzestupu Hb o = 10 g/l pfi 3 ze 4 po sobé
jdoucich méfeni. UdrZzovaci davka byla upravena ve vysi umozniujici trvalé udrzeni hladiny
Hb < 100 g/I. 43 nemocnych (83%) dokongilo inicalni fazi a 36 nemocnych (69%) bylo
indikovano k prodlouzené fazi, kterou dokoncilo 18 nemocnych (34.5%), prodlouzena faze
trvala u vSech nemocnych = 29 mésicU. U odpovidajicich nemocnych byl vzestup Hb trvaly,
stejné jako pokles markerd hemolyzy (pocet retikulocytd, hodnota haptoglobinu a nepfimého
blirubinu). V soucasné dobé probihd celosvétova studie podavani Mitapivatu jednak
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nemocnym s deficitem PK s hodnotou Hb 80-100 g/l bez potfeby transfuzi, jednak
u nemocnych s hodnotami Hb < 80 g/l dependentnich na transfuzich.

Pretizeni Zelezem je jednim z klicovych faktor0, hrajicich roli v morbidité a mortalité
nemocnych s thalasemii. Kombinace inefektivni erytropoezy a periferni hemolyzy vede
k anemii, hypoxii a zvySené tvorbé erytropoetinu (EPO). Vzestup hladiny EPO vede ke zvySené
tvorbé erytroferonu (ERFE), jenz inhibuje tvorbu hepcidinu. ZvySena tvorba rdstového
diferenciacniho faktoru 15 (GDF 15) indukovana inefektivni erytropoezou rovnéz inhibuje
tvorbu hepcidinu. DUsledkem je zvySeny vydej Zeleza do cirkuace a jeho zvySené vstfebavani
z GIT. Vyrazné je hladina hepcidinu snizena zejména u formy thalassemia intermedia bez
potfeby transfuzi, u thalassemia major brani vyraznému zvySeni zpétnovazebné tlumeni
tvorby EPO pfi korekci hypoxie transfuzemi, naopak ale dodané transfuze zvysuji stupen
pretizeni zelezem.

GDF 11 (r0stovy diferencia¢ni faktor 11) patfi do skupiny TGFf protein0 a stimuluje defektni
proliferaci a diferenciaci erytroidni fady. Vysokd hladina GDF 11 byla popséna jak
u myelodysplastického syndromu, tak u anémii s vysokym stupném inefektivni erytropoezy.
Luspatercept inhibuje stimulaéni efekt GDF 11 na defektni proliferaci, snizuje tvorbu
toxickych volnych kyslikovach radikdld a upravuje poruSenou diferenciaci Cervené fady.
Porter et al. (abstr. 2245) shrnuli vysledky studie BELIEVE, v niz byl podavan luspatercept
oproti placebu 332 nemocnym s beta-thalasemii vyzadujicich podani 6-20 TU erytrocytd
po dobu 24 tydn¥ pfed randomizaci, 93.7% nemocnych v rameni s luspaterceptem a 95.4%
nemocnych s placebem mélo laboratorni znamky pretizeni Zelezem. Luspatercept byl
podavan v davce 1.0 - 1.25 mg/kg s.c. kazdé 3 tydny nejméné po dobu 48 tydnd., nemocni
mohli dostavat béhem Ié¢by transfuze erytrocytl a chelataéni lé¢bu. Podavani luspaterceptu
vedlo k poklesu hladiny feritinu v séru v prdméru o 248.02 pg/I na rozdil od vzestupu hladiny
feritinu v séru o 106.62 pg/l u nemocnych Ié€enych placebem. Luspatercept snizil pocet
podavanych transfuzi a jednu tfetinu, u 70.5% nemocnych vs. 29.5% u nemocnych léCenych
placebem a ke snizeni obsahu Fe v myokardu, ale nikoli v jatrech, Inicialni stupen pfetizeni
Zelezem nemél vliv na efekt luspaterceptu ( Viprakasit et al. (abstr.3545) ). Arezes et al.
(abstr. 964) referovali o prvnich UspesSnych vysledcich pouZiti protilatky proti N-koncové
doméneé erytroferonu k prevenci suprese hepcidinu a zlepSeni thalasemie na mySim modelu.

Fosfamatinib je perordlni pfipravek, jenz svym Uc¢inkem inhibuje splenickou tyrosin
kindzovou aktivitu. Jeho efekt byl prokdzan u chorob s tvorbou imunnich komplexd,
revmatoidni artritidy, protilatkami zprostfedkované glomerulonefritidy a v hematologii
u autoimunni trombocytopenické purpury (ITP). Vysledky studii u ITP prokazaly dlouhodoby
efekt u cca 20% nemocnych po 2-12 tydnech Ié¢by. DoSlo k signifikantnimu vzestupu poctu
trombocytd a snizeni poctu krvacivych komplikaci o vice nez 50%, V souc¢asnosti se ukazuje,
Ze tlumivy U¢inek fosfamatinibu na aktivitu splenické tyrosin kindzy mdZze cestou inhibice
signdlnich drah uplatriujich se ve fagocytoze erytrocytu blokovat destrukce erytrocytd
ve sleziné u nemocnych s autoimunni hemolytickou anemii (AIHA).
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Rogers et al. prezentovali vysledky prodlouzené faze 2 studie podavani fosfamatinibu
nemocnym s AIHA tepelnymi protilatkami /abstr. 3518/. Ve studii bylo Ié¢eno 25 nemocnych
s primarnim ¢&i sekundarni AIHA s tepelnymi protilatkami s pozitivnim pfimym Coombsovym
testem ktefi neodpovédéli na 1 &i vice 1é¢enych pristupt k AIHA, s hodnotou Hb < 100g/I,
hodnotou haptoglobinu < 100 mg/l a hodnotou LDH vy$§i nez horni horni hranice limitu.
Inicialni davka fosfamatinibu €inila 150mg 2 x denné s event. snizenim davky dle tolerance
léku. Vlastni |éCebny protokol trval byl 24 tydnd, primarnim cilem bylo dosaZeni hladiny
Hb > 100 g\l se vzestupem o > 20 g/I z pdvodni hodnoty bez podani transfuzi ¢i jiné [éCby
ovliviujici chorobu. U nemocnych, ktefi dosahli odpovédi nasledovala dlouhodobéa
prodlouzena faze IéCby.

Median trvani choroby byl 2 roky (1-26 let), median hodnoty Hb byl 90 g/I a pfedchozi Ié¢ba
zahrnovala kortikosteroidy, podani rituximabu &i splenektomii. 11 nemocnych (44%) doséhlo
po 24 tydnech [é¢by pozadované odpovédi (+ dal$i nemocny po 30 tydnech Ié¢by), median
vzestupu Hb o 20 g/l byl pozorovan po 4 tydnech IéCby. Extendovanou fazi IéCby zacalo
13 nemocnych, u 2 z nich doSlo béhem této Ié¢by k relapsu choroby. Nejcastéjsi vedlejSimi
ptiznaky 1é¢by byl prdjem, Unava, zvySeni krevniho tlaku a huceni v usich. V soucasné dobé
probihd randomizovana studie faze 3 podavani pfipravku u AIHA, které se UcCastni i Ceska
centra.

Pro 1é¢bu anemie s chladovymi protilatkami (CAD) byl pfedstaven Sutimlimab (BIVV009),
humanizovana mononklonalni protilaka proti C1q slozce komplementu, jez selektivné
inhibuje aktivaci komplementu cestou C1 slozky bez ovlivnéni alternativni a lektinové drahy.
Studie Cardinal, jiz presentoval Roeth et al. /late breaking abstract-2/ byla pilotni studii
faze 3, v niz 24 nemocnych dostalo 6.5g &i 7.5g léku (dle hmotnosti) v den 0 a 7 a nasledné
kazdé 2 tydny. Cilem studie bylo dosazeni hladiny Hb > 120 g/l &i vzestupu hodnot Hb
0 = 2 g/I. Kriteria pro vstup do studie byla hodnota Hb < 100 g/I, zvySené hladina bilirubinu
nad horni hranici normy a podani = 1 TU erytrocytd béhem poslednich 6 tydnd. Jako
efektivni bylo hodnoceno zvyseni hodnot Hb o = 20 g/l ¢i dosazeni hladiny Hb > 120 g/I
(po 23.-26.tydnu léCby) a nezavislost na podani transfuzi od 5.tydne 1é¢by. VSichni nemocni
odpovédéli na podani prvé davky sutilimabu vzestupem hodnot Hb v prinéru o 12 g/I
a po 3.tydnech Ié€by vzestupem o 23 g/I. U 20 nemocnych (83%) doSlo k vzestupu hodnot
Hb o = 10 g/l a prdmérna dosazend hodnota Hb béhem nésledné 1écby byla 110 g/I.
17 nemocnych (70.8%) doséhlo transfuzni nezavislosti a u vSech nemocnych doslo
k normalizaci hodnot C4 slozky komplementu. Infekéni komplikace (ale nikoli
meningokokového pUvodu) byly nejcastéjsim vedlej$im U¢inkem lécby.

Efekt pridani eltrombopagu ke standardni |écbé aplastické anémie kombinovanou
imunosupresi sledovala Groarke et al. (abstr. 454) na skupiné 39 nemocnych mladSich
18 let, 28 nemocnych (78%) dosahlo po 6 mésicich odpovédi na léEbu. PFi srovnani vysledku
s komparativni skupinou dospélych nemocnych byl pozorovan lepsi efekt eltrombopagu
u déti pfi srovnani s imunosupresivni Ié¢bou dospélych, ale nikoli pfi srovnani vysledkd [é¢by
déti imunosupresi s [é¢bou eltrombopagem u dospélych. Relaps byl pozorovan u 43%
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nemocnych Ié¢enych eltrombopagem vs. 28% nemocnych [é¢enych imunosupresi. Nebyl
pozorovan signifikantni rozdil v preziti mezi obéma skupinami.

Ravulizumab predstavuje diky modifikaci molekuly eculizumabu pfipravek s prolongovanym
uvolfiovanim U¢inné latky pfi jeho snizené degradaci, polocas takovéhoto inhibitoru C5 slozky
komplementu je dvakrat delSi nez poloCas eculizumabu. Kulasekararaj et al. (abstr. 2231)
prezentovali vysledky podavani ravulizumabu u nemocnych s PNH, ktefi odpovédéli na podani
eculizumabu (stabilni choroba > 6 mésicyd a pokles LDH pod 1.5 nasobek normy). Nemocni
byli randomizovani do vétve s trvajicim podavanim eculizumabu (1x za 2 tydny) a do vétve
s podanim ravulizumabu (1x za 2 mésice), po 26.tydnech l1é€by byli vSichni nemocni pfevedeni
na ravulizumab. Pfi hodnoceni efektu po celkové 52 tydnech 1écby nebyl mezi obéma
skupinami rozdil v zavislosti na transfuzich (83% nemocnych bylo na transfuzi nezavislych
v obou skupinach), byl pozorovan mirny nardst LDH (8.8%) u skupiny lé¢ené od pocatku
ravulizumabem, vSichni nemocni 1é€eni pouze ravulizumabem méli nulové hodnoty CS5,
u druhé skupin doSlo po prevedeni na ravulizumab k poklesu hodnot C5 na < 5pg/ml. Bolesti
hlavy a infekce HCD (nasopharyngitis), byly nej¢astéjsimi vedlejSimi GCinky IéCby. Hill et al. se
vénovali pfitomnosti tzv. ,breakthrough” hemolyzy ve vyse uvedené studii (abstr. 952). Tento
typ hemolyzy byl pozorovan u 4 nemocnych lé€enych pouze ravulizumabem béhem prvych
26 tydnU lé¢by a u 3 nemocnych béhem nasledujicich 26 tydnd Ié¢by U nemocnych 1é¢enych
eculizumabem byl pozorovéan 1 pfipad hemolyzy v prvych 26 tydnech a 2 pfipady po pfevedeni
na ravulizumab. Zadna epizéda hemolyzy nebyla spojena se vzestupem hodnot C5 slozky
komplementu, prfic¢inou bylo zfejmé nahromadéni slozek komplementu v pfedchozich etézich.
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IMUNITNi TROMBOCYTOPENIE
Kozék T.
Interni hematologicka klinika 3. LF UK a FN Kralovské Vinohrady

Imunitni trombocytopenie (ITP) je definovana izolovanym snizenim poctu krevnich destic¢ek
pod 100 x 10%1 a naslednym zvySenym rizikem krvaceni.! Incidence ITP v populaci jako
celku je 2-5/100.000. U déti bilé populace je ITP zhruba dvakrat ¢astéjsi nez u Afroameri¢anu,
nicméné u Cernych déti je Castéjsi chronicka forma ITP.?

Patogeneze ITP zahrnuje pred¢asnou destrukci trombocytd v obéhu na imunitnim podkladé,
podili se na ni také nedostatecnd aktivita megakaryocytd. Novinkou poslednich let, ktera
byla také prezentovana ¢eskymi autory na sjezdu ASH 2019, je Ze protilatky namifené proti
glykoproteinu Ib (GP Ib) puUsobi destrukci trombocytu mechanismem nezavislym na Fcy
receptoru makrofagu. Protilatky anti-lb vedou k desialylaci glykoprotein0 desti¢kové
membrany a tyto trombocyty jsou vychytavany tzv. Ashwell — Morellovymi receptory
hepatocytu.34 Tento mechanismus také vysvétluje slabou odpovéd na Ié€bu kortikosteroidy
a/nebo intravendzni imunoglobuliny (IVIG) u nékterych pacientU s ITP. Sialydazy produkuje
rfada baktérii a vird. Syntetickym inhibitorem sialydaz je mimo jiné oseltamivir fosfat, uzivany
primarné k 1é¢bé infekce chfipkovym virem A a B, existuje jiz také nékolik kasuistik o efektu
oseltamiviru v 1éCbé refrakterni ITP. Na vyro¢nim sjezdu Americké hematologické asociace
v roce 2019 (ASH 2019) byly poprvé prezentovany vysledky randomizované studie u nové
diagnostikovanych dospélych pacientd s ITP Ié¢enych bud'to kombinaci vysokodavkovaného
dexamethasonu (HD Dex) s osletamivirem nebo jen HD Dex. Studie potvrdila vy$S§i pocet
odpovédi a delsi dobu trvani odpovédi pro rameno HD Dex + oseltamivir.® Trombocyty
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opsonizované protilatkami jsou vychytavany fagocyty monocytomakrofagového systému
prostfednictvim Fc receptoru a predcasné odstrafiovany z obéhu. Ovlivnéni Fc receptor(
makrofagd je cilem terapeutickych snah (intravendézni imunoglobuliny — IVIG), cilem
specifického inhibitoru fostamatinibu je makrofagova splenicka tyrozinkindza (Syk) zajistujici
destrukci trombocytu v makrofagu.®

Racionalni stanoveni diagnézy ITP

V soucasnosti neni k dispozici jednoznacny klinicky &i laboratorni parametr, ktery by uréoval
diagnézu ITP, proto je diagnéza i nadale stanovovana per exclusionem. V tabulce 1 jsou
uvedena laboratorni a dalsi vySetfeni uzivana pfi diagnostice ITP.

Tab 1. Piehled vySetieni pfi diagnéze ITP

Vysetieni nutna v dobé
diagnézy ITP

Vhodna doplitkova vysetieni

Vysetieni vhodna
ve specifickych pfipadech

KO + retikulocyty + kontrola
natéru krve pod mikroskopem.
PT, APTT, fibrinogen

IPF (frakce nezralych
trombocytd)

Protilatky proti trombocytdm
(nejlépe MAIPA)

KS + PAT

ANA, anti-ENA, RF,
antikardiolipinové protilatky, L.
anticoagulans

Histologické a cytologické
vySetfeni kostni dfené

Z&kladni biochemicky profil
(jaterni a renalni soubor, CRP)

Prikaz H. Pylori (dechovy test
nebo antigen ve stolici)

Pfezivani trombocyt0 (zanik
nad slezinou a jatry)

FW, IgG, IgM, IgA, elektroforéza
bilkovin séra

CMV PCR, parvovirus B12 I1gG
algM

FVIIl a von Willebranddv faktor

TSH, Hladina vit B12, folatu,
ferritin a saturace transferinu

Flow cytometrie krve k prikazu
event. klonalni lymfoproliferace
(MBL, CLL, LGL aj.)

Serologie HBV, HCV, HIV, EBV
a CMV

VySetreni kostni dfené
U pacientd >60 let

RTG P+S, USG epigastria

Terapie ITP

Nazory na lécbu pacientd s ITP se vyvijeji, na sjezdu ASH 2019 byla prezentovand nova
doporuceni Americké hematologické asociace.” Zahajeni 1écby u dospélych pacientU s ITP je
doporucovadno pfi pocCtu krevnich desticek (PLT) <30x10%I, pfitom Iécba nové
diagnostikovanych pacient0 s PLT <20x10°/| by méla byt zahjena za hospitalizace. V prvni
linii IéCby ITP jsou standardem stéle kortikosteroidy. Inicidlné Ize pouzit prednison v postupné
snizujicich se davkach (Uvodni davka 0,5 — 2 mg/kg/den) po dobu maximalné 6 tydnd.
Odpovéd je vysokd, ovSem dospélych pacientd, ktefi po terapii kortikoidy dosahnou
dlouhodobé remise, je pouze 25 - 29 %. Pulzni podani vysokych davek dexamethasonu
(40mg po dobu 4 dn0) je dle ASH 2019 indikovano pfi nutnosti rychlej$iho nastup Ucinku.
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V pfipadé Zzivot ohrozujiciho krvaceni doplfuji iv. kortikosteroidy IVIG a téz transfuze
trombocytu.

Lécba ITP ve druhé a dalsich liniich a lécba refrakterni ITP

V |écbé druhé linie ITP neni mezi pracovisti a mezi experty konsensus. Zatimco v 1é¢bé
chronické refrakterni ITP se etablovaly agonisté trombopoetinového receptoru (TPO-RA),
u perzistujici ITP jednoznacny nazor chybi. Dle doporuc¢eni ASH 2019 existuji pro tuto fazi ITP
u dospélych pacientd tfi modality: TPO-RA (romiplostim nebo eltrombopag), splenektomie
arituximab s tim, Zze by se méla respektovat oCekavani pacienta. Pacienti, ktefi upfednostnuji
jednorazovy vykon s velkou nadéji na dlouhodoby efekt, mohou inklinovat ke splenektomii,
pacienti, ktefi preferuji kratky nechirurgicky zakrok, mohou volit rituximab, pro pacienty,
ktefi pozaduji vysokou pravdépodobnost U¢inku i za cenu nutnosti dlouhodobé terapie, jsou
optimalni TPO-RA. Doporuceni ASH 2019 déle upozorhuji na vhodnost odlozit splenektomii
na minimalné 12 mésicl od stanoveni diagnézy z ddvodu urcité moznosti navozeni spontanni
remise. Zaroven tato doporuceni preferuji TPO-RA pfed rituximabem a rituximab pred
splenektomii, toto v8e na stejné relativné nizké Urovni dikazu. De facto se tim splenektomie
odsouva minimalné do 3. linie 1écby. Doporuceni ASH 2019 se tykaji také 1écby détskych
pacientd. Mimo jiné, u déti s ITP, které nemaji zivot ohroZzujici krvaceni a jsou indikovany
k medikamentézni 1é¢be, se upfednostrivje p.o. prednison oproti dexamethasonu. Pro
americké détské pacienty je pro [é¢bu ITP stale dostupny anti-D imunoglobulin.

V doporucéeni ASH 2019 jsou také zminény moznosti medikamentézni 1é¢by ITP po selhani
vy$e uvedenych modalit. Jde o déle zndmé ,konvencni“ latky s omezenym mnozstvim dat
o efektivité a tedy s obtiznou predikci UCinku: azathioprin, cyklofosfamid, cyklosporin A,
danazol, mykofenolat mofetil. Kromé nejistého efektu s dlouhotrvajicim nastupem jsou tyto
ptipravky spojeny s mnozstvim nezadoucich vedlejsich G¢inkd.”

Nadéji do budoucna pro pacienty refrakterni i na TPO-RA je fostamatinib, inhibitor Syk (viz
vyse), ktery v téchto pripadech prokazal svou U¢innost. Ve vyvoji a v rizném stupni klinického
zkouseni jsou dalSi perspektivni latky pro Ié¢bu ITP: protilatky proti ligandu CD40, sialylované
imunoglobuliny, inhibitory neonatédlnich Fc receptord (Rozanolixizumab), stradomery,
inhibitory Brutonovy kindzy (BTKi), inhibitory C1s slozky kompelemntu, TPO-RA dalsi
generace (lusotrombopag, avatrombopag). Na sjezdu ASH 2019 byly kromé vySe uvedené
studie s oseltamivirem prezentovany formou prednasky také vysledky dvou klinickych studii
s novymi molekulami. Prvni z nich byla eskala¢ni faze /11 studie s inhibitorem BTK PRN1008,
jiz se UCastnila i Ceska pracovisté. Do studie byli zahrnuti pacienti s relabujici/refrakterni ITP,
ktefi méli vyCerpané moznosti standardni terapie, median pfedchozich linii IéCby byl 4.
V této studii dosahla priméarniho cile (PLT >50x10°/1 a vzestup o 20x10°/I ve dvou mérenich)
jedna tretina pacientld. Lécba nebyla zatizena vys$S$im poctem krvacivych komplikact,
trombotické komplikace se nevyskytly, studie pokracuje dalsi fazi s pevné stanovenou
pocate¢ni ddvkou 800mg/den.® Ve druhé studii, oteviené, faze II, byl pacientdm s perzistujici
a chronickou ITP (medién trvani onemocnéni 5.8 roku, medidn poctu pfedchozich linii 1é¢by
4) podavan podkozné Rozanolixizumab v r0znych dévkovacich schématech. Nejvétsi
odpovéd' (55, resp. 67%) méli pacienti s jednordzovym podanim vy3$si davky (15, resp.
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20mg/kg) nez pacienti s opakovanym podanim nizsi davky. NejcastéjSim vedlejSim UCinkem
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PLATELET DESIALYLATION AS A PREDICTIVE MARKER IN CHILDHOOD
IMMUNE THROMBOCYTOPENIA (ITP)

Raskova Kafkova L.", Brokesova D.', Novak Z.2, Raska M.", Pospisilova D.2, Volejnikova J.?
'Department of Immunology, Palacky University and University Hospital Olomouc
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Background and aim: Immune thrombocytopenia (ITP) is the most common bleeding
condition in children. Its prognosis is mostly superior, however, severe refractory disease
remains diagnostic and therapeutic challenge. Low platelet counts (<100x 10°/L) are
associated with increased platelet clearance by two parallel mechanisms: classical antibody-
mediated pathway and a novel lectin-carbohydrate mediated pathway. The latter is based
on platelet desialylation, where terminal sialic acids are cleaved from glycoconjugates,
mainly glycoproteins (GPs), on the platelet surface. The loss of sialic acid enhances bond of
the penultimate f-galactose to asialoglycoprotein receptors (ASGPRs, also called Ashwell-
Morell receptors) on hepatocytes. Desialylated platelets are then captured and phagocytosed
by ASGPR-expressing hepatocytes. Desialylation has been shown to be responsible for
platelet destruction in many contexts, e.g., infection-related thrombocytopenia or clearance
of senescent platelets. Loss of T-cell tolerance is another underlying mechanism in ITP;
CD8* regulatory T cells (Tregs) are able to inhibit overactive immune response and maintain
immune homeostasis.

Forkhead box P3 (FOXP3) and GATA3 are transcription factors crucial for development and
proper function of Tregs limiting the Th2-type inflammatory response. Our aims were to
distinguish contribution of the mentioned processes to ITP development and to characterize
immune response in children with ITP during the course of disease (diagnosis, ongoing
therapy, remission, refractory/persistent ITP).

Patients and Methods: We examined 30 samples from 20 children with ITP (12 males,
8 females, age 3-17 years; 3 acute ITP, 17 chronic ITP) and 10 healthy controls (age 4-15).
The degree of desialylation was determined by flow cytometry using FITC-labeled Ricinus
communis agglutinin (RCA-I) specific for terminal galactose or N-acetylgalactosamine.
Expression of platelet surface markers was given quantitatively as mean fluorescence
intensity (MFI). Presence of platelet surface-bond antibodies (IgG, IgA and IgM) was
examined by flow cytometry. Subpopulations of CD4+ and CD8+ T-cells were characterized
based on intracellular expression of transcription factors T-bet (Th1 cells), GATA3 (Th2 cells),
ROR gamma T (Th17 cells) and FOXP3 (for Tregs) using multicolor flow cytometry.

Results: Patients with ITP showed significant increase in RCA-| reactivity in comparison with
healthy controls (p<0.001). Patients with newly diagnosed ITP showed the most aberrant
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sialylation (i.e., maximum desialylation) of platelet surface proteins. A decrease in
desialylation intensity was noticeable as soon as at three days after therapy initiation.
Sialylation levels returned to normal after one month of successful treatment and were
similar to healthy controls in children with ITP remission. Platelet surface-bond
immunoglobulins were increased in 10 (50%) patients independently on their sialylation
level. We observed significant changes in T-cell subpopulations in ITP: T lymphocytes
producing T-bet were decreased within both CD4+ and CD8+ populations. Percentage of
CD4+ cells expressing ROR gamma T was also reduced. Proportions of cells expressing
FOXP3 and GATA3 were decreased within the CD8+ but not within the CD4+ population.
Conclusion: Our results highlight the importance of Fc-independent hepatic platelet
clearance in ITP. Interindividual differences in ITP pathophysiology are reflected by treatment
response and may improve therapeutic management and prognostication. E.g., intravenous
immunoglobulins or splenectomy will be ineffective in patients with prevalent Fc-independent
mechanisms, and contrarily, possibilities for novel targeted treatment (neuraminidase
inhibitors) arise. Better understanding of immune-mediated processes involved in ITP
pathogenesis may reduce adverse effects of immunosuppressive therapy and considerably
improve quality of life in patients with ITP.

Supported by: MH CZ — DRO (FNOI, 00098892), Project ENOCH (No. CZ.02.1.01/0.0/0.0/1
6_019/0000868) and Ministry of Education, Youth and Sports OPVVV CEREBIT CZ.02.1.01
/0.0/0.0/16_025/0007397.
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Hepatitis-associated aplastic anemia (HAAA) is a rare variant of bone marrow (BM) failure

that is typically diagnosed 2-3 months after an acute attack of hepatitis in patients that are
seronegative for known hepatitis viruses. Although very little is known about its etiology, an
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autoimmune mechanism is presumed based on clinical response to immunosuppressive
therapy (IST) and reports of oligoclonal Tlymphocyte expansion and skewing of CDR3 region
length. However due to the rareness of this disease, the published evidence is still limited.

We analyzed 18 pediatric patients consecutively diagnosed with HAAA in the Czech Republic
between 2004-2019. Based on BM biopsy examination, 14 patients had aplastic anemia
(AA) and interestingly 4 patients were histologically consistent with refractory cytopenia of
childhood (RCC). Median age of these patients was 6.6 years (range 1-18) with a male to
female ratio of 2:1. The prevalence of HAAA in our cohort of pediatric patients with BM
failure (n=107; excluding patients with known genetic cause) was 17%. The presence of
a paroxysmal nocturnal hemoglobinuria clone was excluded and cytogenetic evaluation
showed no abnormalities.

We examined both the diagnostic BM and peripheral blood by flow cytometry in all patients
(with the exception of one peripheral blood sample) and performed deep immunophenotyping
of T cells in 7 of them. Ten patients were selected for T cell receptor beta (TRB) repertoire
and whole-exome sequencing (WES) based on the availability of DNA samples isolated from
the BM before the start of the treatment. TRB sequencing was performed following the SOP
developed by the EuroClonality- NGS working group with DNA input normalized to the
equivalent of 20 000 CD3+ cells per sample based on flow cytometry data. Bioinformatic
analysis was performed with ARResT/Interrogate. WES was performed on lllumina NextSeq
500 and libraries prepared using the Agilent SureSelectXT Human All Exon V6+UTRs Kkit.
Vertebrate virus detection was performed using the VirCapSeq-VERT probe capture
enrichment set and massive parallel sequencing from 8 BM DNA samples taken at the time
of diagnosis.

We found significant activation of CD8 positive T cells based on the expression of HLA-DR
compared to non-HAAA RCC and AA patients (n=20 and n=21 respectively, Mann-Whitney
p<0.0001). Three out of 7 patients with deep T cell immunophenotype available showed
a decrease of naive CD27pos45RAposCD8pos T cells. From TRB repertoire analysis we
were able to identify a total of 5 private immunodominant clones in 3 patients with relative
abundance of up to 11% from all productive TRB sequences. These clones were not found
in any previous publications or clonotype databases based on their CDR3 sequence. We
detected 5 clones shared by 3 or more patients; these were previously published in other
cohorts and are not specific for HAAA. WES analysis did not reveal any previously published
variant in genes associated with immune dysregulation or immunodeficiency, or any
candidate variant for functional validation. No relevant vertebrate virus signal was detected
in the 8 samples.

Out of all 18 patients, 3 patients underwent MSD-HSCT without preceding immunotherapy.
Fifteen patients were treated according to standard European Working Group on MDS/SAA
protocols with anti-thymocyte globulin (horse n=6; rabbit n=9), corticosteroids and
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cyclosporin A. In total, 7 patients reached complete remission on IST by day 120 and
7 patients with insufficient response underwent MUD-HSCT. One patient died shortly after
MUD-HSCT because of toxicity. We did not observe any correlation of T cell populations at
diagnosis or day 120 of IST (activated and exhausted T cells) and clinical response. Similarly,
the presence of an immunodominant clone or oligoclonal TRB repertoire with lower diversity
at diagnosis had no significant impact on the outcome of these patients in our cohort.

In conclusion, we present the biggest cohort of pediatric patients with HAAA analyzed by
next-generation sequencing and flow cytometry so far. Even though our results show
significantly increased activation of CD8 positive T cells and presence of expanded clones,
we did not confirm that these factors would be useful and significant for the prediction of
treatment outcome. Large number of our patients did not fully respond to IST, requiring
HSCT.

Supported by AZV 18-07-00430, 16-32568A and PRIMUS/17/MED/11.
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Introduction

Myelodysplastic syndrome (MDS) is characterized by differentiation blockade, cytopenias
with commontransfusion dependency and immune defects. Upon progression the
myeloblasts accumulate and the patients become vulnerable to severe infection
complications. Based on the Prague Charles University General Hospital registry (N=164,
median age 73), the AZA therapy in higher-risk MDS patients results 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).

Rationale
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
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involving use of G-CSF added prior AZA (GA). Both AZA and also decitabine were preclinically
shown to induce myeloid differentiation upon G-CSF preincubation. G-CSF binds its receptor
in granulocytic precursors and neutrophils to stimulate their survival, proliferation, and
differentiation via myeloid master regulator transcription factor and leukemia-suppressor
PU.1. We also have previously shown that AZA increases PU.1. expression.

Study design & Methods

GA/MDS-2013 (EudraCT No 2013-001639-38). Expected for enrollment are 134 patients,
currently enrolled 53 patients (GA arm N=29, A arm N=24) with median age 74 years, M:F
ratio 32:21 (GA 16:16, A 13:8),median IPSS-R 6, median follow up 11.2 Mo, median cycles
of therapy 6. Diagnosis included:MDS (EB1, EB 2) with IPSS int-2/high (75%), MDS/
AML<30% MB (22.5%), and CMML Il (2.5%). Transplant candidates were excluded.
Randomizationis 2:1 for GA vs Aarm. Primary endpoints: OS, PFS, time to AML transformation,
ORR, infections & QoL. Secondary endpoints: biomarkers. 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). Genomic libraries from whole bone marrow are
prepared by NEBNext Direct Kit involving 33 gene panel, sequencing runs are performed on
lllumina platform. Statistics involved 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 11 vs 6 Mo 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.
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Conclusions

The current results supported by different methods and statistics indicates a beneficial
effect of G-CSF pre-treatment to standard AZA therapy in higher risk MDS patients. G-CSF
pre-treatment to AZA increases OS and ORR. In addition, we identified biomarkers that are
negatively associated with patient survival and response including EZH2, DNMT3A, TP53, &
CSF3R.

Grant Support: Ministry of Health, #16-27790A. Institutional resources: Progres Q49
& Q26, UNCE/MED/016, LQ1604, SVV 260374/2017, RVO-64165
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Clonal proliferation of megakaryoblasts, called transient abnormal myelopoiesis (TAM), is
arare disease of newborns triggered by trisomy 21 (constitutional or somatic) together with
acquired mutations of GATA1 resulting in the exklusive production of its short variant -
GATA1s. No other TAM drivers have been described so far. We have diagnosed a unique
TAM case with a typical clinical and laboratory manifestation but without the gain (or any
other aberration) of chromosome 21.

Thorough genomic profiling revealed 4 somatic mutations: GATA1 D65_C228del, JAK1
F636del, FN1 R2420C and SPIRE2 R471W. With respect to the generally accepted 2-hit

theory, we hypothesized that this TAM arose from a collaboration of the atypical GATA1
mutation (not inducing GATA1s) with (at least) one of the other identified mutations. Unlike
SPIRE2 and FN1 aberrations, various mutations of the JAK1 kinase have been previously
described as leukemia drivers, suggesting JAK1 F636del as a top candidate for the second
hit. Moreover, JAK1 mutations have been associated with the transformation of TAM into
acute megakaryoblastic leukemia (Nikolaev et al., Blood, 2013). The aim of our project was

to functionally characterize this novel JAK1 mutation. Phenylalanine 636 belongs to
a phylogenetically conserved triad of amino acids suggested to control catalytic activity of
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JAK1 via mediating a switch between the supposedly active and inactive conformations
(Toms et al., Nat Struct Mol Biol, 2013). Hence, F636 seems to be essential for JAK1
function.

Surprisingly, homology modeling showed that loss of F636 is compatible with both
functionally opposite conformations. Indeed, Western blot analysis of JAK/STAT signaling in
transiently transformed HEK293T cells showed that catalytic activity is preserved in JAK1
F636del. However, we observed lower levels of auto- and STATsphosphorylation compared
to wild-type (wt) JAK1 suggesting decreased kinase activity of JAK1 F636del. Subsequently,
we tested the oncogenic potential of JAK1 F636del in the Ba/F3 cell assay; unlike the
known oncogenic JAK1 variant (JAK1 V658I), JAK1 F636del did not induce IL3-independent
growth. To further assess phenotypic impact of F636del, we introduced JAK1 F636del into
murine bone marrow and fetal liver hematopoietic stem and progenitor cells (HSPCs) using
lentiviruses and performed colony forming assays. The number and morphology of colonies
did not differ in JAK1 F636del compared to wt JAK1. Furthermore, we assessed the impact
of JAK1 F636del in the context of mutated GATA1. We utilized the in-vitro model recently
described by Labuhn et al. (Cancer Cell, 2019), in which the CRISPR/Cas9-mediated
induction of Gatals expression leads to the expansion and sustained proliferation of fetal
liver HSPCs from embryonic day 13.5 ROSA26:Cas9- EGFPki/wt mice. Similar to wt JAK1,
lentivirally introduced JAK1 F636del had no impact on the proliferation and maturation
status of such Gatal-edited HPSCs irrespective of the timing of its introduction
(simultaneously with Gata1l editing versus into fully established Gata1-edited culture) or of
culturing conditions (fully cytokinesupplemented growth-supportive versus cytokine-
depleted growth-restrictive medium). Altogether, we show that unlike known oncogenic
variants, F636del identified in the first case of trisomy 21-independent TAM attenuates
JAK1 kinase activity. The results of our phenotypic studies question the potential contribution
of this mutation to TAM development. Interestingly, Labuhn et al. (2019) recently showed
that non-activating JAK mutations occur at higher than random frequency in trisomy
21-dependent TAM. This tempts us to speculate that JAK1T mutations may still play a role in
TAM. Yet, this role may significantly differ from that of known oncogenic mutations; it may
result from attenuation/modulation instead of activation of downstream signaling and it
may remain unrevealed utilizing the currently available sophisticated, yet still imperfect
experimental models.

Support: GAUK 86218, EHA Research Mobility Grant
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Introduction

The single nucleotide polymorphism (SNP) rs460089 (G/C) located in the promotor of
SLC22A4 (transporter hOCTN1) was identified as a prognostic factor for the outcome of
chronic myeloid leukaemia patients treated with imatinib first line (Jaruskova et al. JECCR
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2017). Patients with GC genotype had significantly higher probability of achievement of
sustained major molecular response (MMR, BCRABL< 0.1% IS) as compared with patients
with GG. We investigated differences in the outcome after imatinib cessation in EURO-SKI
patients according to the genotypes of the SNP rs460089.

Methods

DNA analysis was performed by TagMan SNP genotyping assay using StepOnePlus RQ-PCR
System (Thermofisher Scientific). In addition to the inclusion criteria defined for prognostic
analysis in Saussele et al. (Lancet Oncology 2018), all patients with interferon pre-treatment
were excluded. Data on sex, duration of IM treatment, of deep molecular response and age
at time of imatinib discontinuation as well as molecular status at 6 months thereafter were
available for 178 patients. Logistic regression was used to investigate factors affecting MMR
maintenance at 6 months. Level of significance was 0.05.

Results

Of 178 patients, 106 (60%) maintained MMR 6 months after imatinib stop. GC genotype was
identified in 64 patients, GG in 96 and CC in 18. Most beneficial for MMR maintenance was
genotype GC (72%, 95% confidence interval (Cl): 60-82%), followed by CC (61%, CI: 38-
80%) and GG (51%, Cl: 41-61%). Overall, the SNP rs460089 was associated with MMR
maintenance (p=0.0335) with a significantly higher odds ratio (OR) for maintenance for GC
genotype vs. GG (2.451, Cl: 1.247-4.819, p=0.0093) but not for CC vs. GG (1.507, Cl: 0.539-
4.216, p=0.4343). Only duration of TKI treatment was significant (OR: 1.157, Cl: 1.014-
1.319, p=0.0303) when added to genotypes in multiple regression. The OR of GC vs. GG
was slightly modified to 2.311 (1.164-4.588, p=0.0166).

Conclusions

Based on observed data we suppose that the GC genotype of the SNP rs460089 is associated
with sufficient intracellular concentration of imatinib allowing more efficient targeting of
CML cells during the treatment. This resulted in a higher proportion of patients who sustained
MMR after imatinib stop as compared with patients with GG. Longer duration of imatinib
treatment increased the probability of MMR maintenance after imatinib cessation also in
patients with GG. The frequency of CC was low and outcome in between GC and GG. The
SNP rs460089 may provide an independent prognostic factor for molecular response
maintenance after imatinib cessation.

Supported by MZCR 00023736 and TACR gama TG03010035
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Introduction

Inherited thrombocytopenias (IT) are a heterogeneous group of 33 different forms of
monogenic disorders caused by molecular defects affecting 40 genes at least. The
pathogenic germline variants play an important role in the development and maintenance of
hematopoietic system (megakaryopoesis and thrombopoesis). These changes lead to
disruption of these processes and are presented as the thrombocytopenia phenotype (low
platelet count, blood-examination). However, patients are occasionally misdiagnosed with
the immune thrombocytopenia and unsuccessfully treated with steroid therapy and
splenectomy. In some patients, accurate diagnosis of IT can only be established based on
the results of molecular genetic testing. Furthermore, it has also been shown that some
hematological conditions with Mendelian type of hereditability precede the development of
hematooncological disease.

Patients and Methods

DNA samples from peripheral blood or buccal swabs of four unrelated families were isolated.
The whole exome sequencing (WES) was performed using the NextSeq 500 lllumina
instrument with adequate chemistry and sequencing libraries were prepared according to
the SeqCap EZ Human Exome Probes v3 protocol. The generated data were processed
using in-house bioinformatics pipelines. The detected pathogenic variants were confirmed
by Sanger sequencing. Moreover, the novel variant was analyzed in silico using analytical
procedures including protein modelling, too. Germline DNA analysis was performed on all
available samples and somatic DNA analysis was done for the oncological patient. Within
each family, the obtained pathogenic variants were compared between the individuals with
IT phenotype and their disease-free relatives.

Results

The pathogenic variants were characterized in four families with different forms of IT.
Moreover, the additional genetic variants were detected in three of them which predispose
to the development of hematological malignancies. In the first family, a novel heterozygous
variant ¢.320C>T; p.(Thr107Met) in TUBBT gene is probably responsible for essential
thrombocytopenia disease because all rare TUBBT variants until now have been detected in
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patients with macrothrombocytopenia. The known pathogenic variant c.1402G>T; p.
(Val468Phe) in JAK2 gene (10.9% frequency) was identified in a family member suffering
from the myeloproliferative disease. In the second family, heterozygous pathogenic variants
c.3076C>T; p.(Arg1026Trp) in ITGA2Bgene and ¢.3188G>A; p.(Arg1063His) in JAK2 gene
were detected, associated with platelet-type bleeding disorders and hereditary erythrocytosis
with megakaryocytic atypia and predisposition for hematological malignancy, respectively.
It is known that stomach tumor occurred in patient’s family before. In the third family,
heterozygous pathogenic variant ¢.3493C>T; p.(Arg1165Cys) in MYH9 gene was identified
in a patient with macrothrombocytopenia. This variant was associated with Sebastian
syndrome, macrothrombocytopenia and granulocyte inclusions and predisposition to kidney
failure, hearing loss, and cataracts. In the fourth family, ANKRD26-related thrombocytopenia
with predisposition to myeloid malignancy was probably identified in a patient with detected
heterogeneous known variant c.-140C>G in 5" UTR of ANKRD26 gene. Moreover, the novel
C.682C>T; p.(Arg228Trp) variant in SYTL3 gene with uncertain significance was detected in
this patient.

Conclusions

The pathogenic variants were detected in wunrelated affected families with
macrothrombocytopenia, platelet-type bleeding disorders and hereditary erythrocytosis
with megakaryocytic atypia, Sebastian syndrome, and ANKRDZ26-related thrombocytopenia.
Moreover, the genetic variants predispose to myeloid malignancy were identified. Molecular
genetic testing helped the clinicians to determine the correct diagnosis in these patients.

This study was supported by Ministry of Health of the Czech Republic (grant No 16-29447A),
and TA CR (TE02000058).
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ANALYSIS MUTATIONAL LANDSCAPE IN SYSTEMIC ANAPLASTIC LARGE CELL
LYMPHOMA IDENTIFIES NOVEL PROGNOSTIC MARKERS
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BACKGROUND

Systemic Anaplastic Large Cell Lymphoma (sALCL) is comprised of two distinct T-cell
non-Hodgkin lymphoma entities: ALK-positive (ALK+) ALCL and ALK-negative (ALK-) ALCL.
These entities are characterised by either the presence of absence of an ALK-translocation.
It has been reported that ALK+ ALCL has a better prognosis compared to ALK- ALCL, with
a 5-year overall survival (OS) of 70-80% versus 15-45%, respectively. Furthermore, more
than 25% of ALK+ ALCL patients undergo relapse. sALCL is a genetically heterogenous
disease whose genomic characterisation has been improved through the implementation of
high-throughput technologies. Despite this, the prognostic value of somatic mutations has
been poorly described. Here we present the analysis of genetic aberrations of sALCL,
shedding light on disease pathogenesis, novel diagnostic biomarkers and prognostic
markers for the detection of refractory and/or relapsed patients which could hold clinical
implications.

METHODS

Formalin-fixed paraffin-embedded (FFPE) and/or fresh frozen tissue and related clinical
information for 82 sALCL patients (47 ALK+ and 35 ALK-) were obtained after written
informed consent from 5 centres across Europe. Using deep targeted DNA sequencing, the
entire coding region of 275 selected genes (QlAseq Targeted DNA — Human Comprehensive
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Cancer Panel, Qiagen, Germany) was investigated in our retrospective cohort of patient’
samples as well as 6 ALCL cell lines (Karpas-299, SU-DHL-1, DEL, SR786, FEPD and MAC2a).
The average depth achieved across all the sequenced samples was approximately 2000x
allowing the detection of aberrations with low allele frequencies (<10%) not usually
detectable by other methods (e.g. Sanger sequencing or Whole Exome Sequencing).
Moreover, we explored the clonal expansion in SALCL relapsed patients comparing the
mutational status in matched samples at both diagnosis and relapse (n=4).

RESULTS

ALK- patients in our cohort have a worse prognosis than ALK+, whereby the 7y-OS was
45.1% and 73.2%, respectively, although the 7 year progression free survival (PFS) was
comparable at 57.1% for ALK+ and 42.4% for ALK- patients. As previously reported, ALK+
patients were significantly younger in our series than ALK- patients with an average age of
23.5 and 55.2 years, respectively. Among the 275 genes sequenced, 148 (53.8%) genes
harbour at least one mutation throughout the entire patient and cell line cohort; almost 1/3
of mutated genes were shared between ALK- and ALK+ ALCL patients. On average 4.2
mutations per patient were detected in ALK- ALCL, a higher level than observed in ALK+
samples (2.7), most likely due to the oncogenic-driving role of the ALK-translocation in this
group. Seventy-two out of 82 (88%) patients carried at least one single mutation within the
genes analysed in our panel. The most recurrent genes mutated were TP53 in both sALCL
categories (16% of sALCL patients), followed by LRP1B being prevalently mutated in ALK+
disease (15% of sALCL patients). As expected, STAT3 and JAK1 were mutated solely in the
ALK- ALCL cohort and represent the most commonly mutated genes in this group.
Prognostically, the most recurrent genes mutated in patients with a dismal outcome (dead
and/or relapsed patients) were TP53, STAT3, EPHA5, JAK1, LRP1B, KMT2D, PRDM1 and
SOCS1. Comparing samples at diagnosis versus relapse highlighted two key findings: firstly,
the clonal expansion of TP53 mutated clones in relapsed ALCL patients and secondly, the
acquired mutations in EPHAS5 which were only detected at relapse. These data suggest their
possible use as biomarkers associated with clonal evolution.

CONCLUSION

This study provides information regarding the genetic landscape in SALCL across 275 select
genes. We have confirmed the importance of known frequently mutated genes (STAT3 and
JAKT) and describe novel recurrently mutated genes (LRP1B, EPHA5 and KMT2D). Mutations
in STAT3 were more recurrent in ALK- ALCL patients with shorter OS, and clones harbouring
mutated TP53 and EPHA5 were detectable more often in relapsed sALCL thereby suggesting
a possible driving role.

This project has received funding from the European Union’s Horizon 2020 Marie Sktodowska
— Curie (ITN - ETN) grant no. 675712, from the Czech Science Foundation (GA CR), project
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no. 19-23424Y and the project CEITEC 2020 (LQ1601) with financial support from the MEYS
of the Czech Republic under the National Sustainability Programme |I.

We acknowledge the CF Genomics CEITEC MU supported by the NCMG research
infrastructure (LM2015091 funded by MEYS CR) and Core Facility Bioinformatics of CEITEC
MU for their support with scientific data analysis presented here.
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Introduction

Mantle cell lymphoma (MCL) is rare B-cell lymphoma subtype with usually aggressive
behavior. Mutations of TP53 gene and complex karyotype (CK) were described to be poor
prognostic factors (Obr A et al, 2018), but their impact on primary resistance to induction
has not been investigated.

Methods

We analyzed 115 MCL patients (pts) treated in two Czech university centers from 4/2006
to 10/2016. Both classical cytogenetics and next generation sequencing (NGS, MiSeq,
lllumina) for TP53 mutation detection were performed on tumoral tissue (peripheral blood,
bone marrow) in all patients. Cut-off for TP53 mutation was 1% variant allele frequency
(VAF). CK was defined as 3 and more cytogenetic aberrations in one cell population. Pts
with stable or progressive disease (SD/PD) during induction or with relapse within 6 months
after induction completion were considered as primary refractory (PrR). Variables were
compared by chisquared test. T-test was used to compare the difference between means
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of TP53 mutation load in PrR+ and PrR- subgroup. Cut-off for TP53 mutation load (27 %) was
established as median VAF. Overall and progression free survival (OS, PFS) were calculated
from the date of diagnosis.

Result

The median age at diagnosis was 66 (40-87) years. Ninety-six percent of pts had advanced
disease (lll and 1V). MIPI score was low, intermediate and high in 19.1%, 27.8% and 53.0%
pts, respectively. Induction regimens used were as follows: R-CHOP/R-CHOP-like in 47.8%,
intensive R-HDAC-containing in 38.3% and nonanthracycline regimen in 9.6% pts. Complete
and partial response was achieved in 53.0% and 27.0% pts, resp. SD/PD was observed in
11.3% pts. Overall, 27 (23.5%) pts were considered as primary refractory. TP53 mutation
and CK were present in 37 (32.3%) and 15 (13.0%) pts, respectively. Age, disease stage,
ECOG score, MIPI, HDAC therapy and CK did not correlate with PrR status. Significantly
higher TP53 mutation load was observed in the PrR+ (42%), compared to PrR- subgroup
(25%, p=0.03). After median follow-up of 4.6 years, 3- year overall survival (3-y OS) and
3-year progression free survival (3-y PFS) in all pts was 65.8% and 50.9%, resp. Median OS
in PrR+ and PrR- pts was 9.2 months, and 4.5 years, resp. Survival analysis stratified
according to the TP53 mutation status/mutation load showed 3-y OS and 3-y PFS for wild
type (TP53-WT), low mutation load (TP53-low load), high mutation load (TP53-high load)
74.2%, 47.6%, 33.3% and 56.0%, 37.0%, 27.8%, respectively (p=0.001 both).

Conclusions

High TP53 mutation load (>27% VAF), but not CK, has significantly correlated with refractory
disease in MCL pts. Pts with high mutation load of TP53 gene should be considered to an
innovative treatment.

Acknowledgement: Supported by IGA_LF_2019_001, MH CZ — DRO (FNO|,
00098892), AZV16-32339A and AZV16-31092A grants
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Background:

The combination of lenalidomide+rituximab (R?) recently showed superior efficacy vs
R-placebo in patients (pts) with R/R iNHL (Leonard et al. J Clin Oncol 2019). Based on these
AUGMENT study results, R* was approved by the US FDA for treatment of adult pts with
previously treated follicular lymphoma (FL) or marginal zone lymphoma (MZL). Advanced
age at diagnosis is a risk factor in pts with iINHL. We performed post-hoc subgroup analyses
by age from AUGMENT and data here focus on pts age 2 70 y.

Methods:

AUGMENT (NCT01938001) is a multicenter, double-blind, randomized phase Il study of R?
vs R-placebo in pts with FL grade 1-3a or MZL previously treated with > 1 systemic therapy
with R/R disease but not refractory to rituximab. Pts were randomized 1:1 to R? or R-placebo.
R? was oral lenalidomide 20 mg/d, d1-21/28 for 12c plus rituximab IV 375 mg/m? weekly
in c1 and d1 of c2-5. R-placebo was rituximab+placebo on the same schedule. The primary
endpoint was progression-free survival (PFS) per 2007 IWG response criteria (without PET)
as assessed by IRC (central review). Secondary endpoints included overall response rate
(ORR), complete response (CR), time to next anti-lymphoma treatment (TTNLT) and safety.
Post-hoc analyses were performed by dividing pts into age < 70 y and = 70 y subgroups,
the latter group considered unfit for chemotherapy.
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Results:

Of 358 pts randomized (R?, n = 178; R-placebo, n = 180), 267 pts were age < 70 y (R?,
n = 131; R-placebo, n = 136), and 91 pts were age = 70 y (R?, n = 47; R-placebo, n = 44).
Baseline characteristics including histology, disease status, and prior treatments are shown
in the table and were similar across treatment arms in pts = 70 y. At a median follow-up of
28.3 mo, the study met its primary endpoint of PFS, with a hazard ratio (HR) of 0.46 (95%
Cl, 0.34-0.62; P < 0.0001) in the overall population. R? had superior PFS vs R-placebo in
both < 70 and = 70 y subgroups, with HR of 0.41 (95% Cl, 0.29-0.59) and HR of 0.66 (95%
Cl, 0.37-1.18), respectively. In pts 2 70 y, median PFS with R? vs R-placebo was 24.9 vs
14.3 mo; ORR/CR was 81%/26% vs 59%/16%; and TTNLT was not reached in either arm.
Efficacy results for all pts and those < 70 y are reported in the table; notably in pts receiving
R?, mPFS was longer in pts < 70 y vs 2 70 y (39.4 mo [95% ClI, 22.9-NE] vs 24.9 mo [95%
Cl, 16.4-NE]). In pts = 70 y, any-grade adverse events (AEs) with a > 10 % difference
between R? vs R-placebo included neutropenia (63% vs 11%), constipation (33% vs 16%),
cough (33% vs 16%), leukopenia (26% vs 2%), anemia (24% vs 9%), pyrexia (24% vs 9%),
pruritus/pruritus generalized (24% vs 2%), muscle spasms (22% vs 11%), rash/rash
maculopapular (22% vs 5%), headache (20% vs 9%), thrombocytopenia (17% vs 2%),
dyspepsia (13% vs 2%), influenza (13% vs 2%), back pain (7% vs 18%), and nasopharyngitis
(4% vs 16%). Also, tumor flare was reported in 9% vs 0% of pts, respectively. In pts 2 70y,
75% of R? pts vs 36% of R-placebo pts had > 1 grade 3/4 AE, mainly due to neutropenia
(50% vs 7%). All other grade 3/4 AEs occurred in < 10% of pts 2 70 y in both treatment
arms. One grade 5 AE occurred in pts 2 70 y (R-placebo arm). In the R? arm, the median
number of treatment cycles was 12 for both the < 70 y vs 2 70 y subgroups; however, fewer
older pts completed 12 cycles of lenalidomide (76% vs 57%), and more started lenalidomide
at the lower dose of 10 mg (6% vs 35%) because of low creatinine clearance, respectively.
Inthe R? < 70y and 2 70 y subgroups, the average daily dose of lenalidomide was 17.9 mg/d
(range, 5.6-20.0) and 14.4 mg/d (range 4.2-20.0), and median relative dose intensity was
95% and 86%, respectively.

Conclusions:

Similar to the results in the original population, R? showed superior efficacy vs rituximab
monotherapy (plus placebo) as measured by the primary end point of PFS and secondary
end points of ORR and CR in pts with R/R FL grade 1-3a and MZL irrespective of age. The
efficacy and safety profiles of R? and R-placebo in pts = 70 y were similar to those reported
in the overall population. Older pts treated with R? vs R-placebo had superior mPFS (24.9 vs
14.3 mo). They were more likely to start lenalidomide at a lower dose and had lower median
dose intensity which may have contributed to their shorter mPFS vs younger pts receiving
R2. These data show that R? maintained efficacy improvements vs R-placebo in pts 2 70 y,
despite higher unfit status and lower overall lenalidomide treatment/exposure. Thus, R? is
an effective and available treatment option for pts with iNHL, including those with advanced
age.
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Table. AUGMENT: Baseline Characteristics and Efficacy by Age Group

<70y 270y Total
R2 R-Placebo R? R-Placebo R? R-Placebo
(n=131) (n = 136) (n =47) (n = 44) (n=178) (n =180)
Baseline characteristics, n (%)
FL 113 (86) 116 (85) 34 (72) 32 (73) 147 (83) 148 (82)
MZL 18 (14) 20 (15) 13 (28) 12 (27) 31 (17) 32 (18)
Ann Arbor stage
Y 105 (80) 96 (71) 32 (68) 28 (63) 137 (77) 124 (69)
FLIPI score = 3 45 (34) 33(24) 24 (51) 21 (48) 69 (39) 54 (30)
ECOG PS 0-1 130 (99) 135 (99) 46 (99) 43 (98) 176 (99) 178 (99)
Bulky disease 32 (24) 40 (29) 13 (28) 9 (20) 45 (25) 49 (27)
> 1 Prior
systemic
) 51 (39) 66 (49) 25 (53) 17 (39) 76 (43) 83 (46)
antilymphoma
regimen
Unfit for
7 (5) 5 (4) 47 (100) 44 (100) 54 (30) 49 (27)
chemotherapy*

mPFS, mo 14.3
39.4 13.9 24.9 39.4 14.1

(95% CI) (11.3-

(22.9-NE) (9.6-16.7) (16.4-NE) 27.7) (22.9-NE) | (11.4-16.7)
ORR, n (%) 100 (76) 70 (51) 38 (81) 26 (59) 138 (78) 96 (53)
CR, n (%) 48 (37) 26 (19) 12 (26) 7 (16) 60 (34) 33 (18)
mTTNLT, mo NE 28.2 NE NE NE 32.2
(95% CI) (NE-NE) (21.5-NE) (22.9-NE) (20.8-NE) (NE-NE) (23.2-NE)

CR, complete response; ECOG PS, Eastern Cooperative Oncology Group performance status;

FL, follicular lymphoma; FLIPI, FL International Prognostic Index; mPFS, median progression-free
survival; mTTNLT, median time to next antilymphoma treatment; MZL, marginal zone lymphoma;
NE, not evaluable; ORR, overall response rate.

*Defined as age > 70 y, or age 60-69 y with creatinine clearance < 60 mL/min or ECOG PS 2> 2.
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L-asparaginase (ASNase) is one of the crucial components of acute lymphoblastic leukemia
(ALL) therapy. Although we have previously shown that ASNase triggers metabolic
reprogramming of leukemic cells, the significance and interconnections of the changes
have not yet been elucidated. Metabolic reprogramming is an accompanying feature in
therapy response and is also triggered by commonly used cytostatic drugs. ASNase
hydrolyzes two non-essential amino acids asparagine (Asn) and glutamine (GIn). Therapeutic
ASNase concentration used in vitro transforms all Asn and GIn to aspartate (Asp) and
glutamate (Glu), respectively.

We employed stable isotope tracing to understand the complexity and interconnection of
metabolic processes altered in leukemia cells exposed to ASNase. Stable isotope tracing is
a unique method enabling the quantification of metabolic flux. When substrate with 13C is
metabolized by cells, enzymatic reactions rearrange 13C atoms resulting in specific labeling
patterns in downstream metabolites. Therefore, this method allows us to determine exact
pathways which are used to metabolize labeled nutrient. Glucose and GIn media
concentrations were adjusted to 8mM and 1mM, respectively, to more resemble physiological
conditions. All experiments were done with 0.8 IU/ml ASNase which is close to the plasma
ASNase level in the induction phase of ALL treatment.

We studied the effect of ASNase on two B-ALL cell lines with different sensitivity to this
cytostatic drug: REH (IC50=0.000231 1U/ml) and NALM6 (IC50=0.328894 IU/ml). U13C
glucose tracing revealed that although pyruvate and lactate intracellular concentrations are
not changed after ASNase treatment, the relative flux from glucose to these metabolites
(expressed as M+3 which represents 3 13C atoms in 1 molecule) is lowered (e.g. lactate
(M+3): NALM6 - (0.5898+0.0026) vs (0.4473+0.0031), p<0.0001); REH - (0.3417+0.0023)
vs (0.2411+£0.0024), p<0.0001). Unlike glycolytic intermediates, the levels of tricarboxylic
acid (TCA) cycle intermediates are lowered after ASNase administration (e.g. relative
quantification of malate: NALM6 — (1.6120+0.1202) vs (0.4358+0.0247), p<0.0001; REH -
(0.8231+0.0689) vs (0.2484+0.0573), p<0.0001). Interestingly, the relative flux from
glucose to TCA cycle (expressed as e.g. malate (M+1-M+4) which represents at least 1 13C
atom in a malate molecule) is increased in NALM6 ((0.0947+0.0021) vs (0.3605+0.0070),
p<0.0001) and lowered in REH cells ((0.3109+0.0100) vs (0.1449+0.0185), p<0.0001)
after ASNase.
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Since in our setting ASNase depletes both Asn and GIn, we tested what are the separate
roles of Asn and GIn depletion in ASNase treatment. We discovered that omitting GIn from
the media caused that TCA cycle intermediates are lowered in both cell lines to the same
extent as after ASNase. Moreover, the flux from glucose to TCA cycle resembles the one
after ASNase in both cell lines. In contrast the results of Asn withdrawal showed that level
of TCA cycle intermediates are unchanged. The relative flux from glucose to TCA cycle is
mildly downregulated without Asn in the media in both cell lines (e.g. malate (M+1-M+4):
NALM6 - (0.1485+0.0014) vs (0.1158+0.0004), p<0.0001; REH - (0.2662+0.0031) vs
(0.2024+0.0015), p<0.0001).

Many studies emerged that highlight TCA cycle importance in Asp production and hence in
sustaining cell viability and proliferation. Although TCA cycle is diminished after ASNase
treatment, our results showed that both NALM6 and REH cells are able to maintain Asp and
Glu levels. Using U13C Asp and U13C Glu, we discovered that, unexpectedly, both cell lines
are able to import Asp and Glu from the media in a dose-dependent manner.

Altogether, our results demonstrate different consequences of Asn and GIn depletion during
ASNase treatment. According previous studies it is probably only Asn that is completely
depleted after ASNase administration in ALL therapy with unchanged or lowered GIn
concentration. Therefore, this fact should be considered in in vitro studies where GIn
depletion could blur the effect of Asn depletion. Above that, we showed that leukemia cells
are able to uptake Asp and Glu. This indicates the possible way how leukemic cells could
cope with ASNase treatment.

This work is supported by NV18-07-00129 and Charles University Grant agency 79421.
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Introduction

The ECHELON-2 study (NCT01777152) demonstrated significantly longer progression-free
survival (PFS) and overall survival with brentuximab vedotin plus cyclophosphamide,
doxorubicin, and prednisone (A+CHP) versus CHOP in the frontline treatment of patients
with sALCL or other CD30-expressing PTCL and supported the 2018 FDA approval in this
setting. Consistent with current guidelines, patients could have received consolidative stem
cell transplant (SCT) after treatment at the discretion of the treating investigator. In all
patients treated with A+CHP, only 22% (50 of 226) underwent SCT. Herein, we present
outcomes from an exploratory analysis of patients in a complete remission (CR) following
A+CHP who received an SCT and those who did not.

Methods

CR rate was defined at the end of treatment by independent review per the Revised
Response Criteria for Malignant Lymphoma. ALK+ sALCL patients were excluded because
they tend to have more favourable outcomes. Consolidative transplant was not considered
a PFS event. A univariate analysis of SCT versus no SCT and multivariate analyses adjusting
for region and age were performed.

Results

Sixty-seven percent (76/113) of patients with ALK- sALCL on the A+CHP arm were in CR at
end of treatment and 36% (27/76) of them received SCT. Patients who underwent SCT
were younger, with a median age of 50 years (range 18-68) compared with 59 years (range
20-85) in those without SCT. Median PFS for patients with SCT was not reached (95% CI
36.57, not estimable [NE]) versus 55.66 months (95% Cl 23.72, 55.66) for patients without
SCT. Fifty-nine percent (38/64) of patients with non-sALCL on the A+CHP arm were in CR
at end of treatment and 29% (11/38) of them received SCT. Patients who underwent SCT
were younger than those without (median age 57 years [35-73] vs 66 years [49-77]).
Median PFS for patients who did and did not receive SCT was not reached (95% CI 20.70,
NE) versus 33.22 months (95% CI 8.08, NE), respectively.

Prior to treatment start, the intent to transplant in Asian countries among ALK- sALCL and
non-ALCL patients was less frequent in comparison to non-Asian countries (13% and 29%
vs 49% and 57%, respectively). The proportion of patients ultimately transplanted was also
less frequent (13% and 12% in Asia versus 32% and 23% in non-Asian countries). Standard
PFS and multivariate proportional hazards regression analyses favoured the use of SCT in
PTCL patients in a CR after A+CHP (Table).

Conclusions

Numerical PFS estimates favour the use of SCT in PTCL patients in a CR after A+CHP;
however, sample sizes are small. It is also recognized that unknown confounders may
impact this posthoc analysis. We observed that use of SCT was infrequent in Asian countries,
suggesting regional practice differences. The overall impact of consolidative SCT remains
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unconfirmed, including in patients treated with A+CHP. Further studies are needed to

establish its role in this setting.

Table
ALK- sALCL (n=76) Non-sALCL (n=38) Combined (N=114)
SCT No SCT SCT No SCT SCTx* No SCT
(n=27) (n=49) (n=11) (n=27) (n=38) (n=76)
Estimated PFS at 80.4 56.9 70.1 46.7 76.1 53.3
3years, % (95% CI) (59.1,91.4) (40.6,70.3) (32.3,89.5) (26.7,64.4) (56.9,87.6) (40.7,64.3)

Univariate HR 0.49 (0.19, 1.27)
(95% CI)
Multivariate HR
(95% Cl) adjusted
for:

Age! 0.54 (0.20, 1.45)
0.47 (0.18, 1.22)
0.52 (0.19, 1.41)

29.9 41.6

(24.2,36.1) (29.8, 42.0)

Region*

Age' + Region?
Median follow-up,1
months (95% ClI)

0.36 (0.10, 1.26)

0.32 (0.09, 1.15)
0.37 (0.10, 1.33)
0.32 (0.09, 1.19)

49.8
(21.2, 54.0)

0.38 (0.18, 0.82)

0.39 (0.18, 0.86)
0.38 (0.18, 0.82)
0.39 (0.18, 0.86)
35.9 41.6
(24.5, 41.9)

42.6
(29.5, 53.9)

(33.2, 42.1)

Table presents HR of PFS for patients who achieved CR on A+CHP, SCT vs no SCT; HR<1 favors SCT; all
HRs were stratified for baseline IPI score (0-1; 2-3; 4-5).

PFS was measured from randomization to progressive disease, death, or receipt of subsequent systemic

chemotherapy to treat residual or progressive PTCL as determined by the investigator, whichever came

first. Consolidative SCT was not considered an event.

* Includes 2 allogeneic SCTs
T <65; 265 years

* Non-Asia (rest of world); Asia (Taiwan, Japan, and South Korea)

1 Median follow-up is calculated for PFS using the Kaplan-Meier method of switching the PFS event and

censored status.
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Background

Outcomes reported in real-world practice versus controlled clinical trials show markedly
shorter treatment durations, progression free survival (PFS) and overall survival (OS).
Understanding effectiveness of therapeutic regimens in routine practice is critical for
treating physicians as well as for regulatory and reimbursement authorities. We have
performed a real-world comparison of two regimens, ixazomib, lenalidomide and
dexamethasone (IRD) triplet and lenalidomide and dexamethasone (Rd) doublet in patients
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with relapsed and/or refractory multiple myeloma (RRMM) treated in seven Czech and one
Slovak hematology-oncology centers.

Patients and methods

Between 3/2015 and 5/2017, 344 patients with RRMM were treated with either IRD (N=127)
or RD (N=217). Patients selected for both cohorts had the same inclusion and exclusion
criteria. Patient baseline characteristics were well balanced. The data were collected through
the Czech Registry of Monoclonal Gammopathies (RMG), which is an international database
gathering data from patients with monoclonal gammopathies within Central Europe.

Results

The median follow-up in the IRD vs RD arm was 20.8 vs 15.5 months, respectively. Median
PFS in pts with 1-3 prior lines for the IRD cohort was 23.1 months (95% CI 11.8-34.5
months) and 11.6 months (95% CI 8.4-11.8 months) for the RD cohort favoring the all-oral
triplet (p=0.001). The median PFS for all patients including 4+ line of therapy was 17.5
months (95% CI 10.3-24.7) in the IRD cohort versus 11.5 months (95% Cl 8.6-14.3) in the
RD group (p=0.005). Median OS for pts with 1-3 prior lines for IRD cohort was not reached,
and was 27.1 months (95% CI 23.1-31.1 months) in the RD cohort (p=0.002). Median OS
for all patients, including 4+ lines of treatment was 36.6 months in the IRD vs 26.0 months
in the RD cohort (p=0.008). The PFS benefit of IRD over RD was observed in most of the
assessed subgroups; in younger pts <65 years with hazard ratio (HR) 0.58, in pts 66-75
years HR 0.64. There was a trend towards better PFS in patients with lower ISS stage;
ISS1 HR 0.53, ISS2 HR 0.58 and ISS3 the HR was 0.87. Patients in the 1st relapse (HR 0.53)
benefited most from the IRD, followed by the 2nd relapse (HR 0.58), 3rd relapse (HR 0.90)
and pts relapsing after 4+ therapies (HR 0.88). The PFS benefit of IRD regimen was observed
in pts regardless of previous stem cell transplantation; transplant-eligible patients HR 0.51
and transplant-ineligible HR 0.71. Patients who did not benefit from the triplet regimen were
those over 75 years of age and pts with the presence of extramedullary disease. The IRD
treatment was well tolerated. The safety profile was concordant with previously reported
data.

Conclusions

This RMG comparative cohort analysis shows PFS benefit of all-oral IRD regimen over RD in
the real world setting, and confirms growing evidence that long term outcomes with IRD
triplet are comparable with phase 3 TOURMALINE-MM1 trial. Our analysis also shows an
overall survival benefit of IRD over RD treatment. Patients older than 75 years, with 4+ lines
of therapy and presence of extramedullary disease did not profit from addition of ixazomib
to RD doublet.Additional data with larger patient populations confirming RWE effectiveness
are warranted.

With support of AZV 17-29343A, NV18-03-00500, FNOI 00098892, IGA-LF-2019-001,
PROGRES Q40/08, MH CZ-DRO (UHHK, 00179906)
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Background

Early events within 24 months (POD24) of initial immunochemotherapy (IC) were repeatedly
confirmed to be associated with poor survival in follicular lymphoma (FL). There is little
known about the POD24 incidence pattern in chemosensitive patients, and the impact of
subsequent RM application for POD24 reduction has not been studied yet.

Aim

To (1) analyze the role of POD24 events in patients with responding FL and (2) describe
whether post-induction RM changes the pattern of POD24 incidence and possibly post-
POD24 outcome of the patients. Methods: The study comprised patients prospectively
enrolled in the Czech Lymphoma Study Group network (ClinicalTrials.gov: NCT03199066) in
2000-2015, with grade 1-3A FL and treated with frontline R-CHOP/R-CHOP-like or
R-bendamustine or R-CVP IC. Cases with previous WaW were not enrolled. No frontline
stem cell (auto/allo) transplant was allowed. Only patients who achieved complete (CR/
CRu) or partial remission (PR) at the end of induction (EQI) and were thus potential candidates
for RM were included. Early event was defined as progression, relapse or death within
24 months after the date of EOI response assessment. Overall (OS) and progression-free
survival (PFS) were calculated from the date of diagnosis and date of EOIl response (OS-EOI).
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Results

A total of 1089 patients were identified, of whom 729 (67%) received RM (maintenance
group) and 360 (33%) were followed without RM (observation group; OBS). When comparing
both groups, we found no differences in age (median age 59 yrs for both; P=0.54), sex
distribution (males 39% vs. 41% in OBS vs. RM, respectively; P=0.37) and ECOG 0-1 (90%
vs. 93% in OBS vs. RM; P=0.10). There was a slightly lower proportion of advanced FL (Ann
Arbor IlI-IV) in OBS (80%) as compared to RM (87%, P=0.01), which translated into a lower
proportion of high FLIPI patients (46% vs. 52% in OBS vs. RM, respectively; P=0.003). The
EOI remission status was assessed 61 days (median) after the last IC dose with CR/CRu/PR
rates of 65%/9%/26% and 65%/6%/29% in OBS and RM, respectively (P=0.14). The
median time from EOI response to the first RM dose was 48 days (range 0-371 days), 89%
of the pts have started RM within 120 days. After a median follow-up of 10.4 yrs (OBS) vs.
6.0 yrs (RM); P<0.001, 365 (33.5%) patients progressed or relapsed and 177 (16.3%) died.
The 5-year OS and PFS were 84.2% vs. 93.6% (P<0.001) and 54.1% vs. 73.6% (P<0.001)
in OBS and RM, respectively. The cumulative incidence of POD24 was higher in OBS (29.7%)
than in RM (12.3%; P<0.01). POD24 cumulative incidence correlates with depth of EOI
response with 21.8%/35.5%/50.5% and 8.2%/14.6%/21.1% for CR/CRu/PR categories in
the OBS and RM groups, respectively. When combining RM application (yes/no) and POD24
incidence (yes/no), survival analysis stratified patients into 4 subgroups with 5-year OS-EOI
of 52.4%, 63.4%, 92.0% and 96.9% for POD24-OBS, POD24-RM, noPOD24-OBS and
noPOD24-RM patients, respectively (P<0.001); see Figure 1. Patients who developed
POD24 on RM had only a 26% lower risk of death, compared to OBS (HR 0.74; P=0.15).
POD24-free patients experienced a 50% death reduction after RM (HR 0.49; P=0.002).

Conclusion

Early progression of the disease significantly increases the risk of death even in pts who
respond well to the initial IC. Application of RM significantly prolonged both OS and PFS and
reduced POD-24 incidence by half. However, once patients developed an early event on RM,
their outcome remained poor. On the other hand, in the POD-24-free group, RM brought
survival benefit that lasted beyond its termination.

Acknowledgement: Supported by IGA_LF_2019_001, MH CZ — DRO (FNOL, 00098892),
and AZV 16-31092A grants.
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Introduction

Medical care has recently been moving from wards to outpatient clinics due to a growing
number of patients, convenient therapeutic approaches and rising emphasis on quality of
life. There is an increased need for intensive monitoring of haemato-oncological patients
undergoing long-lasting treatment especially when serious infectious complications are
expected. Telemedicine is a great tool to keep an eye on patients spending most of their
treatment at home, where reaction time plays an important role in reducing the impact of
severe adverse events.

Methods

We plan on enrolling 100 haemato-oncological patients undergoing treatment who are at
high risk of febrile neutropenia and/or sepsis. In the comfort of their homes, selected
patients will measure their body temperature, blood pressure and pulse regularly every
morning, plus whenever they feel unwell.

Contactless measuring is provided by a digital blood pressure monitor and an infrared
thermometer. Both devices communicate via bluetooth with a mobile HUB (cell phone),
which then encrypts the information and forwards it to the National Monitoring Center.
Physicians have real-time access to the measured values through a web portal using any
device with an internet connection. Importantly, values registered outside the individually
set-up range are immediately sent by SMS to a designated physician, who can then promptly
react.

Results

In our pilot project, we enrolled 21 patients (33-80 y; median 60 y) including 9 treated for
acute leukemia, 5 for multiple myeloma, 4 for chronic lymphocytic leukemia, 1 for
myelodysplastic syndrome, 1 for malignant lymphoma and 1 for aplastic anemia. The median
duration of monitoring was 6 months (1-16). One thousand, six hundred and twentythree
critical values of systolic (<90-95 mmHg) and diastolic (<50-60 mmHg, >91 mmHg) blood
pressure in 19 patients were registered. High blood pressure in patients with inadequate
antihypertensive therapy was the most frequent warning. Forty-four critical values of body
temperature (>37.9°C) in 6 patients were registered, two cases with concomitant low blood
pressure. After a telephone conversation with a physician, ambulatory care was
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recommended 12 times. Two cases of febrile neutropenia were detected, with the patients
instantly hospitalized without progression into sepsis. Four cases of infectious complications
(genital herpes, upper respiratory tract infection) with the need for anti-infective therapy
and 6 cases of viral infections with only symptomatic treatment indicated were also
addressed.

Conclusion

Even in a small cohort of patients we demonstrated that the remote monitoring of body
temperature, blood pressure and pulse at home enables the early detection of infections
and prompt provision of adequate treatment. An evaluation of the financial savings on
medical expenses might also be a useful aspect to revise.
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DYNAMIKA VYVOJE MUTACI TP53 U PACIENTU S CHRONICKOU
LYMFOCYTARNI LEUKEMIi BEHEM LECBY BCR INHIBITORY
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Uvod

Mutace v genu TP53 jsou nepfiznivym prognostickym a prediktivnim faktorem pacient0
s chronickou lymfocytarni leukemii (CLL) a pfispivaji k celkové hor§imu prdbéhu onemocnéni
s vysokou pravdépodobnosti ¢asného relapsu ¢&i rezistence na standardné podavanou
chemoimunoterapii. V klinické diagnostice TP53 mutaci se ¢im dél vice uplathuji metody
sekvenovani nové generace (NGS), které umoznuji detekovat také TP53 mutace s nizkou
alelickou frekvenci. Z naSich predchozich vysledkd vyplyvd, Ze po prvni 1écbé
chemoimunoterapii dochazi k priblizné desetindsobnému narUstu alelické frekvence variant
(VAF), které nebyly pred léCbou detekovatelné standardnim Sangerovym sekvenovanim
(VAF dle NGS 0,1-10%; iwCLL Malcikova et al. 2019). V poslednich letech doslo
k vyznamnému posunu strategie 1é¢by podavanim BCR inhibitord, ze které profituji zejména
pacienti s defekty TP53. Zatimco selekce TP53 mutaci pod vlivem chemoimunoterapie byla
opakované popsdana, vyvoj téchto mutaci pod vlivem BCR inhibitord zOstava nejasny.

cil

Porovnani zastoupeni a VAF TP53 mutaci u parovych vzorkd pacientd (1) pfed zapocetim
terapie kindzovymi inhibitory a (2) v pribéhu terapie kindzovymi inhibitory s odstupem
minimalné 1 roku.
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Soubor a metody

Vzorky od 30 pacienti s relaps/refrakterni CLL 1éCenych na IHOK FN Brno se zapocetim
terapie BCR inhibitory v obdobi 6/2013 az 9/2018 byly vySetfeny v obdobi bezprostfedné
pred zapocetim terapie BCR inhibitory a po minimalné 1 roce uzivani této terapie. Analyza
byla provedena ze vzorkd periferni krve, ze které byly vyseparovany B-lymfocyty s Cistotou
CLL bunék nad 95 %.

Analyza TP53

Amplikonové NGS pokryvajici kédujici oblast genu (exony 2-11 + sestfihova mista) s vyuzitim
Nextera XT Library Preparation kitu (lllumina) na pfistroji MiSeq. Vyhledavani variant 20,1 %
pomoci zavedenych bioinformatickych postup0. Cast pacientd s TP53 mutaci >80 % byla
vySetfena pomoci Sangerova sekvenovéani. Dle analyzy TP53 mutaci byli pacienti
charakterizovani nasledovné: podskupina pacientd s mutaci TP53 >10 % VAF (dale pacienti
nesouci mutaci >10%), pacienti s mutacemi 0,1-10 % VAF (dale pacienti s minoritnimi
mutacemi) a pacienti, u kterych nebyla mutace TP53 nalezena (dale wild-type pacienti).

Vysledky

Ve skupiné pacientd nesoucich mutaci >10% nebyla pozorovéna signifikantni zména
v zastoupeni a alelické ¢etnosti mutaci TP53 po roce terapie inhibitory oproti dobé zapoceti
lé¢by (medidn mutace s nejvyssi VAF béhem a pred |écbou inhibitory 71,6 % vs. 70 %).
Mutace TP53 nebyla po 1é€bé inhibitory nové nalezena u zadného pacienta ze skupiny wild-
type pacientU. PFi porovnani pacientd, ktefi nesli minoritni mutaci TP53 v dobé pfed a béhem
terapie inhibitory, nedos$lo k nardstu mutaci TP53 (medidn mutace s nejvySsi VAF pred
a béhem |é¢by inhibitory 1,99 vs. 1,13). Déle byla u téchto pacientd jednotlivé zhodnocena
zména alelické ¢etnosti mutace TP53 v Case pred a béhem terapie inhibitory. Zména alelické
Cetnosti se pohybovala v rozmezi 0,2x-8,3x; median 1,1x.

Zaveér

PFi zhodnoceni dynamiky vyvoje TP53 mutaci béhem Ié¢by BCR inhibitory jsme nepozorovali
signifikantni rozdil v zastoupeni TP53 mutaci ani v jejich alelické ¢etnosti. Nedoslo ke zméné
alelické €etnosti mutace s nejvyssi VAF v B-lymfocytech jak u pacientd s mutaci >10%,
u pacientd s mutacemi 0,1-10 %, tak i pacient0 wildtype. Na z&kladé pilotnich vysledkd Ize
usuzovat, Ze, na rozdil od chemoimunoterapie, Iécba BCR inhibitory nepfedstavuje selekeni
tlak, ktery by favorizoval TP53 mutace u pacientd s CLL.

Podporeno projekty: MSMT CEITEC 2020 (LQ1601), MUNI/A/1395/2019, MZCR
(MZCR-RVO 65269705, GA CR (GA19-157375)
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LYNX (LYMPHOID NGS): KOMPLEXNiI NGS PANEL PRO ANALYZU
PROGNOSTICKYCH A PREDIKTIVNICH MARKERU B-BUNECNYCH
LYMFOPROLIFERACI

Navrkalova V.2, Hyns$t J.2, Pal K.2, Plevova K.'?, Reigl T.2, Darzentas N.2, Mareckova A.",
Jelinkova H.", PospiSilova S."2
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2CEITEC Masarykova Univerzita, Brno

U B-bunécnych malignit se vyskytuje Siroké spektrum chromozomovych a genetickych
aberaci, které maji prokdzany nebo potencidlni klinicky vyznam a jsou bud’ specifické pro
jednu, nebo spole¢né pro vice diagnéz. Souc¢asné NGS technologie pfinadsi velky potencidl
pro analyzu téchto markerd v jednom vysetieni. Hlavni pfednosti takto komplexniho pfistupu
je moznost ziskani velkého mnoZstvi informaci v relativné kratkém case z jednoho
experimentu. Navic u klinicky velmi heterogennich onemocnéni, jako je napfiklad chronicka
lymfocytarni leukémie (CLL), je analyza prognostickych a prediktivnich markerd velmi
Zadouci, a to i opakované v prdbéhu onemocnéni.

Panel LYNX byl navrzen pro analyzu mutaci v 70 genech, chromozomalnich abnormalit
(CNVs), prestaveb imunoglobulind (IG) a T-bunécného receptoru (TCR) a kliCovych
lymfomovych translokaci. Cilové oblasti jsou obohacovany pomoci hybridizacnich sond,
které byly vyrobeny na zakazku (velikost panelu 1130 Mb). NGS knihovny byly pfipraveny
pomoci technologie SureSelect XT HS (Agilent) a sekvenovany na pfistroji NextSeq (lllumina).
Vychozim materidlem byla DNA izolovand z r0znych biologickych materidl0 (periferni krev,
kostni dren, nativni tkan, FFPE blocky) od pacientd s B-lymfoproliferacemi (leukémie - CLL,
ALL; lymfomy - MCL, DLBCL, FL). Validaéni soubor zahrnoval 63 vzorkd s rznymi aberacemi
prokazanymi rutinnimi metodami. Bioinformaticka analyza dat probihala ve tfech krocich: 1)
vytvoreni vlastniho pfistupu pro analyzu mutaci vyuzivajici vytvoreni tzv. ,consensus readu”;
2) testovani programu tCoNuT pro analyzu CNVs; 3) vytvoreni vypocetniho modulu programu
ARResT/Interrogate pro analyzu IG/TCR prestaveb a translokaci.

Cilové oblasti panelu LYNX vCetné pozadovaného rozlieni jsou schematicky zndzornény
v Obrazku 1. Béhem validace byly testovany r0zné typy materiélu a Siroké spektrum aberact:
rozmanité genové mutace (alelickd frekvence 3-100 %), chromozomalni aberace (rozsah
0,228-137 Mbp, podil bunék s aberaci 19-98 %), IG/TCR prestavby a typické translokace.
Nedilnou soucasti byla nékolikastupriova kontrola kvality a zhodnoceni spravnosti méfeni,
analytické citlivosti a specifity. Median pokryti cilovych gend po deduplikaci byl 935x
(prdmérny podil PCR duplikatd 45 %). Pro analyzu mutaci byl stanoven limit detekce (LOD)
5% pfi souCasném zachytu 5 variantnich sekvenci, nad ktery nebyly detekovany zadné
fale$né negativni a pozitivni vysledky. Jedinou limitaci jsou 4 repetitivni, a tudiz nizce pokryté
oblasti gend BRAF, CSF2RA, NOTCH2 a SHOX. Analyza CNVs je zaloZena na analyze hloubky
pokryti a frekvence SNPs, pfi¢emz panel je schopen detekovat rekurentni delece 17p, 11q,
13q v rozliSeni nad 300 kb a v ostatnich oblastech genomu nad 5-6 Mb s citlivosti 10-15 %.
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Z 61 rbznych CNVs jsme byli schopni spolehlivé detekovat 48 (79 %); 5 aberaci vykazovalo
nejednoznac¢ny vysledek a 8 nedetekovanych aberaci bylo pod limitem rozliSeni nebo
detekce testu. Potvrdili jsme zndmé IG/TCR prestavby a navic jsme detekovali dalSi nadorové
specifické prestavby, které nebyly vySetfeny klasickym sekvenovanim. Schopnost detekce
translokaci t(11;14) a t(14;18) byla prokdzana v 10/11 pozitivnich vzorkd. Analyza mutaci
z FFPE blo¢kd je moznd po oSetfeni DNA reparacnim kitem, nicméné analyza CNVs je
problematicka kvuli vysoce variabilnimu pokryti.

Nové navrzeny panel LYNX je vhodnym nastrojem pro sou¢asnou analyzu genovych mutaci,
CNVs a lymfom-specifickych translokaci a zarover pro sledovani klonality u lymfoproliferaci.
Ma tedy vysoky potencidl pro v8estranné vyuziti jak ve vyzkumu, tak také v bézné diagnostice.

Prace byla podporena z projektd AZV NV19-03-00091, TACR TJ02000133, MZCR-RVO
65269705, CEITEC2020 LQ1601.
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Obrazek 1: Schematické zobrazeni cilovych oblasti vysetfovanych panelem LYNX
s naznaCenym rozliSenim. Test umoZriuje soulasnou analyzu genovych mutaci, CNVs,
prestaveb IG a TCR, translokaci.

MOZNOSTI UZITi PROTONOVE RADIOTERAPIE V LECBE HEMATOLOGICKYCH
MALIGNIT

Dédeckova K., Zapletalova S.", Mbcikova H.2, Markova J.2, Gahérova L.2, Kouba M.3,
Kaliska L.", Andrlik M., Vondracek V.", Kubes J."4

'Proton Therapy Center, Praha;

2Interni hematologicka klinika, 3.1ékarska fakulta a FN Krédlovské Vinohrady, Praha;

3Ustav hematologie a krevni transfuze, Praha;

“Onkologicka klinika, 2. Iékarska fakulta UK a FN Motol, Praha

Uvod

Radioterapie (RT) v lé¢bé hematologickych malignit je nejCastéji pouzivana jako metoda
oSetfeni mist rizikovych pro vznik perzistence nebo relapsu po systémové terapii (¢asna
stadia HL, vybrané agresivni NHL). Dal§i uplatnéni RT byva v lécbé lokalizovaného
chemorefrakterniho nalezu (PET rezidua, leukemicka infiltrace CNS). V nékterych situacich
pak mize byt RT uZita jako samostatna kurativni metoda (€asnd stadia FL, ¢asnda stadia
NLPHL, vybrané kozni lymfomy).

112 20. PRAZSKE HEMATOLOGICKE DNY 22.-23. 1. 2020



Ozéareni je mozné provést pomoci konvencéni fotonové nebo novéjsi protonové RT. Protonova
RT je moderni technika ozafovani, ktera vyuziva vyhodnych fyzikalnich vlastnosti ¢astic
-protonu pro potfeby Iékafského ozareni. Starsi ozafovaci techniky na bazi foton0 v sou¢asné
dobé dosahly svych fyzikalnich limit0 a dal$i technologicky vyvoj jiz nepovede k vyznamnému
zlepSeni davkové distribuce v tkanich. Uziti jiného, vyhodnéjSiho zdroje zafeni je tedy
logickym pokrac¢ovanim vyvoje radia¢ni onkologie.

Material a metody

Protonové ozéreni diky fyzikalni charakteristice méné zatézuje okolni tkané. Ve srovnani
s fotonovou RT snizZuje rizika vyvoje akutni i pozdni toxicity. Z téchto ddvodd byva protonova
RT preferovanou technikou u nékolika skupin pacientd s hematologickymi malignitami.
Prvni skupinou jsou pacienti s dlouhou pfedpokladanou dobou pfeziti, u kterych nas zasadné
zajima minimalizace rizik onkologické Iécby, pfedevSim s ohledem na vyvoj pozdni toxicity.
Tuto skupinu predstavuji pacienti s HL a nékterymi agresivnimi NHL (PMBL, DLBCL) s nutnosti
ozéafeni mediastina, axil a velkymi planovanymi objemy.

Druhou skupinu tvofi pacienti s relabujicim ¢&i refrakternim onemocnénim, kde je nutné
minimalizovat rizika ozareni v dUsledku nizké regeneraéni schopnosti a mensich rezerv
pacienta po pfedchozich liniich systémové lécby.

Treti skupinu predstavuji pacienti indikovani k opakovanému ozareni jedné oblasti Ci oblasti
tésné naléhajici na prfedchozi ozafovany objem.

Protonova RT mUze téz rozSifit 1éCebné spektrum uziti RT u hematologickych malignit.
Jednim z prikladd je oz&feni objemnych mediastindlnich infiltratd refrakternich na systémovou
[éEbu s nutnosti navySeni celkové davky zafeni. V této situaci by byla fotonova RT spojena
s velkym rizikem rozvoje signifikantni toxicity. Dal$im pfikladem modze byt ozareni
kraniospinalni osy u pacientd s leukemickou infiltraci CNS.

Nové se objevuji informace o mozném systémovém efektu RT zprostfedkovaném tzv.
»abskopalnim efektem “. RT zpUsobi aktivaci imunitniho systému pomoci antigend
z rozpadajicich se naddorovych bunék. Dochazi tak ke stimulaci antigen prezentujicich bunék
a nasledné imunitni odpovédi pomoci T-lymfocytd. Tento efekt v§ak mdZze byt potlacen diky
potencialnimu imunosupresivnimu mechanismu asociovanému s konven¢ni RT. Protonova
RT vykazuje dozimetrické i biologické odlisnosti, které mohou redukovat imunosupresivni
mechanismus. Nabizi se tak moznd |éCebnd alternativa uzitim kombinace protonové RT
s imunoterapii pfedstavovanou napfiklad check-point inhibitory.

Vysledky

Na nasem pracovisti bylo od dubna 2014 do listopadu 2019 ozareno vice nez 230 pacientl
s hematologickymi nadory. PfevaZovali pacienti s mediastinalni lokalizaci HL (160 pacientd),
mediastinalni lokalizaci NHL (40 pacientd), ne-mediastinalni lokalizaci lymfomu (podjaterni
oblast, kréni lokalizace, paraaortalni oblast, CNS a dalSi lokality, celkem 25 pacient0). Z ne-
lymfomovych pacientd bylo ozafeno 7 pacientd s leukemickou infiltraci CNS i
myelosarkomem. Prostfednictvim prezentace kazuistik bychom chtéli predstavit klinické
uZziti protonové RT u pacientd s rdznymi hematologickymi malignitami.
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Zaveér
Protonova RT je moderni technika snizujici rizika spojend s ozafenim a rozsitujici spektrum
uziti RT u hematologickych malignit.
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ABERRANTLY ELEVATED SUPRABASIN IN THE BONE MARROW AS

A CANDIDATE BIOMARKER OF ADVANCED DISEASE STATE IN
MYELODYSPLASTIC SYNDROME

Pribyl M.",  Hubackova S."2, Moudra A.", Vancurova M.', Polackova H.?, Stopka T.%4,
Jonasova A.3, Bokorova R.5, Fuchs 0.5, Stritesky J.5, Salovska B.", Bartek J."”# and
Hodny Z.'*
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’Danish Cancer Society Research Center, Copenhagen DK-2100, Denmark

8Department of Medical Biochemistry and Biophysics, Division of Genome Biology, Science
for Life Laboratory, Karolinska Institute, 171 65 Stockholm, Sweden

Myelodysplastic syndromes (MDS), the group of pre-leukemic disorders characterized by
clonal growth of mutant hematopoietic stem cells (HSCs), are associated with dysregulated
inflammatory signaling, cell death and immune suppression mediated by myeloid-derived
suppressor cells (MDSCs) in bone marrow (BM). Aberrant cytokine signaling and tumor-
promoting microenvironment are crucial for disease progression affecting HSCs and
hematopoiesis. Suprabasin (SBSN), a protein expressed physiologically in stratified epithelia,
is aberrantly expressed in several human malignancies such as colon, lung and ovarian
carcinomas. Previously, we found that SBSN is involved in resistance of human cancer cells
exposed in vitro to ionizing radiation or chemotherapeutic drugs. Furthermore, we detected
aberrant expression of SBSN in BM and peripheral blood of MDS patients. Notably, the
highest expression of SBSN is present in IPSS int-2 group with poor prognosis. SBSN levels
correlated positively with blast percentage and negatively with MCP-1 chemokine and
lymphocyte count. We identified CD11b+ cells to be responsible for SBSN expression in BM
of MDS patients. Additionally, both interferon-gamma and a demethylating agent
5-azacytidine are capable to induce SBSN expression in leukemic cell lines SKM-1 and
OCI-M2 indicating a role of aberrant BM cytokine environment and epigenetic landscape of
MDS patients in ectopic expression of SBSN. Our findings indicate that novel proto-oncogene
SBSN could contribute to pathogenesis of MDS and represents a candidate biomarker of
disease state and progression.
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GENOMICKA ANALYZA BCR-ABL1 POSKYTUJE STRATIFIKACNIi MODEL
“SEMAFORU” S MOZNYM UPLATNENIM PRO PREDPOVED PREZITi BEZ LECBY

U PACIENTU S CHRONICKOU MYELOIDNI LEUKEMII
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Uvod

Jednim ze soucasnych terapeutickych cild 1é¢by chronické myeloidni leukémie (CML) je
dosazeni remise bez nutnosti terapie (TFR-treatment free remission) tyrosin kinazovymi
inhibitory (TKI). Pro bezpe¢né vysazeni TKI u pacientd s CML je klicova identifikace parametr0,
které urcuji pravdépodobnost udrzeni TFR. Mezi tyto parametry patfi délka trvani hluboké
molekularni odpovédi (DMR), délka terapie TKI pfed vysazenim Iécby a véasna molekularni
odpovéd (EMR).

Cil

Prvnim cilem bylo zjistit, zda sledovani BCR-ABL1 na Urovni DNA béhem prvnich mésicl
od zahajeni l1écby mUze byt uziteCnym parametrem pro méreni EMR ve srovnani
s monitorovanim hladiny transkriptu. Druhym cilem bylo zjistit, zda DNA analyzy mohou
pomoci predikovat TFR.

Metody

Bylo analyzovano 71 nové diagnostikovanych pacientd s CML a 77 pacientd v DMR na TKI.
17 pacientU z této skupiny bylo zafazeno do studie EURO-SKI. 25 pacientd mélo intermitentni
rezim podavani TKI ob mésic (INTreg). Pacient-specifické fize BCR-ABL1 byly uréeny pomoci
long-distance PCR (LD-PCR) nebo metodou NGS (Next Generation Sequencing). Zbytkova
choroba byla méfena v periferni krvi (PK) metodou real-time PCR (gPCR) u 2189 vzork(d
a droplet digitalni PCR (ddPCR) u 1279 vzorkd na Urovni DNA a mRNA.
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Vysledky

Kvantifikovatelné hladiny BCR-ABL1 na Urovni DNA a mRNA vyznamné korelovaly u obou
metod (gPCR: n=1051, R= 0,93; ddPCR: n=366, R=0,89). U analyz 612 vzorkd méfenych
gPCR a 566 vzorkd mérenych ddPCR jsme pozorovali vyssi citlivost detekce BCR-ABL1
na Urovni DNA oproti sledovani BCR-ABL1 na Urovni transkriptu. Citlivéjs$i detekce DNA
analyz nez mRNA analyz byla pozorovana predev§im v obdobi DMR. Na zékladé téchto
vysledkd jsme si dali za cil posoudit, zda sledovani MRD (méfitelnd zbytkova nemoc)
na Urovni DNA mu0ze byt lepsim prediktorem TFR ve srovnani s analyzami mRNA. Hladiny
BCR-ABL1 na Urovni DNA a mRNA byly porovnany u 42 pacientd (celkem 1108 vzorkd,
median 24 vzorkd, rozmezi 11-44 vzork(l) pred a po zastaveni (EURO-SKI, n= 17) nebo
preruseni (INTreg, n=25) 1é¢by TKI. Vysledky analyz umoznily pacienty rozdélit podle modelu
»~semaforu” na zdkladé pozitivity/negativity BCR-ABL1 na Urovni DNA a mRNA pred

“y,

vysazenim TKI; “zelend” skupina - double negativni (n=11), “zlutd” skupina - DNApoz/
RNAneg (n=16) a “¢ervend” skupina - double pozitivni (n=15). 10 pacientd ze zelené skupiny
pretrvavalo bez molekularniho relapsu (MRFS) s nedetekovatelnym BCR-ABL1 na Urovni
DNA i mRNA amiraudrzeni TFR byla 91 % (Me= 60,8 mésicU; rozmezi 13,4-76,7). Molekularni
relaps byl pozorovan u 11/16 pacientd z Cervené skupiny (double pozitivni). 8/16 pacientd
ze Zluté skupiny (DNApoz/RNAneg) prezivd po vysazeni TKI (Me=58,5 mésicy; rozmezi
19-71,2) bez molekularniho relapsu. U 3 z téchto 8 pacientd byla po vysazeni TKI detekovana
exprese BCR-ABL1, ale pouze na Urovni DMR (MR4-MR5). U 5/8 pacientU nebyla exprese
BCR-ABL1 po zastaveni |éCby detekovana (Me=32,7 mésicl, rozmezi 12,5-88). Tato
semaforova stratifikace signifikantné odliSovala pacienty (p= 0,005) dle pravdépodobnosti
udrzeni TFR se 100 % pravdépodobnosti v 18 mésici od zastaveni/pferusovani [écby
u zelené skupiny, s 63 % (OR 0,388 - 0,862) u Zluté skupiny a 20 % u Cervené skupiny (OR
0 - 0,402). Multinomidlni regresni analyza ukazala, Zze doba trvani DMR a také pomér doby
DMR vU¢i dobé lécby pred vysazenim TKI souvisi s pravdépodobnosti TFR (p= 0.003
a p=0.005), coz je v souladu se zjisténimi klinickych studii vysazujicimi TKI.

Zavér

V této praci jsme ukazali, ze sledovani kvantifikovatelnych hladin BCR-ABL1 na Urovni DNA
poskytuje porovnatelné vysledky s monitorovanim transkriptu. Nicméné, pfi sledovani trvalé
DMR prfed ukonéenim/pferuSovanim lécby, umozriuje DNA analyza klinicky relevantni
stratifikaci CML pacientd dle semaforu: zelend= vysokd pravdépodobnost dosazeni TFR,
Zlutad= stfedni pravdépodobnost dosazeni TFR a ¢ervend= nizka pravdépodobnost dosazeni
TFR. Tento model semaforu by mohl byt soucasti tzv. TFR skére pro pfedpovéd TFR.
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Background and Aims

A part of lower-risk myelodysplastic (LR-MDS) patients progress to higher-risk MDS or acute
myeloid leukemia (AML). The progression may be predicted in some of these patients by
determining mutations associated with myeloid malignancies at the time of diagnosis. We
focused to find out dysregulated pathways caused by a well-defined mutation associated
with disease progression.

Methods

We examined 158 samples from LR-MDS patients at diagnosis using TruSight Myeloid
Sequencing Panel containing 54 genes (lllumina) to identify the mutational profile. We
applied RNA-seq (NEB; lllumina) on bone marrow CD34+ cells of 5 LRMDS patients with
RUNX1 mutation and 6 LR-MDS patients without mutations. We performed differential gene
expression analysis, gene set enrichment analysis (GSEA), Reactome biological pathway
and Gene Ontology (GO) annotations.

Results

Forty out of 158 patients (25%) progressed during the follow-up period (median:
45.1months). Mutation in RUNXT gene was detected in 10 patients. Using RNA-seq,
significantly dysregulated expression was observed in 986 genes (FDR<0.05; FC >2).
Patients with mutation in RUNXT gene had significant down regulation of expression genes
involved in cellular senescence induced by DNA Damage/Telomere Stress (FDR=1.4e-11)
and Oxidative Stress (FDR=3.6e-9), HDACs deacetylate histones (FDR =1.1e-13) and
Senescence Associated Secretory Phenotype (FDR=1.4e-11) according to Reactome
pathway database. There were 21 genes involved in the regulation of these pathways, of
which 10 were part of all described pathways and belonged to the Nucleosome Assembly
according to GO biological process with 33 down regulated genes (FDR=6.3e-28). According
to GSEA, GO chromatin silencing gene set (Figure 1) was down regulated in the patients
with RUNXT mutation (p<0.001; NES=-1.8) same as Reactome apoptosis (p<0.001; NES—
1.7). In these patients, expression of 750 genes was up-regulated (FDR<0.05; FC >2);
however, they did not form a specific pathway. The up-regulated genes were classified as
so-called leukemiaassociated antigens (LAAs) such as PRAME (adjusted p=6.9e-09;
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logFC=6.8), WTI1AS (adjusted p=4.4e-07; logFC=5.7), BAALC (adjusted p=3.5e-06;
logFC=2.1), WTT (adjusted p=6.8e-07; logFC=3.2), FLT3 (adjusted p=0.004;
logfC=1.3) and LEF1 (adjusted p=5.3e-08; logrFC=-4.2).

Conclusions

To study the transcriptome of the hematopoietic stem cells of LR-MDS patients, we used
gene expression profiling and identified biological processes in relation to mutations in
RUNX1 gene that were detected in patients with disease progression. According to our
results, we suppose that cells of LR-MDS patients with no mutations are maintained in
senescent state or apoptosis in opposite to RUNXT mutated cells. Finding out of dysregulated
senescence was reinforced by other dysregulated pathways such as HDACs deacetylate
histones, chromatin structural changes and senescence-associated secretory phenotype.
About cellular senescence is known that may act as a strong tumor suppression mechanism
that restrains proliferation of cells at risk for malignant transformation. We suppose that in
precancerous cells of LRMDS patients apoptosis or cellular senescence limits the replicative
capacity of cells, thus preventing the proliferation. The disturbed state of cellular senescence
in RUNXT gene mutated hematopoietic stem cell can escape proliferation control and then
can contribute to the disease progression in these patients.

Supported by grants NV18-03-00227 and 00023736 from the Ministry of Health of
the Czech Republic.
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Background

Patients with HR-MDS have a dismal prognosis after failure of hypomethylating agents
(HMAs) (Zeidan 2014), with median overall survival (OS) of less than 6 months (Prebet
2011) and currently no approved second-line therapy (Garcia-Manero 2016). Targeted
therapies with novel mechanisms of action, combination strategies, as well as innovative
study designs, are all needed to expedite and address the high unmet medical need in
patients with HMA refractory HR-MDS. Rigosertib is a unique targeted therapy that inhibits
PI3K and PLK signaling pathways by binding directly to the Ras-binding domain (Athuluri-
Divakar 2016) and in vitro cytotoxicity studies have demonstrated synergy with azacitidine
(Cosenza 2015). INSPIRE study is an example of a study with a novel compound and unique
mechanism of action as well as an innovative study design.

Methods

INSPIRE (NCT02562443) is a global randomized Phase 3 trial in patients with HR-MDS after
HMA failure. Patients are randomized in a 2:1 fashion to rigosertib or physician’s choice of
treatment. Key inclusion criteria: age <82 years; MDS classified as RAEB-1, RAEB-2 or
RAEB-t; 21 cytopenia; patient must demonstrate one of the following: progression any time
after initiation of HMA treatment, intolerance to HMA, failure to achieve complete remission
(CR), partial remission (PR), or hematologic improvement (HI) after six 4-week cycles of AZA
or either four 4- week or four 6-week cycles of DAC, or relapse after initial CR, PR or HI;
duration of prior HMA <9 cycles within 12 months; last dose of HMA <6 months before
enrollment; and ECOG score 0-2. The primary endpoint of overall survival (OS) will be tested
in a sequential fashion in the intention to treat (ITT) population and the IPSS-R very high risk
(VHR) subgroup. Secondary endpoints include OS in patients with monosomy 7 or trisomy
8, overall response, quality-of-life, and HI. The initial sample size was 225 patients with
a pre-planned interim analysis (IA) after 88 deaths. INSPIRE featured an adaptive trial design
with a pre-planned Sample Size Re-estimation (Cui 1999) to 360 patients and 288 OS
events as one option that the Independent Data Monitoring Committee (IDMC) could
implement at IA. The adaptive sample size modification of an on-going two-arm, group
sequential clinical trial is used to categorize the results for each population into three zones
of Unfavorable, Promising, and Favorable. This adaptive design is advantageous as it allows
study sample size to be adjusted when there is high variance in estimating the true effect
of the drug under investigation which could otherwise result in underpowering of the study.
The IDMC had several options following the interim analysis, including continuation of the
study as initially planned, discontinuation for futility or safety, trial expansion using pre-
planned sample size re-estimation, and continuation for only the pre-defined VHR subgroup.
The investigators remain blinded to the specific interim analysis results. Enrollment in the
trial is ongoing with topline data expected in 2020.

Conclusions
Based on the results of interim analysis, the IDMC recommended continuation of the trial
based on ITT result in promising zone with one-time expansion in enrollment, using a pre-
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planned sample size re-estimation, the sample size for the study was increased from 225 to
360 with unchanged eligibility criteria. The Adaptive Design used real time data from the IA
to modify sample size and mitigate the risk of underpowering without undermining its
validity and integrity, while preserving type-1 error. The study design used in INSPIRE may
be advantageous for other novel agents in rare hematological diseases during the transition
from phase 2 to phase 3 studies.

Clinical trial information (NCT02562443).

A COMPARISON OF TWO STANDARDIZED QUANTITATIVE RT-PCRs WITH

CE IVD KIT FOR DIGITAL PCR IN CML PATIENTS WITH DIFFERENT LEVEL OF
BCR-ABL1 TRANSCRIPTS

Folta A", Juréek T.", Kube$ova B."2, Za&kova D. "2, Mayer J. 2, JeziSkova |. "2

'Interni hematologicka a onkologicka klinika, FN Brno, Brno;

2L ékarska fakulta Masarykovy Univerzity, Masarykova Univerzita, Brno

The detection and quantification of BCR-ABL1 transcripts play a key role in therapy
management of chronic myeloid leukemia (CML) patients treated with tyrosine kinase
inhibitors (TKIs). Reverse transcription quantitative PCR (RT-gPCR) is considered the gold
standard strategy for monitoring of minimal residual disease (MRD). Recently, digital PCR
(dPCR) was introduced as a new quantification method based on determination of absolute
target sequence quantity. In connection with the deep molecular response (MR) assessment
and the option of TKIs treatment cessation, the dPCR has a potential of high sensitivity,
robustness and accuracy of BCR-ABL1 transcripts detection. The aim of present work was
to compare the results of two standardized RT-qPCR methods with RT-dPCR detection in
clinical samples of CML patients with different BCR-ABL1 fusion transcripts level.

In total, 62 peripheral blood samples of CML patients with the level of BCR-ABL1 transcripts
(international scale, IS) between 100% and undetectable were enrolled. The samples were
analyzed by three methods: (1) CE IVD Xpert BCR-ABL Ultra Kit (GeneXpert, Cepheid), (2)
conventional RT-gPCR assay according to ELN guidelines and certified by EUTOS for the
level of MR4.5 BCR-ABL1 detection (ABI7300, Applied Biosystems), and (3) RT-dPCR using
CE IVD QXDx BCR-ABL %ID Kit (Bio-Rad) on QX200 Droplet Digital PCR System (Bio-Rad). All
steps were performed according to manufacturer’s instructions. A linear regression analysis
and an overall reporting bias analysis using the Bland-Altman test were used for comparison
of the methods.

Based on the results of GeneXpert as the determined routine method for BCR-ABL1
transcripts quantification, the samples were divided into two groups: 50/62 samples were
scored as BCR-ABL1 positive (the first group), while 12/62 samples were scored as BCR-
ABL1 undetectable (the second group). The first group of GeneXpert positive samples was
analyzed using both conventional RT-qgPCR and RT-dPCR (both in duplicates). The median of
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the sum of ABL copies per sample was 180,511 copies (range 56,466 — 536,453) by
RT-gPCR vs. 39,960 (range 14,360 — 71,690) by RTdPCR. Both conventional RT-gPCR and
RT-dPCR did not detect any BCR-ABL1 transcript in 4/50 samples. In addition, RT-dPCR did
not detect any BCR-ABL1 transcript in 5 other samples (Figure 1). Linear regression analysis
showed good correlation between both sets of assays: GeneXpert vs. RT-dPCR (R2=0.965,
N=41) and conventional RT-qPCR vs. RT-dPCR (R2=0.977, N=41). The slopes of regression
curve were not significantly different from the value of 1 for both sets of the compared
assays (1.02; 95% Cl, range 0.95-1.08 and 1.02; 95% ClI, range 0.97 — 1.08, respectively).
In addition, an overall bias (Bland-Altman analyses) was -0.05 (GeneXpert vs. RT-dPCR) and
-0.12 (conventional RT-gPCR vs. RT-dPCR) suggesting good concordance in % IS reporting
between RT-dPCR and two standardized quantitative BCR-ABL1 assays. The evaluation of
MR level was identical by all three methods in 26/50 samples. The comparison of two
methods revealed consistent MR level by GeneXpert vs. RT-dPCR in 29/50 samples and by
conventional RT-gPCR vs. RT-dPCR in 28/50 samples. The RT-dPCR scored 12/50 samples
(GeneXpert vs. RTAPCR) and 13/50 samples (conventional RT-gPCR vs. RT-qPCR) to the
different level of MR compared to standardized RT-qPCR methods. The second group of
samples (12/62) undetectable for BCR-ABL1 transcripts according to GeneXpert was
analyzed using conventional RT-gPCR and RT-dPCR in tetraplicates to reach higher sensitivity.
The BCR-ABL1 negativity was confirmed in 11/12 samples. One sample was BCRABL1
positive by both the conventional RT-gPCR (0.0008% IS) and RT-dPCR (0.0013% IS).

We showed that the results of quantitative detection of BCR-ABL1 transcripts (% IS)
obtained by the CE IVD RT-dPCR kit are in good correlation with the results of both
standardized RT-gPCR methods and all three methods provide comparable sensitivity.
RT-gPCR method yielded higher number of copies of control ABL gene per sample compared
to RT-dPCR although the input amount of RNA into the RT reaction was the same. The MR
level evaluation of RT-dPCR vs. both RT-gPCR methods was identical to the level MR3.0
(category >0.01% IS), while for samples in deep MR (category < 0.01% IS, MR4.0 and
below) revealed partial difference in categorization into the individual MR levels.

Supported by MH CZ — DRO (FNBr, 65269705).
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Figure 1. BCR-ABL1 transcriot levels according to measurement by three different methods.
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MULTICOLOR IMMUNO-PHENOTYPING OF CANDIDATE LEUKEMIC STEM CELL
MARKERS IN CD34+CD38- CHRONIC MYELOID LEUKEMIA STEM CELLS

Culen M."23, Smitalova D.23, Loja T.5, Mayer J."23, RomZov4 M.23

'Internal hematology and oncology clinic, University Hospital Brno

2Faculty of Medicine, Masaryk University, Brno

SCEITEC, Masaryk University, Brno

Introduction: Detection of leukemic stem cells (LSCs) may represent a new potential
prognostic parameter in chronic myeloid leukemia (CML) and a tool for minimal residual
disease monitoring in combination with standard gPCR method. To date CD26 is studied as
the most specific marker for CML LSC detection. Several other candidate LSC markers have
been reported, such as IL1-RAP, CD25 and CD93, however a side-by-side testing of their
specificity is lacking. Recently, we have identified CD69 molecule to be overexpressed in
CD34+CD38-CD26+ cells, which makes this antigen another candidate marker for LSC.

Aim: To compare the surface expression of LSC markers CD69, CD26, CD25, CD56, IL1-
RAP, CD56, CD93 in bulk CD34+CD38- population at diagnosis using a multicolour
phenotypization assay.

Methods: In total, 44 patients were analysed at diagnosis of chronic phase CML before
administration of any treatment. Fresh (n=38) or cryopreserved (n=6) leukocytes obtained
by erythrolysis were stained with CD45, CD34, CD38, CD25, CD26, CD56, CD69, CD93, IL1-
RAP antibodies and 7-AAD for selection of live cells.

Analysis was performed on FACSAria Fusion (BD Biosciences). Acquisition of live
mononuclear cells ranged from 2x104 to 2.5x106.

Results: Expression of candidate LSC markers CD26, CD25, CD56, IL1-RAP, CD56, CD93
was analyzed in BM of 35 patients who carried at least 30 CD34+CD38- cells. Median
percentage of marker positive cells was 34% for IL1-RAP, 31% for CD25, 23% for CD26,
16% for CD56 and 2% for CD93, from the parent CD34+CD38- population. Next we analyzed
the overlap and combination for the three best markers — IL1-RAP, CD25 and CD26. The
3-combination (defined as IL1-RAP or CD25 or CD26 expression) identified 40% of
CD34+CD38- positive cells, which was more than any of the markers alone. Expression of
the three markers showed good overlap and ruled out mutually exclusive expression of the
markers. This was demonstrated by median difference of 0.4% of CD34+CD38- cells (range:
0-18%) and a correlation coefficient r2=0.9914, when comparing the 3-combination and
the best performing marker in each patient. In contrast, in 12/35 (34%) of patients, one of
the three markers failed to identify at least half of the cells positive for another marker. In
21/35 patients, we also analyzed the expression of CD69 in the CD34+CD38- compartment.
The CD69 showed similar performance as the 3-combination of CD26, CD25, and IL1-RAP,
59% vs 54% positive cells, respectively. We observed excellent overlap between CD69 and
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3-combination expression in individual patients with median difference of 0% of CD34+CD38-
cells (range 0-15%) and correlation coefficient r2=0.9890.

Furthermore, we compared marker positivity in BM vs PB in 19 paired samples. Both, sample
types showed similar frequency of CD34+CD38- cells (5%10-3 in BM, and 2x10-3 for PB),
but PB carried higher percentage of LSCs identified by the 3- combination — median 76 vs
52% cells.

Conclusions: We show an overlap in surface expression of three previously reported CML
LSC markers — IL1-RAP, CD25 and CD26. Nevertheless, a combination of these markers can
detect more positive cells than any of the markers alone. Moreover, we demonstrate that
CD69 identifies the same cells within the CD34+CD38- compartment as the combination of
three above mentioned markers, which makes CD69 the best candidate for routine CML
LSC quantification.

Supported by Ministry of Health of the Czech Republic, grant nr. 15-25809A. All rights
reserved. This report was written with the support of the Specific University Research
(nr. MUNI/A/0968/2017) provided by MEYS.

KOMPLEXNI ANALYZA PROGNOSTICKY RELEVANTNICH ZMEN V METYLACI DNA
U PACIENTU S AKUTNi MYELOIDNi LEUKEMIi POMOCI DNA METYLACNIHO
SEKVENACNIHO PANELU

Sestakova S."2, Remedova H.!, Salek C.!2

'Ustav hematologie a krevni transfuze

2(Jstav klinické a experimentalni hematologie 1. LF UK v Praze a UHKT

Pro akutni myeloidnileukémii (AML) jsou charakteristické zmény v metylaci DNA. Prognosticky
vyznam aberantné metylovanych oblasti byl popsan v fadé studii. Doposud v§ak neexistuje
prace, ktera by se zabyvala souhrnnou analyzou téchto potencialné prognosticky relevantnich
lokusU. Pro komplexnéjsi pohled na tuto problematiku jsme navrhli DNA metylaéni sekvenaéni
panel cilici na 239 oblasti asociovanych se 186 geny.

DNA jsme izolovali z leukocytld AML pacient0 pfi diagnose (n=100) a z CD34+ bunék
zdravych darc0 (n=6). Knihovny byly pfipraveny pomoci KAPA Library Preparation Kitu,
SeqCap Epi Choice Enrichment Kitu (Roche) a EZ DNA Methylation-Lightning Kitu (Zymo
Research). Sekvenace byla provedena na pfistroji MiSeq. Data byla analyzovana s pouzitim
open-source nastrojd v linuxovém prostiedi a statistického programu R.

Po prvotnim zpracovani dat jsme pro kazdy vzorek ziskali 46 573 CpG, které jsme podrobili
analyze diferencidlné metylovanych oblasti (DMR). Pfi porovnani AML se zdravymi darci
jsme nalezli 42 hyper- a 7 hypometylovanych DMR. Po klastrovaci analyze téchto 49 oblasti
se vzorky rozdélily do dvou hlavnich klastrd. Prvni klastr, obsahujici zdravé kontroly, byl jesté
rozdélen na dvé podskupiny. V prvni podskupiné se nachézely AML vzorky s vyrazné kratSi
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dobou preziti (n=10, nizk& metylace, median pfeziti 6 mésicl). Druha podskupina obsahovala
zdravé kontroly (n=6) a dobrfe prezivajici AML (n=10, nizk& metylace, median preziti
37 mésicl). Zbytek AML vzorkd tvofil druhy hlavni klastr (n=80, vy$$i metylace, median
preziti 31 mésicy). Pri hledani dalSich DMR jsme porovnavali AML s krat$im (méné nez
24 mésicQ) a delSim celkovym prezitim (OS), AML dosahujici kompletni remise s kratSim i
delSim OS a AML s a bez vyskytu relapsu. Pfi téchto analyzach jsme opakované detekovali
6 oblasti hypermetylovanych oproti zdravym kontroldm a asociovanych s geny WTT1, ID4,
EGR1, BHMT, ETNK2 a BCL2. AML jsme rozdélili dle hladiny hypermetylace v téchto oblastech
(n=38) v alespon 4 z téchto 6 oblasti méli delSi OS nez AML s nizsi hypermetylaci (n=62,
Cox-PH regresni analyza: p=0.012). Na zékladé téchto vysledkd jsme tedy porovnali také OS
U AML s celkové nizsi (n=56) a vy$si (n=44) metylaci ve vSech detekovanych CpG, kdy jako
hranice pro rozdéleni vzorkd byla brana prdmérna metylace vSech AML. AML pacienti s nizsi
metylaci se ukazali jako hire prezivajici (median preziti 11 mésicd, p=0.003).

DNA metylaéni sekvenacni panel predstavuje novy nastroj pro celkové hodnoceni DNA
metylaénich zmén u AML. V dosavadni analyze jsme identifikovali oblasti s potencidlnim
vyznamem pro prognosu AML. Déle se ukazuje, Zze nejen zména v metylaci DNA, ale i velikost
této zmény m0ze mit vliv na patogenezi AML a Ze niz8i celkova hladina metylace je spojena
s krat§im prezitim pacientd. Planujeme dale pokracovat v sekvenaci AML vzorkd a nasim
hlavnim cilem je vyvinout algoritmus pro analyzu ziskanych dat, ktery by byl pouzZitelny
v klinické praxi.

Podporeno Ministerstvem zdravotnictvi Ceské republiky (00023736, UHKT).
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CIRCULATING SMALL NONCODING RNAs AS NOVEL SEMI-INVASIVE MARKERS
OF PATIENT SURVIVAL IN MYELODYSPLASTIC SYNDROMES

Dostalova Merkerova M., Hrustincova A., Krejcik Z., Kundrat D., Szikszai K., Cermak J.,
Vesela J., Hruba M., Belickova M.

Institute of Hematology and Blood Transfusion, Prague, Czech Republic

Myelodysplastic syndromes (MDS) are hematopoietic stem cell disorders with a tendency to
transform to acute myeloid leukemia. Several prognostic systems based almost entirely on
clinicopathological characteristics was developed. However, considering large heterogeneity
of MDS, there is an ongoing substantial effort to discover new molecular biomarkers that
would improve patient stratification.

It has recently been discovered that various types of small noncoding RNAs (sncRNAs) are
exported in blood circulation. Encapsulated in extracellular vesicles (EVs) or as a part of
various molecular complexes, they play important roles in long distance cell-to-cell
communication. Their secretion appears to be controlled and specific and thus may reflect
(patho)physiological processes occurring in different cells. As diagnostic procedures move
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from bone marrow biopsies towards less invasive techniques, circulating sncRNAs have
become of particular interest as potential novel semi-invasive biomarkers.

We investigated circulating sncRNAs in MDS on the genome-wide level to better understand
MDS pathogenesis and to search for specific RNAs applicable as potential biomarkers. We
analyzed paired samples from the total plasma and EV fractions to define which of these
two materials would be better source of relevant sncRNA-based biomarkers of MDS.

We performed small RNA-seq in paired samples (plasma and EVs) in 42 patients and
17 healthy controls. To associate sncRNA levels with mutational status, lllumina TruSight
Myeloid Sequencing Panel Kit examining 54 genes was applied. Overall survival (0OS)-
associated sncRNAs were identified by performing univariate Cox regression along with
a permutation test using BRB-ArrayTools. Multivariate Cox regression analysis with backward
variable selection was done to identify independent variables associated with patient
survival.

Data analysis showed that the most abundant category of RNAs were miRNAs (51 %),
followed by rRNAs, piRNAs, tRNAs, and mRNAs. Sample clustering revealed that RNA
content of EV cargo is more homogeneous than of plasma. Differential analysis identified
astriking disbalance in RNA content between plasma and EVs (>400 significantly deregulated
sncRNAs) in MDS patients whereas these sncRNA profiles remained similar in controls. Such
disbalance may suggest that the mechanisms of sncRNA export in blood circulation may be
specifically affected in MDS. As a result, these changes might substantially affect cell-to-cell
communication of blood cells, contributing to the disease development.

We analyzed levels of individual sncRNAs and found that levels of many hematopoiesis-
related miRNAs were significantly increased in MDS patients compared to healthy controls,
mostly both in plasma and EVs (e.g., miR-34a-5p, miR-125a-5p, and miR-150). Several
miRNAs (e.g., miR-103b, miR-107, and miR-221) showed different levels between early and
advanced MDS. Interestingly, the majority of miRNAs from the 14932 miRNA cluster were
specifically increased in early MDS.

Further, we investigated possible impact of somatic mutations on expression of circulating
sncRNAs. However, only low numbers of circulating sncRNAs significantly associated with
mutational status, suggesting no fundamental effects of somatic mutations on sncRNA
export from MDS cells.

Survival analysis identified sncRNAs with the highest levels of association with OS (plasma:
miR-1260b, miR-3191-3p, and miR-328-3p; EVs: miR-1237-3p, U33, hsa_piR_019420, and
miR-548av-5p). To better stratify patients, we defined risk prediction scores (separately for
plasma and EVs) that combine effects of the above mentioned sncRNAs. The results showed
that EV-combined score significantly increased the predictive power of the survival risk
model (Figure 1). Moreover, Cox-multivariate analysis revealed that this score is the most
significantly associated with OS (HR =2.942, 95% Cl 1.786 to 4.849, p < 0.001).

To conclude, our data demonstrate that profile of circulating sncRNAs is specific in MDS and
changes with the disease progression. Monitoring of sncRNA levels in EVs provides better
prognostic performance for patient survival (compared to total plasma), probably due to
higher homogeneity of the EV fraction.
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Figure 1. Performance of EV combined score

A. Overall survival of MDS patients B. Receiver operating curve
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MUTACE ZODPOVEDNE ZA REZISTENCI BUNEK CHRONICKE MYELOIDNi
LEUKEMIE NA LECBU JSOU ZISKAVANY DE NOVO BEHEM PUSOBENI IMATINIBU
PRI AKTIVACI CHYBUJICIi ALT-NHEJ DRAHY
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Uvod

Mutace v kindzové doméné BCR-ABL1 jsou v fadé pripad0 spojeny se vznikem rezistence
chronické myeloidni leukemie (CML) na inhibitory tyrozinovych kinaz (TKI). Pfes svUj zasadni
klinicky vyznam je pOvod mutaci nesoucich rezistenci k TKI stdle pomérné nejasny. Cilem
nasi prace je odhalit molekularni mechanismy, které burky CML vyuZivaji pro mutagenezi
v kindzové doméné BCR-ABL1 po vystaveni imatinibu.

Metody

Studie vyuzila in vitro modely bunéénych linif KCL-22 a CML-T1 pfedstavujici CML v blastickém
zvratu. Klony rezistentni k imatinibu byly pfipraveny single-cell sortovanim na pritokovém
cytometru do média s nizkou koncentraci imatinibu, kterd byla postupné zvySovana az
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na 4 pM. Ziskani mutaci a dynamika mutovanych subklond byla studovana na Urovni
transkriptu i DNA s vyuzitim sekvenovani nové generace (NGS) a kapénkové digitalni PCR.

Vysledky

Po 90 dnech kultivace byly ziskany 4 klony KCL-22 s rezistenci na 4 uM imatinib. Analyza
pomoci myeloidniho panelu NGS odhalila pfitomnost ziskané mutace v genu KRAS (G12D)
v jednom z rezistentnich klond, ktery rovnéz nesl mutaci v genu RUNX1 (G74R). Analyza
proteinové exprese s vyuzitim hmotnostni cytometrie (CyTOF) ukazala zvySenou expresi
fosforylovanych forem kindz Erk1 a Erk2 (serin/threonin kindzy KRAS signalni drahy),
v tomto klonu ve srovnani s dal$imi tfemi rezistentnimi klony KCL-22, které nesly mutace
v kindzové doméné BCR-ABL1: 1) T315I; 2) E255K a 3) Y253H. Na zakladé DNA kvantifikace
jsme v klonu nesoucim mutaci Y253H nasli dal$i, nemutovanou BCR-ABL1 fUzi, coz jsme
nésledné potvrdili pomoci mFISH analyzy. Pfi retrospektivni detekci mutaci v rezistentnich
klonech jsme prvni zachyt mutaci odhalili v 60-70 dnech po sortu. V predchazejicich
odbérech nebyly zddné mutace detekovany. Vystaveni pdvodné uchovanych bunék (z doby
21 dni po sortu) postupné se zvySujicim koncentracim imatinibu vedlo ke vzniku rezistentnich
klond s odliSnym spektrem mutaci v BCR-ABLT a KRAS. Na z&kladé téchto vysledk(
predpokladame, ze k ziskani mutaci béhem pUsobeni imatinibu na buriky doslo de novo
v dUsledku n&hodnych procesd v souéinnosti s deregulaci bunéénych mechanismid
signalizujicich poSkozeni DNA a zajist'ujicich jejich opravy. S vyuzitim RT2 Profiler PCR Arrays
jsme zjistili signifikantni snizeni exprese XRCC6/Ku70 béhem ustaveni rezistence na imatinib.
Rezistentni klony KCL-22 byly, ve srovnani s kontrolnimi klony citlivymi na imatinib, rovnéz
charakterizovany snizenou expresi DNA Ligazy IV a zvySenou expresi DNA Ligdzy | a PARP1.
Tyto vysledky poukazuji na aktivaci chybujici alt-NHEJ dradhy oprav poSkozeni DNA
v rezistentnich klonech, kterd by mohla umoznit ziskani mutaci. Obdobné vysledky byly
pozorovany i na modelu CML-T1 bunék.

Zaver

Detekce jiz pfitomnych mutaci v BCR-ABL1 u pacientd dosud nelé€enych TKI v dobé
diagnézy je vzacnd i pro akcelerovanou a blastickou fazi CML a prakticky se nepozoruje
u CML v chronické fazi. NaSe vysledky ziskané na in vitro modelech tato pozorovani z klinické
praxe vyrazné podporuji. Ukazuji, ze k ziskani mutaci nesoucich rezistenci dochazi nahodné
teprve béhem pUsobeni imatinibu na leukemické bunky, kdy jednim z mechanism0 je
aktivace chybujicich DNA reparac¢nich mechanismu.

S podporou: GACR 18-18407S, MZCR 00023736
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PONATINIB TREATMENT IN CML AND Ph+ ALL PATIENTS: REAL-LIFE DATA
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Koritdkova E.°,, Doubek M.'",  Faber E.2,  Szotkowski T.2, Cmunt E.3, Horéacek J.4,
Bélohlavkova P.4, Jindra P.5, Stejskal L.%, Kofistek Z.5, Klamova H.’?, Salek C.7, Folber F.1,
Kellnerova R.8, Chrapava M.°, Zagkova D.
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Patients with newly diagnosed chronic myeloid leukemia (CML) frequently receive imatinib.
Although initial response rates are high, imatinib fails in up to 40% of patients because of
disease resistance, frequently because of BCR-ABL kinase domain mutations, or side
effects. Patients who discontinue imatinib may have a response to second-generation
tyrosine kinase inhibitors (TKIs). Ponatinib (PON) is a potent oral TKI active against unmutated
and mutated BCR-ABL kinase. PON is indicated also in Philadelphia chromosome—positive
acute lymphoblastic leukemia (Ph+ ALL) patients. Clinical activity of PON was confirmed in
the phase Il PACE trial, however lack of real world data is evident.

The aim of this non-interventional study was to analyze data on PON treatment and its
efficacy in the Czech patients with CML / Ph+ ALL. The study was designed as a one-off
retrospective data collection from 3 national registry databases INFINITY, CAMELIA and
DATOOL ALL in the period 2014-2018.

In total, the study comprised 27 patients treated with PON at 7 centers. 16 (59.3%) patients
were treated for chronic phase (CP) CML, 4 (14.8%) patients for accelerated- or blast-phase
(AP/BP) CML and 7 (25.9%) patients for Ph+ ALL. The 16 CP CML patients (68.8% males)
had median age at the start of PON treatment 59.7 years (range 28.6 - 81.4), were heavily
pretreated (75% with > 3 TKIs) with median time from diagnosis to start of PON treatment
4.8 (0.2-16.8) years; 37.5% of them had mutations, 75.0% had comorbidities. The 11 AP/
BP CML / Ph+ ALL patients were younger with median age 56.6 (31.2-74.7) years, 54.5%
of males, were less pretreated (36.4% with > 3 TKIs) with a shorter time from diagnosis to
start of PON treatment 2.0 (0.4-22.0) years; almost twice as many (72.7%) of them had
mutations, 63.6% had comorbidities. The most common reason for switching to ponatinib
was hematologic resistance (37.5% of CP CML and 54.6% of AP/BP CML / Ph+ ALL patients).
T315I mutation was present in 22.2% patients.
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Interestingly, starting dose of PON was 45 mg/day as recommended in the product SmPC
only in of about half of the patients (43.8% of CP CML and 54.5% of AP/BP CML / Ph+ ALL
patients). Median treatment duration was 16.1 months in CP CML patients and only
2.9 months in AP/BP CML / Ph+ ALL patients. Early (in the first 3 months) and late termination
of the treatment occurred in 12.5% and 31.3% of CP CML and 54.5% and 27.3% of AP/BP
CML / Ph+ ALL patients, respectively. Disease progression was the major reason for
treatment termination (50%). In terms of safety, only 1 patient discontinued therapy due to
congestive heart failure, and 1 due to vascular adverse event although more than half of the
patients had cardiovascular comorbidities and history of cardiovascular disease.

PON efficacy was evaluated in 14 CP CML patients and 5 AP/BP CML / Ph+ ALL who were
treated beyond 3 months (Figure 1). More than half of CP CML patients achieved MMR
(57.1%) and 40% of AP/BP CML / Ph+ ALL achieved undetectable disease. Estimated
percentage of CHR, CCyR and MMR in CP CML patients after one year of treatment was
85.7%, 50% and 50%, respectively. Nevertheless, 5 (35.7%), 2 (14.3%) and 1 (7.1%)
patients had CHR, CCyR and MMR at start of PON treatment, respectively. In AP/BP CML /
Ph+ ALL patients, estimated percentage of CR and CMR after one year was 100% and 40%,
respectively. However, 2 patients (20%) had CR at the start of PON treatment.

Despite limited number of patients, our analysis confirmed PON efficacy in real-life setting
with a significant proportion of heavily pre-treated patients achieving durable molecular
responses in both CP and AP/BP CML / Ph+ ALL groups. Our data are comparable to the
PACE trial results. This study partially fills the gap in RWE data and significantly contributes
to the evaluation of real-life clinical practice in rare disease area.
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Figure 1. Cumulative incidence of responses on ponatinib treatment in A) CP CML (N=14)
and B) AP/BP CML / Ph+ ALL (N=5) patients that continued ponatinib treatment beyond
3 months.
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SPOLEHLIVE HODNOCENI ,,LOW-LEVEL“ MUTACI V KINAZOVE DOMENE
BCR-ABL1 V OBDOBI NESTABILNi VELKE MOLEKULARNI ODPOVEDI NA LECBU
U PACIENTU S CHRONICKOU MYELOIDNI LEUKEMII

BenesSova A.", Polivkova V.", Pecherkova P.", Koblihova J.", Klamova H.", SrbovaD.’,
Hochhaus A.?, Soverini S.2 a Machova Polédkova K.'
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3Department of Experimental, Diagnostic and Specialty Medicine, Institute of Hematology L.
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Uvod

Jednim z cild mezindrodniho projektu EUTOS 2018 (European Treatment and Outcome
Study for CML) je posoudit klinickou relevanci detekce mutaci v kindzové doméné (KD) BCR-
ABL1 v dobé, kdy pacienti s chronickou myeloidni leukémii (CML) vykazuji fluktuujici hladiny
exprese BCR-ABL1 na Urovni velké molekularni odpovédi (MMR = 0,1 % BCR-ABL1
v mezinarodnim méfitku), kdy je tento stav oznacovan jako nestabilni MMR. V pfedchozich
pracich jsme ukazali, Ze u nékterych pacientd je nestabilni MMR odrazem pomalu se
rozvijejici rezistence v souvislosti s mutacemi KD BCR-ABL1 (Machova Polakova et al. Exp
Hem 2010), coz bylo prokadzano s pouzitim sekvenovani nové generace (NGS), které
umoznuje detekovat tzv. low-level mutace, tj. mutace pod hladinou detekce Sangerovym
sekvenovanim (Machova Polakova et al. J Clin Exp Hem 2015).

Cile

Navrhnout postup pro spolehlivé hodnoceni low-level mutaci pomoci vlastniho
bioinformatického programu. U pacientd vykazujicich nestabilni MMR v pribéhu 1é¢by TKI
vySetfit mutace v KD BCR-ABL1 pomoci NGS a vyhodnotit klinicky relevantni mutace
na vyznamnych hladindch pomoci vlastniho bioinformatického nastroje.

Material a metody
NGS - Nextera (lllumina), NextGen (Softgenetics), vzorky leukocytU periferni krve zafazenych
62 pacienty s expresi nestabilni MMR v pribéhu Ié¢by TKI.

Vysledky

Vyvinuli jsme bioinformaticky program v ndvaznosti na nasi pfedchozi praci (Machova
Polakova et al. J Cancer Res Clin Oncol. 2015), ktera zjistila ¢etnost detekovanych chybovych
zdmén nukleotidd v sekvenovaném Useku KD BCR-ABL1 pomoci NGS. Tento program, ktery
jsme nazvali NextDOM, posuzuje ¢teni jednotlivych pozic nukleotidd v sekvenovaném retézci
KD BCR-ABL1 porovnanim s limity detekce a limity kvantifikace generovanymi ze
sekvenacnich dat kindzové domény ABL1 zdravych jedincd. Pro hodnoceni zdmén nukleotidd
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na vyznamnych hladinach analyzuje NextDOM data ziskana po zakladnim bioinformatickém
zpracovani NGS dat softwarem NextGene (Softgenetics). S pouzitim naseho algoritmu jsme
sekvenované oblasti KD BCR-ABL1, pfi¢emz pro 24 vybranych klinicky relevantnich mutaci
(Patel et al. Hematol Oncol Clin North Am 2017) byl median 1,5 % (rozmezi 1,0 % - 3,7 %)
mutace v celkovém mnozstvi BCR-ABL1. Pacienty vykazujici nestabilni MMR jsme rozdélili
do dvou skupin. Skupina A zahrnuje 53 pacientU, ktefi nedosahli po zahjeni Ié¢by TKI lepsi
odpoved' nez nestabilni MMR. V této skupiné jsme doposud vySetfili mutace v BCR-ABL1
pomoci NGS u 37/53 pacientd. Pomoci NextDOM jsme u 5 pacient0 identifikovali pfitomnost
biologicky vyznamnych mutaci na vyznamnych hladinach (T315I, F317S, F359L, Y253C,
K294R). Skupina B zahrnuje 9 pacientU, ktefi zprvu doséahli na 1é¢bé TKI hlubokou molekularni
odpovéd (DMR), kterou nasledné ztratili nardstem hladiny BCR-ABL1, kterd se vSak ustdlila
na fluktuujicich hladinAch MMR. V dobé nestabilni MMR jsme NGS vySetfili mutace
U 7/9 pacienty, pficemz ve 4 pripadech byly pomoci NextDOM zjistény mutace na vyznamnych
hladinach (M244V, G250E+M244V, M244V a V379I).

Zaveér

V soucasné dobé neexistuje doporuCovany postup ani dostupny software, ktery by
umoziioval spolehlivé hodnoceni klinicky relevantnich mutaci na nizkych hladinach. Casto je
v literatufe udavana pausalni hranice 1 % pro detekci mutaci v KD BCR-ABL1, coz dle naSich
dat neni pro fadu mutaci spolehlivd hranice pro odfiltrovani chybovych zamén. Pomoci
softwaru NextDOM jsme vyhodnotili pfitomnost mutaci vcetné low-level u pacientd
vykazujicich nestabilni MMR. V obdobi nestabilni MMR jsme zatim detekovali BCR-ABL1
mutace u 20 % pacientd, nejCastéji u téch, ktefi ztratili DMR. Tito pacienti byli pfevedeni
na jiny preparat za opétovného dosazeni DMR. V soucasné dobé neexistuje doporu¢eni pro
zménu lécby u pacientl vykazujicich nestabilni MMR, jelikoz MMR je obecné hodnocena jako
optimalni odpovéd. Na zakladé naSich dat se domnivame, Ze vysoce citlivd a spolehliva
detekce BCR-ABL1 mutaci u pacientd vykazujicich nestabilni MMR véas odhaluje rozvoj
rezistence a v soucinnosti s ¢asnou zménou lé¢by ma preventivni charakter pfed moznou
progresi onemocnéni.

Podporeno EUTOS2018 a MZCR 00023736

SOUVISI HORSI PRUBEH CML U MLADE , AYA“ GENERACE PACIENTU

S MUTACEMI V GENECH DULEZITYCH PRO MYELOIDNi VYZRAVANI BUNEK?
Koblihova J., Polivkova V., BeneSova A., Zizkova H., Stastnd Markova M., Klamova H.,
Machova Polakova K.

Ustav hematologie a krevni transfuze, Praha

Incidence chronické myeloidni leukémie (CML) stoupa s vékem (medidn véku v dobé
diagnézy je 64). Pfed zavedenim inhibitoru tyrozinovych kindz (TKI) imatinibu pro lé¢bu
CML, byl vyssi vék negativni prognosticky faktor. To jiz neplati v soucasné dobé, kdy jsou
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vSichni pacienti s CML Ié€eni TKI v prvni linii a prognéza pacientd se dramaticky zlepSila.
Zajimavé vsak je, ze mladsi pacienti s CML v chronické fazi ve véku 15-39 let oznacovani
jako AYA (z anglického adolescents and young adults) maji oproti starSim pacientdm vyrazné
horsi odpovéd' na lé¢bu TKI. Biologie CML u AYA pacientd nebyla dosud pfili§ studovana
predevsim z dOvodu niz§iho vyskytu CML u AYA.

Cilem této pilotni prace bylo zjistit, zda hors§i prognéza AYA pacient0 spjatd se selhanim
|é¢by TKI a progresi onemocnéni souvisi s rozvojem subklond krvetvornych bunék nesoucich
(frekventované u MDS, AML a myeloproliferativnich onemocnéni) mutace v genech, které
se podili na regulaci myeloidniho vyzravani bunék.

Provedli jsme retrospektivni analyzu parovych vzorkd 10 pacient0 (3 Zeny, 7 muz0), v dobé
diagnézy (19-32 let) a v dobé selhanilécby TKI, popf. pfirelapsu onemocnéni po transplantaci
kostni dfené (TKD). U 4/10 pacientd doslo k selhani 1é¢by TKI nasledkem vzniku rezistentnich
mutaci v kindzové doméné fizniho genu BCR-ABL1. Vzorky DNA izolované z leukocytd
periferni krve jsme analyzovali metodou sekvenovani nové generace (NGS). Pro skrining
frekventované mutovanych gend jsme zvolili TruSight myeloidni panel (lllumina) pokryvajici
15 celych gend a 39 gend ve vybranych exonech. Data byla zpracovana v softwaru NextGENe
(Softgenetics) a ziskané mutace/jednonukleotidové zdmény jsme charakterizovali pomoci
vefejné dostupnych databazi (COSMIC, VarSome, NCBI — dbSNP, GeneCard, UniProt).
Nalezené zamény jsme ovéfili Sangerovym sekvenovanim a/nebo vysoce citlivou metodou
ddASO PCR.

Celkové jsme u pacientd nalezli 29 zd&mén v 16 genech podilejicich se na modifikaci
chromatinu (ASXL1, EZH2, KDM6A), methylaci DNA (DNMT3A, TET2), kontrole bunééného
cyklu (CDKN2A, TP53), a v genech kédujicich transkripéni faktory (RUNX1, GATA2, IKZF1).
Dle anotaci bylo 19/29 detekovanych za&mén hodnoceno jako jednonukleotidové
polymorfismy (SNP) a zarode€¢né mutace, ¢emuz odpovidd i procentudlni zastoupeni
ve vzorcich (jednalo se predevS§im o heterozygotni sestavy alel). Deset mutaci jsme
detekovali v genech ABL1, ASXL1, CSF3R a RUNX1. U 30 % AYA pacient0 (3/10) jsme
v dobé diagnézy nalezli mutaci v genu ASXLT E773X (47 %), G645delinsGWfs (39 %)
a S795delinsCLfs (11 %), coz je v souladu s vysledky Ernsta a kol. (Leukemia, 2018). Mutace
v genu ASXL1 zpUOsobuji pokles trimethylace histonu H3K27 a umoznuji burikdm myeloidni
transformaci.

U jedné pacientky byla nalezena dosud neanotovand mutace A593V v genu CSF3R v dobé
diagnézy (52 %) a 14 mésicd od zahajeni lé¢by imatinibem (53 %). Studie genu CSF3R
kédujiciho receptor pro kolonie stimulujici faktor 3 odhalily u hematologickych onemocnéni
spojitost mutaci se specifickymi doménami receptoru (Dwivedi a Greis; Exp Hematology,
2017). Mutace A593V leZi v extracelularni ¢asti receptoru pobliz transmembranové oblasti
a mUze mit za nasledek autoaktivaci receptoru a néaslednych signalizanich drah i bez
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pfitomnosti ligandu, coz zpUsobuje naruSeni exprese gend odpovédnych za abnormalni
hladinu neutrofild.

U pacienta v relapsu po druhé TKD jsme detekovali patogenni mutaci v genu RUNXT
D198N v klonu s mutaci T315l v BCR-ABL1, coz bylo potvrzeno ddASO PCR. Tento
leukemicky klon byl pfi¢inou relaps® po dvou TKD a to i relapsu do CNS.

Selhani [é¢by CML inhibitory TK u AYA pacientd m0ze mit souvislost s rozvojem subklond
nejen s mutacemi v genu BCR-ABL1, ale i v genech Casto spojovanych s deregulaci vyzravani
myeloidni fady. Diky vysoce citlivé detekci mutaci pomoci ddASO PCR chceme vytvorit
model klondlniho vyvoje mutaci u studované kohorty AYA pacientd. Jelikoz CML mo0ze
progredovat také do lymfoblastického zvratu, planujeme provést NGS analyzy lymfoidniho
panelu gend, které byvaji ¢asto mutované u hematologickych malignit s poskozenym
vyzravani bunék lymfoidni Fady.

Podporeno MZCR 000237 36.

VYSLEDKY LECBY AML ZRELABOVANYCH PO ALLOGENNi TRANSPLANTACI,
ZKUSENOSTI UHKT

Markova M., Valkova V., Novékova L., Cemusova B., Cetkovsky P., Vitek A., Vydra J.
Ustav Hematologie a Krevni Transfuze, Praha

Uvod

Ackoliv je allogenni transplantace podstatnym krokem v 1é¢bé AML se stfednim a vysokym
rizikem, potransplantacni relapsy zUstavaji jednou z vyznamnych komplikaci vedoucich
k selhani |é¢by. Lécba téchto pacientl je obtizna a stale nepfinasi optimalni vysledky.

Metody

Hodnotili jsme retrospektivné preziti pacientd s AML, ktefi zrelabovali po allogenni
transplantaci, mezi lety 1989 a 2019. Lécebny postup byl u jednotlivych pacientd zvazovan
individudiné s ohledem na charakter rizikovosti onemocnéni, celkovy stav pacienta
a pacientovo rozhodnuti. Pro hodnoceni jsme rozdélili pacienty na 3 skupiny: 1) skupina bez
[éEby kromé vysazeni ¢i snizeni imunosuprese a podani DLI, 2) skupina |éCend postupy
skupina lé¢end intenzivni chemoterapii zahrnujici rezimy s ARA-C a antracykliny eventuelné
s druhou transplantaci.

Vysledky

Celkem bylo hodnoceno 148 pacientd, z toho 44 bez 1é¢by, 36 s nizkointenzivni chemoterapii
a 68 s vysoko-intenzivni terapii. Celkové odhadované preziti bylov 1, 2 a 3 letech 29%, 20%
a 16% resp. Pacienti, ktefi zrelabovali do 100 dn0 od transplantce a byli |é¢eni méli vyznamné
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horsi pfeziti v 1 a 2 roce (29%, 15%) ve srovnani s [é¢enymi pacienty s relapsem po 1 roce
od transplantace (50% a 37%), ale mezi pacienty, ktefi zrelabovali 3-12 mésicd
po transplantaci a vice nez rok nebyl vyznamny rozdil v celkovém preziti. Neni pfekvapeni,
Ze pacienti, ktefi dosahli léCbou relapsu po transplantaci remise onemocnéni, méli vyznamné
lepSi celkové prezitiv 1 a 2 roce (71%, 47%), presto opakované relapsy (37%) i komplikace
[éCby byly spojeny s vyraznou naslednou mortalitou.

Zavér

Progn6za pacientd s AML zrelabovanych po transplantaci je velmi $patnd i pfes r0zné
terapeutické postupy. ZlepSeni by mohla nabidnout pfedevSim potencovana premptivni
léCba rizikovych skupin pfed prvnim potransplantacnim relapsem, eventudlné udrZovaci
lé¢ba novymi preparaty ¢i imunoterapeutickymi postupy u pacientd, u nichz se podafilo
dosdhnout nové remise onemocnéni.

P27

ARSENIC TRIOXIDE UPREGULATES CEREBLON MESSENGER RNA EXPRESSION
AND POTENTIATES SENSITIVITY OF SKM-1 AND MDS-L CELLS TO
LENALIDOMIDE

Fuchs O., Bokorova B., Myslivcova D., Cermak J.

Institute of Hematology and Blood Transfusion, Prague

INTRODUCTION

Arsenic trioxide (ATO) was approved in the United States and Europe for the treatment of
acute promyelocytic leukemia (APL). ATO was also studied in multiple myeloma (MM) and
myelodysplastic syndrome (MDS), where it induced growth inhibition and apoptosis. ATO
produced trilineage responses in MDS by several mechanisms of action. These mechanisms
included induction of cell cycle arrest, apoptosis and autophagy, generation of reactive
oxygen species (ROS), release of cytochrome ¢ and activation of caspases, induction of
differentiation and antiangiogenesis. We showed that the high level of full-length cereblon
(CRBN) mRNA and CRBN protein is important for the efficacy of lenalidomide (LEN) in lower-
risk MDS patients (Jonasova et al. Eur J Haematol 2015; 95: 27-34; Fuchs et al. Leuk Res
2017; 55 (S1): S132, abstr. 227). ATO potentiated CRBN expression levels in MM cell

lines (Jian et al. Oncol Lett 2017; 14:3243-3248).

AIMS

The aim of our study was to evaluate the levels of CRBN mRNA and Nrf2 (nuclear factor,
erythroid-derived 2-like 2 or NF-E2-related factor 2) mRNA in SKM-1 (leukemic cell line
established from a patient with progression of MDS to myelomonocytic leukemia) and
MDS-L (a human myeloblastic cell line established from the bone marrow of an MDS patient
with del(5q); Matsuoka et al. Leukemia 2010; 24: 748-755) cells treated with various
concentrations of ATO as single agent or with combinations of ATO with LEN, erythropoietin
(EPO) and prednisone for 24 hours. We tested our hypothesis that ATO induced the
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transcription factor Nrf2 mRNA levels and increased CRBN mRNA expression as a single
agent and also in combinations with LEN, EPO and prednisone.

METHODS

Full-length CRBN mRNA and Nrf2 mRNA levels were quantified in SKM-1 and MDSL cells
incubated without (controls) or with 0.05; 0.1; 0,5 and 1.0 microM ATO as single agent for
24 hours using the reverse transcription-quantitative TagMan PCR assay. Total RNA was
extracted from cells, reverse transcribed and TagMan PCR assay was provided for CRBN
mRNA, Nrf2 mRNA and glyceraldehyde-3- phosphate dehydrogenase (GAPDH),
a housekeeping gene. The effect of ATO (0.1 microM) in combinations with LEN (10 microM),
EPO (2U/ml) and prednisone (100 microM) on full-length CRBN mRNA and Nrf2 mRNA
levels was also studied in SKM-1 and MDS-L cells.

RESULTS

The levels of full-length CRBN mRNA and Nrf2 mRNA corresponded in both cell lines,
SKM-1 and MDS-L, treated with ATO as single agent or in combinations with LEN, EPO and
prednisone. The most prominent effect of ATO as single agent on the levels of both mRNAs
was gained in 0.1 microM concentration in SKM-1 cells and 0.5 microM in MDS-L cells.
Positive effects of combinations of ATO and prednisone; ATO, prednisone and LEN; or ATO,
prednisone, LEN and EPO in both cell lines on the levels of full-length CRBN mRNA and Nrf2
mRNA were also detected.

CONCLUSIONS

Our findings showed that ATO induced CRBN mRNA and Nrf2 mRNA levels in SKM-1 and
MDS-L cell lines and potentiated sensitivity of these cells to LEN and to combinations of LEN
with EPO and prednisone. We speculate that one of the mechanism of ATO action is
a generation of reactive oxygen species (ROS) and oxidative stress responses which induce
expression of transcription factor Nrf2. This transcription factor stimulates CRBN mRNA
expression. LEN is an immunomodulatory drug and therefore in vitro studies are not
sufficient. Further in vivo studies are required to study the effect of ATO and its combinations
with LEN, EPO and prednisone.

This work was supported by the research project for conceptual development of research
organization (00023736; IHBT, Prague, Czech Republic) and Grant Agency of Charles
University, project number 924616.
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B-CATENIN-TCF/LEF SIGNALING PROMOTES STEADY-STATE AND EMERGENCY
GRANULOPOIESIS THROUGH G-CSF RECEPTOR UPREGULATION

Danek P.", Kardosova M., Janeckova L.2, Korinek V.2, Benoukraf T.3, Tenen D.G*, Alberich-
-Jorda M."®

"Laboratory of Hemato-oncology, Institute of Molecular Genetics of the CAS, Prague, Czech
Republic

2Laboratory of Cell and Developmental Biology, Institute of Molecular Genetics of the CAS,
Prague, Czech Republic

3Craig L. Dobbin Genetics Research Centre, Faculty of Medicine, Memorial university of
Newfoundland, Canada

“Cancer Science Institute of Singapore, National University of Singapore, Singapore
*Childhood Leukemia Investigation Prague, Department of Pediatric Hematology and
Oncology, 2™ Faculty of Medicine, Charles University

The canonical Wnt signaling pathway is mediated by interaction of -catenin with the Tcf/
Lef transcription factors and subsequent transcriptional activation of Wnt-target genes. This
pathway acts as an essential regulator of differentiation and cell fate decisions in various
tissues. In the hematopoietic system, the function of the pathway has been investigated
mainly by genetic manipulation of p-catenin. However, this approach does not allow to
discriminate between Tcf/Lef dependent or independent B-catenin activity.

In order to specifically identify the function of 3-catenin-Tcf/Lef signaling in hematopoietic
cells, we employed a transgenic mouse model expressing a truncated dominant negative
form of the human TCF4 transcription factor (dnTCF4). dnTCF4 abrogates activation of Wnt
target genes, even when p-catenin is stabilized and translocated into the nucleus. In our
model, expression of the truncated protein, lacking the p-catenin binding domain, is
activated from the Rosa26 locus only in cells producing Cre recombinase (driven by
Vav-iCre promotor). Importantly, all components of Wnt signaling, including endogenous
Tcf/Lef proteins and B-catenin, are intact in Cre-expressing cells.

We observed that dnTCF4 transgenic mice have reduced numbers of granulocytes together
with accumulation of short-term hematopoietic stem cells (ST-HSC) and common myeloid
progenitors (CMPs) in bone marrow. Accordingly, dnTCF4-expressing bone marrow
consistently showed a block of granulocytic differentiation and retention of an immature
phenotype in colony forming assays. This differentiation arrest and accumulation of
immature cells was also observed when wild type cells were cultured in semi-solid medium
in the presence of a cell-penetrating peptide that disrupts p-catenin-Tcf/Lef interaction.
Together, these results indicate that disruption of the p-catenin/Tcf-Lef interaction, either
by genetic manipulation or a drug based approach, alters steady-state hematopoiesis. To
identify a mechanism through which g-catenin-Tcf/Lef signaling affects granulopoiesis, wild
type and dnTCF4 expressing ST-HSCs were subjected to RNA sequencing. Several genes
related to myeloid development were differentially expressed in dnTCF4 expressing cells,
including downregulation of Csf3r, the gene encoding for the G-CSF receptor. Publicly
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available datasets from ChIP-seq experiments on human cell lines confirmed TCF4
enrichment in the distal promoter of the CSF3R gene, suggesting that CSF3R is directly
regulated by canonical Wnt signaling. Using flow cytometry we verified reduced levels of
G-CSF receptor on the cell surface of dnTCF4 progenitor cells, and attenuation of downstream
Stat3 phosphorylation after G-CSF treatment. Finally, when grown in the presence of G-CSF,
dnTCF4-expressing bone marrow cells showed impaired differentiation abilities and reduced
granulocytic counts compared to wild type bone marrow cells. These results encouraged us
to investigate the role of the p-catenin-Tcf/Lef signaling pathway during emergency
granulopoiesis by challenging mice with lipopolysaccharide (LPS). Remarkably, dnTCF4
mice showed defects upon LPS stimulation, and completely failed to maintain and expand
myeloid progenitor populations, a critical step during emergency granulopoiesis.
Altogether, we showed that p-catenin-Tcf/Lef signaling axis is crucial for proper differentiation
of myeloid progenitors into granulocytes in steady-state and emergency granulopoiesis.
Mechanistically, we demonstrated that the B-catenin-Tcf/Lef interaction controls expression
of genes involved in myeloid differentiation, and directly enhances expression of the G-CSF
receptor, a crucial molecule for proper development of granulocytes.

Support: GA CR 17-02177S, GA UK 1278217, EHA Research Mobility Grant
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P30

FUNCTIONAL TESTING OF GENE VARIANTS IN INHERITED
THROMBOCYTOPENIAS

Skalnikova M."?, Kozubik S.?2, PeSova M.2, Vrzalovd Z.'?, Trizuljak J."2, RadovaL.?
Pospisilova S."2, Doubek M."2

'Department of Internal Medicine, Hematology and Oncology, University Hospital Brno,
Czech Republic;

2Central European Institute of Technology (CEITEC), Masaryk University, Brno, Czech
Republic

Inherited thrombocytopenias (IT) are a heterogeneous group of familial haematopoietic
disorders (FHD). To date more than 40 genes have been associated with IT. The determination
of a correct diagnosis is essential for specialized care, therapy, and risk assessment for the
offspring of affected IT patients.

IT is routinely detected by blood-examinations. Commonly used methods (e.g. platelets
morphology) do not have to determine the exact type of IT. Some IT patients can be
misdiagnosed with immune thrombocytopenia. However spontaneous or lifethreatening
bleeding usually does not occur. Some pathogenic variants for IT predispose patients to
cancer, deafness, and other medical conditions.

Using high-throughput genomic technologies of massive parallel sequencing (MPS), many
variants in genes responsible for the IT phenotype have been identified (Savoia A, 2016). If
anovel variant with uncertain significance (VUS) is detected, functional testing are 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
(Jensen T.I. et al, 2019).

The aim of our study was 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. Our
research utilised in vitro models in mammalian/human cell lines together with microscopic
and proteomic assays.

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
big major significance of this finding is that BSS can be distinguished from idiopathic
thrombocytopenic purpura. Using proteomic assays we have verified the known and novel
interacting partners of wild-type and mutant variants of the GP1BA protein expressed in the
mammalian cell line.

Furthermore, we have revealed a novel VUS in the CYCS gene in an inherited AD
thrombocytopenia segregating with affected family members. The detected variant was not
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found in the population databases. The structural effect of sequence variant of the CYCS
gene p.(Thr20lle) was analysed using in silico prediction to be possibly damaging. To date,
only four families with CYCS-related thrombocytopenia have been described worldwide.
Using microscopic assays we have verified the causality of the CYCS-variant on cell
phenotype.

We believe that the novel identification of VUSs of genes could set up more appropriate
care and treatment of IT patients and predict complications associated with germline IT
variants (e.g. malignancies). Functional testing of gene variants has helped to verify of their
causality.

References: Savoia A. Clin Genet 89: 154-162 (2016)
Jensen T.I. et al. Br J Haematol. 185: 821-835 (2019)
Supported by Ministry of Health of the Czech Republic, grant No.16-29447A.

P31

OPTIMALNI VYBER JEDNOTEK PRO MERENI D-DIMERU V PLAZME

Maskova V., Landova L., Bohonék M.

Oddéleni hematologie a krevni transfuze, Ustiedni vojenskd nemocnice - Vojenska fakultni
nemocnice

Uvod

D-dimery jsou bilkovinné fragmenty obsahujici specificky antigen. Radi se mezi tzv. fibrin
degradaéni produkty (FDP) , které vznikaji Stépenim nerozpustného zesitovaného fibrinu
v krevni srazeniné tj. fibrinolyzou nebo téz pfi sekundarnim odbouravani D-dimerd. Méfeni
koncentrace D-dimerU je dulezitym nédstrojem pro laboratorni diagnostiku trombdzy, plicni
embdlie, diseminované intravaskularni koagulopatie, dale slouzi k monitorovani
antitrombotické |éCby.

Cil a metody

Ovéfit nebo upfesnit ¢asto uvadény vztah, Zze: 1 FEU je pfiblizné 2 Ddimerové jednotky.
Béhem studie jsme porovnali vysledky méfeni plazmatickych koncentraci D-dimerd ve dvou
jednotkach — mg/I DDim a v mg/| FEU (fibrinogen ekvivalentni jednotky) a to pomoci dvou
diagnostickych souprav Instrumentation Laboratory (IL): rutinné pouzivané soupravy v mg/|
DDim (Hemosil® D-Dimer HS) a soupravy s kalibraci v mg/I FEU (Hemosil® D-Dimer HS 500).
Vzorky byly zméfeny metodou LIA-Latex Imuno Assay (imunoturbidimetrie) na automatickém
koagulometru ACL TOP 550 (IL -Werfen).

Vysledky

Bylo provedeno paralelni méreni koncentrace D-dimer0 LIA u 65 vzorkd plazmy standardniho
vzhledu vysoce citlivymi soupravami D-dimer HS a D-dimer HS 500 Hemosil Instrumentation
Laboratory. Nasledné byl vypoéten korelaéni koeficient R2 = 0,9894. Prdmérna koncentrace
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ze vSech méfenibyla 0,524 mg/I DDim a ve fibrinovych ekvivalentnich jednotkach 1,598 mg/I
FEU. Ze statistického zpracovani pomoci linearni regrese a za pouziti Studentova T-parového
testu vyplyv4, Ze vztah mezi obéma jednotkami vychazi trojnasobny.

Zaveér

Vysledny vztah mezi jednotkami mg/l DDim a mg/l FEU jednotkami lezi v intervalu
2,5-4 nasobku. Nemusi tedy vzdy platit, Ze: 1 FEU odpovida pfiblizné 2 Ddimerovym
jednotkdm. Vzhledem ke shodé pfi kvalitatitivnim porovnani vysledkd obéma soupravami je
obecné udavany referencni interval normalnich hodnot pro dospélé od 18 roku do 50 let
plné vyhovuijici: 0 - 0,500 mg/I FEU. Pro pacienty nad 50 let véku az do 80 let je pfi méfeni
v mg/l FEU velmi vhodné zavedeni tzv. modifikovaného cut - off pro vylouceni fale$né
pozitivnich vysledkd: vék pacienta x 0,01 = mg/I| FEU.

Dle jiz dfive publikovaného ¢lanku: DYR, J. E. 2006: Sbornik pfispévkd ke konferenci
XI. Cesko-slovenskéa konference laboratorni hematologie: Co stanovuji testy na DDimer?
Hradec Kralové. ISBN 80-86780-29-5 je klicova odpovéd na Casté a zivé dotazy, v jakych
jednotkach D-Dimery idedlné méfit nasledujici : ,Je zfejmé, ze velka ¢ast fibrinogenovych
molekul, které jsou konvertovany do fibrinu neni kompletné degradovana na D-dimer. Proto
je vhodnéjsi vyjadfovat mnozstvi stanovovaného Ddimeru v ng/mL a ne v riznych tzv.
fibrinogenovych ekvivalentnich jednotkach”.
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S01

ASPEKTY KVALITY V HEMATOONKOLOGII

Mlateckova L.

VFN Praha

Hematoonkologie je jednim z nejdynamictéji se rozvijejicim oborem mediciny.
S novymi diagnostickymi a terapeutickymi postupy se zvySuji naroky na kvalitu a bezpedi
poskytovanych zdravotnich sluzeb a tim stoupaji i naroky na zdravotnicky personal — jejich
kvalifikaci a odbornost, poCet oSetfovatelského personalu.

Kvalita poskytnuté zdravotni péce a sluzeb je o¢ima pacienta hodnocena zejména v oblasti
tzv. mékkych ukazateld. Pacienti nejvice oceriuji zplsob komunikace, pratelské a zdvorilé
chovani, zdjem personalu, ¢as strdveny s pacientem, informovanost a Urover hotelovych
sluzeb (prostfedi, strava, vybaveni pokoje).

Poskytovani zdravotnich sluzeb je jednou z nejvice rizikovych ¢innosti.

Vice nez 70 % vSech c&innosti NLZP v péci o hematoonkologického pacienta je vysoce
specializovanych a klade naroky na dodrzovani stanovenych norem a pravidel pfi podavani
léCivych a transfuznich pfipravkd, chemoterapie, péc¢i o pacienty po transplantacich
krvetvornych bunék a o pacienty imunokompromitované, péci o spektrum invazivnich
vstupl, asistenci a péci pred a po fadé diagnostickych vykonU, pfi vedeni zdravotnické
dokumentace, které musi byt pravdivé a prikazné.

Uvedené odborné a specializované cinnosti se prolinaji s poskytovanim zakladni
oSetfovatelské péce a kladou tak nemalé naroky na NLZP, ktefi je vykonavaji.

Vysledek v oblasti poskytovani zdravotnich sluzeb neni predikovatelny na rozdil
od poskytovanych sluzeb v jinych oborech, napf. autoservis. Kvalita je vyznamné ovlivnéna
lidskym faktorem a vznikem mozného pochybeni z rdznych dbvodd - Unavy, nedodrzeni
kontrolnich mechanism® a stanovenych pravidel, automatismus pfi vykonavani ¢innosti,
apod.

Dusledkem mUZze byt poskozeni pacienta a/nebo osoby blizké, personalu, zpUsobeni Skody
na majetku nemocnice a v neposledni fadé mize byt poSkozeno i jméno a reputace
poskytovatele zdravotnich sluzeb.

Klicovou je péce a zacileni na personal.

Spokojeny zdravotnicky pracovnik kvalitni a bezpecné poskytovani sluzeb spokojeny pacient
a jeho blizci.

ZASADY BEZPECNEHO PODAVANI KREVNICH PRiIPRAVKU
U HEMATOLOGICKYCH PACIENTU
BickoSova M., Zabloudilova Z.

Ustav hematologie a krevni transfuze, Praha

S podavanim krevnich derivatd se na nasem pracovisti setkdvame denné. Proto je nasim
cilem jejich bezpe¢né podavani. Nasi prednasku jsme rozdélili do péti ¢asti.

Prvni ¢asti je struény Gvod do problematiky, kde jsou popsany pouzivané transfuzni pfipravky,
jejich specifika a oSetreni.
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Druha ¢ést je zaméfena na samotné podani transfuznich pfipravkd, tak aby cely proces
probéhl bez komplikaci.

Ve tfeti Casti se zabyvame aplikaci a specifiky u hematologickych pacientd a to predevsim
U pacientU po transplantaci kostni diené.

Ctvrta &4st popisuje nejastéj$i potransfuzni komplikace, se kterymi se na nasem pracovisti
setkdvame.

Posledni pata Cast je zavérecné shrnuti nasich poznatkd - zkuSenosti.

JE OCHRANA PERSONALU PRI PODAVANI CYTOSTATIK DOSTATECNE
BEZPECNA?

Strakova K., Hrabankova D.

I. Interni klinika, klinika hematologie, VFN Praha

Cytostatika jsou latky, které se pouzivaji k 1é¢bé naddorovych onemocnéni a hemoblastéz.
Jejich U¢inkem je zastaveni rdstu nddorovych bunék. Tento efekt je nespecificky, takze
postihuje i zdravé buriky. Ackoli u nemocnych pacientd potencidlni |éCebné pfinosy
cytotoxickych Ié¢iv prevazuji nad riziky vedlejsi U¢inkd, zdravotni¢ti pracovnici vystaveni
expozici téchto 1é¢iv mohou Celit nepfiznivym vedlej$im GEinkdm bez jakéhokoli 1é¢ebného

pfinosu.

Zdravotni riziko pro zdravotnicky persondl, ktery s témito IéCivy zachazi, je pfedmétem
hlavniho zajmu, protoze tyto latky jsou klasifikovany nejen jako potencialné karcinogenni,
ale také jako mutagenni nebo toxické pro reprodukci.

V ramci EU bylo dobfe zdokumentovano, ze zdravotni¢ti pracovnici, ktefi zachazeji
s cytotoxickymi lécCivy, jsou v pfipadé neadekvatnich opatfeni na kontrolu vystaveni
potencidlnimu riziku vyplyvajicimu z expozice.

VFN Praha se prihlasila do projektu Masarykovy university ,Cytoprojekt” jejimz cilem bylo
dlouhodobé upozorfiovat na rizika kontaminace zdravotnického prostoru vyuZivaného
k aplikaci cytostatik. Monitoring probihal na tfech nejrizikovéjSich mistech — v sesterné
na pracovni ploSe(pfiprava), v aplikacni mistnosti pod infUznim stojanem (aplikace)
a v sanitarni mistnosti (likvidace).

V souCasnosti nema Ceska legislativa ukotvena jasna pravidla pro bezpecnou aplikaci.
Vychazi se z NV 361/2007Sb.” Podminky ochrany zdravi pfi praci, kterd je urc¢ena pouze
pro pfipravu cytostatik v [ékdrnach a to za pfisné aseptickych podminek v tzv. izolatorech
(biohazardech), které jsou umistény v prostoru s kontrolovanym stupném distoty. Pro
aplikujici personal jsou uréené pouze rukavice popf. Ustenka.

Na zakladé vySe uvedeného je cilem sdéleni seznamit posluchace s pfehledem opatfeni
v rdmci VFN Praha, kterd vedou k minimalizaci profesni zatéze zdravotnickych pracovnikg,
prichazejicich do styku s cytostatickymi IéCivy.
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BEZPECNA OSETROVATELSKA PECE O PACIENTA LECENEHO CAR-T
BUNKAMI

Vydrzelova E., Vymazalova J., Prochdzkova J., Vranova J., Koufilova P.

Interni hematologicka a onkologicka klinika, FN Brno

Uvod:

Lécba CAR-T bunkami je jednou z nejnovéjSich moznosti terapie pacientd s relabujicimi
lymfomy nebo pacientd s akutni lymfoblastickou leukémii omezenych vékovou hranici
do 25 let. Na naSem pracovisti byla zmifovana lécba zavedena od listopadu roku 2019.
Lécebny proces spoclivd v separaci vlastnich T-lymfocytd pacienta, které se nasledné
geneticky modifikuji a poté se pacientovi vraci zpét formou intravendzni infuze.

Metodika:

Prvni Uloha v8eobecné sestry v bezpecné oSetfovatelské péci o pacienty lécené touto
metodou, spociva v pfichystani predepsanych pomucek k vlastni aplikaci vaku, véetné
aseptické pfipravy sterilniho stolku. BEhem aplikace CAR — T bunék sestra pribézné méfi
fyziologické funkce a sleduje celkovy stav pacienta. V pribéhu celé hospitalizace je dUlezitym
Ukolem sestry rozpoznani nezddoucich U¢€inkd. OSetfujici personal tedy musi znat pfiznaky
nékolika potenciondiné zavaznych komplikaci, které velmi Casto doprovazeji tento druh
[éCby.

Zaveér:

Cilem nasi pfednasky je seznamit odbornou vefejnost s nové zavedenou lIé€bou a s moznymi
komplikacemi v pribéhu celého [écebného procesu. A diky ziskanym informacim zajistit
bezpecnou oSetfovatelskou péci o daného pacienta a tim minimalizovat Zivot ohroZzujici
komplikace.

PROZILY JSME MIMORADNOU UDALOST - CO NAM DALA, CO NAM VZALA?
Svobodova K., Turkova L.

Interni hematologicka klinika, FN Kralovské Vinohrady, Praha

Mimoradnou udalosti se rozumi Skodlivé pUsobeni sil a jevd vyvolanych ¢innosti ¢lovéka,
pfirodnimi vlivy, a také havarie, které ohrozuji zivot, zdravi, majetek nebo zZivotni prostfedi
a vyzaduji provedeni zAchrannych a likvida¢nich praci. Obecné Ize za mimoradnou udalost
povazovat ndhlou zdvaznou udalost, kterd zpUsobila naru$eni stability systému s moznym
ohrozenim jeho bezpecnosti nebo existence. O téchto udalostech vétSinou jen ¢teme
v dennim tisku, na internetu Ci slySime z médii a nepfejeme si, aby se nas také tykaly.
Mnohdy si moznd i Fekneme, Ze u nas by se toto stat nemohlo. Co se ale stane v momenté,
kdy se nas mimofadna situace bezprostfedné tyk4, popfipadé se stane na oddéleni,
na kterém pravé slouzime noc¢ni sménu? Tato zkuSenost generuje spoustu otazek, jako napf:
Dokazeme se v takovéto situaci branit? Vime co délat? Chceme jesté na takovém misté dale
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pracovat? D4 se vibec popsat, co jsme pravé prozily, co prozili pacienti a jejich rodiny? Lze
si vibec predstavit, Ze na misté, kam se pacient obraci s ddvérou a prosbou o vyléceni, i
zlepsSeni zdravotniho stavu, umfe pacient rukou jiného pacienta?

BEZPECNOST PACIENTU V KLINICKEM ZKOUSENi POHLEDEM STUDIJNI
SESTRY

Kajaba V."2, Lamacova R.?, Labudikova M.", Papajik T.'

"Hemato-onkologicka klinika FN a LF UP v Olomouci;

20ddéleni veédy a vyzkumu FN Olomouc

Klinickd hodnoceni novych léciv (nékdy hovofime o klinickych studiich ¢&i testovani novych
|ékd) jsou soucasti palety moderni 1é¢by a vyzkumnych aktivit nejen hematoonkologickych
center. Klinické studie probihaji na pracovistich v rGznych fazich testovani 1é¢ivého pfipravku
(LP). Faze I-IV jsou specifické svym zaméfenim, poctem zafazenych pacient0 a néro¢nosti
samotného prubéhu testovani LP. Obecné Ize fici, Ze cilem je ovéfit GCinnost a bezpednost
nového LP v rdmci pfesné definované cilové skupiny pacientd. Casné faze klinickych studif
se zaméruji na bezpecnost a davkovani nového léciva, pozdéjsi faze zkouseni na Iécebnou
odpovéd a pfipadné nezadouci U¢inky. Klinicka hodnoceni v€. vyvoje trvaji i vice nez 10 let
do registrace Ié¢iva a naklady na vyzkum jednoho nového IéCiva a jeho zavedeni do praxe
se odhaduji dnes kolem 30 mld. K&. Pouze mala ¢ast vyvijenych preparat0 se nakonec objevi
v praxi a spini pozadavky, které jsou na néj kladeny - farmakologick4 aktivita a G&innost,
nizkd toxicita ad. Registraci |é€iva proces nekonéi a probiha dlouhodobé sledovani pfipadnych
nezadoucich U¢inkud (faze IV zkouSeni).

Pozice sestry v klinickych studiich ma sva specifika a jeji kompetence jsou pfesné definovany.
V8eobecna sestra svymi kompetencemi v rdmci své napiné prace pUsobi v roli koordinatorky
(study co-ordinator), manazerky (data manager) ¢i studijni sestry (study nurse). Tyto role se
mohou, ale nemusi prolinat a praxe ukazuje, Ze pfistup pracovist v rdmci CR se v tomto lisi.
Pacient je sledovan v rdmci studie pfesné definovanym systémem kontrol v rdmci protokolu
studie —at' uz etnosti pfevazné ambulantnich kontrol, tak specifickymi odbéry, zobrazovacimi
vySetfenimi, sledovanim v pribéhu aplikace studijniho Ié¢iva. To s sebou pFindsi vétsi
¢asovou naroc¢nost, nar0st diagnosticko-laboratornich vysetfeni. V tomto procesu je zcela
zasadni role studijni sestry. Pfipadné nezadouci U¢inky jsou neprodlené hldSeny zadavateli
studie a dale dal$im autoritdm, jenz dohlizi na spravnou klinickou praxi v prdbéhu hodnoceni
(SUKL, Eticka komise, oddéleni farmakovigilance zadavatele, smluvni vyzkumna organizace
(CRO), Iékova agentura (EMA, FDA).

Prezentace ukazuje nahled na klinicka zkouseni z pozice studijniho koordinatora, nakladovost
zkouseni, zapojeni do zdravotnického tymu v rdmci studie, zkuSenosti z denni praxe a néktera
Uskali, jenz v sobé testovani novych lé€iv nese. Klinické studie jsou dnes standardni soucasti
néplIni hematoonkologickych pracovist’ a pfinasi pacientdm moznost se dostat k moderni
|é¢bé nadéjnym lékem pred jeho zavedenim do praxe. Zdravotnickym zafizenim bezpochyby
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umoznuji se zapojit do mezinarodnich projektd a vyzkumU, ziskat prednostné zku$enosti
s novymi léky a v neposledni fadé ze studii profituji i ekonomicky (Uhrada modernf 1é¢by vE.
vySetfeni zadavatelem).

S07

BEZPECNA PECE O DLOUHODOBE CENTRALNI ZILNi KATETRY U DETi

PO TRANSPLANTACI KRVETVORNYCH BUNEK V DOMACIM PROSTREDI
Nagyova B., Cepelakova V., Keslova P.

Klinika détské hematologie a onkologie FN Motol a 2. lIékarska fakulta UK v Praze
Centralni Zilni vstup je typ venézniho pfistupu zavedenim katétru do velké Zily.
Centralni Zilni katétr (cZk) se zavadi z rGznych terapeutickych ddvodd na nasi klinice
prevazné z divodu chemoterapie, parenterdlni vyzivy, objemové terapie, eliminacnich
metod, monitorovani centralniho Zilniho tlaku, substituéni terapie.

Na nasi klinice maji dlouhodoby czk vSichni pacienti v intenzivni 1é¢bé. Pouzivame
tunelizované katétry s manzetou (typ Hickmann, Broviac), Implantofix (port-a-cath),
periferné zavedeny czk (PICC).

Rodice vSech pacientd po transplantaci krvetvornych bunék (Tx) jsou zauceni v oSetfovani
a sterilnim prevazu vstupu czk a s tim spojenych moznych komplikaci. VSe v souladu
s Metodickym pokynem ndméstka pro oSetfovatelskou péci €. IIMP-NOP 27/2005-7 FNM
a vnitfnim pfedpisem nasi kliniky.

Cast pacienty potfebuje czk po dobu nékolika mésich az nékolika let. DOvodem jsou
potransplantaéni komplikace. K zau¢eni rodinného pfislusnika v proplachu czk pfistupujeme
po peclivé Uvaze oSettujiciho Iékafe, domluvé s rodiCi eventuelné zvazeni jinych moznosti
(proplach v misté bydlisté zdravotnickym zafizenim).

Pfi zauCovani klademe zasadni diraz na hygienu rukou, sterilni pfipravu pomUcek
a antisepticky postup pfi vykonu. Rodi€e jsou pouceni o moznych kratkodobych
i dlouhodobych komplikacich pfi a po proplachu katétru — porucha integrity linky czk,
vzduchova embolie, sepse atp. Zacvik probiha pfi pravidelnych ambulantnich kontrolach
a to tak dlouho, aZ si zdravotnicky persondl a zauCovany rodi¢ jsou jisti v bezpecném
zaskoleni a praktickém zvladnuti danych postup0. Na zavér procesu zaskoleni sestra
a zaucovany rodi¢ podepisi formuldr ,Informacéni a edukaéni zaznam“. K prevazim
i proplachdm czk dostavaji rodi¢e z naSeho pracovisté potfebny materidl, abychom zajistili
zachovani spravného bezpecného postupu.

Nase mnohaleté zkuSenosti ndm ukazaly, ze spravné zaskoleny a edukovany rodi¢ zvladne

bezpe€nou antiseptickou péci o czk v doméacim prostfedi a neni zvySenym rizikem pro
naseho pacienta - vlastni dité.
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NASE ZKUSENOSTI S PICC U PACIENTU PODSTUPUJICICH TRANSPLANTACI
KRVETVORNYCH BUNEK

Marxova M., Kabatova Maxova K., Karas M., kolektiv sester Alogenni JIP FN Plzen
Hematologicko-onkologické oddéleni, Alogenni JIP, Fakultni nemocnice Plzeri

Zajisténi spolehlivého Zilniho pfistupu centrainiho fecisté patfi k zadkladnim neodkladnym
vykonOm u pacientd podstupujicich transplantaci krvetvornych bunék. Dlouhodobé nase
oddéleni vyuzivalo k zajisténi kvalitniho pfistupu obvykle viceluminalni centralni zilni katétr
(CZK) zavedeny cestou podkli¢kové Zily. Na zakladé novych poznatk( prichazejicich hlavné
ze zahrani¢i jsme se v rdmci samotné transplantace pokusili u ¢asti pacientd vyuzivat
v obdobi transplantace periferni implantovany centralniho Zilni katétr (PICC), ktery zajiStuje
stfednédoby pfistup do centralniho Zilniho FeciSté s moznosti jeho vyuziti jak v 1é€bé pacienta
pred transplantaci, tak i v ndsledné potransplantacni ambulantni dispenzarizaci. Tento katétr
muUZze byt zaveden az jeden rok a lze jej vyuzit k intravenézni aplikaci 1ék0 a transfuzni
pfipravkd a soucasné i k pravidelnym odbérOm krve. Indikace k zavedeni PICC je aplikace
dlouhodobé chemoterapie, opakované podavani krevnich pripravkd a derivatd, dlouhodoba
aplikace parenterdini vyzivy, antibiotickd a intravenézni terapie, aplikace analgetik a jiné
medikace pfi sou¢asném neuspokojivém stavu periferniho Zilniho Fecisté u pacientU.
VSechny vySe uvedend kritéria pacienti planovani k transplantaci krvetvornych bunék splruji.
K ovéfeni moznosti vyuziti PICC u pacientd podstupuijicich alogenni transplantaci krvetvornych
bunék na nasem pracovisti jsme se rozhodli prospektivné monitorovat vyhody ¢i naopak
limitace tohoto pfistupu a souCasné jsme se snazili tato zjiSténi srovnat s pacienty, ktefi méli
zaveden klasicky CZK. V tomto sdéleni chceme prezentovat nase prvni vysledky.

Ve studii je zatim zafazeno 22 pacientd, ktefi podstoupili transplantaci krvetvornych bunék,
z toho 12 pacientt s CZK a 10 pacient se zavedenym PICC. V rdmci nasi monitorace byl
sledovan vyskyt infekci, délka antibiotické terapie, lokalni komplikace v misté zavedeného
katétru, Cetnost prevazU, prichodnost katétru, délka aplikace transfuznich pripravkd, kvalita
odbérd a krevnich vzorkd k vySetfeni a moznost vyuziti katétru z hlediska dlouhodobé
hospitalizace a nasledné ambulantni péce.

Lze konstatovat, Zze naSe predbézné vysledky ukazuji na srovnatelné mnoZzstvi infekénich
komplikaci v€etné pozitivnich hemokultivaci v obou sledovanych skupinach, coz zahrnuje
i nutnost a délku intravenézni antibiotické Iécby. Podobné nutnost odstranéni zavedeného
katétru byla v obou skupinach srovnatelna. V rdmci skupiny pacientd se zavedenym PICC
jsme zaznamenali niz§i mnozstvi lokalnich komplikaci v misté zavedeni katétru véetné nizsi
nutnosti jeho prfevazu. Naopak ve skupiné se zavedenym PICC jsme Castéji zaznamenali
obtize s prichodnosti nékteré z linek katétru, kterou jsme nicméné Uspésné vyresili
trombolyzou. Podobné jsme ve skupiné se zavedenym PICC zaznamenali u ¢asti pacientd
prodlouzeni doby aplikace transfuznich pfipravkd. S medidnem 6 mésicd (2-9 mésicd) jsme
mohli PICC katétr nadéle vyuzivat u pacientd v dal$i ambulantni dispenzarizaci a [é¢bé.
Detailni vysledky budou soucasti nasi prezentace.
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Na nasem zatim malém souboru pacientd se zavedenym PICC v obdobi alogennitransplantace
Ize konstatovat, Zze PICC lIze vyuzit v pécli o transplantované pacienty vcetné nasledné
ambulantni pé&e. Ve srovnani s klasickym CZK ma vyuziti PICC né&které vyhody a na druhé
strané i své limitace.

K jejich bliz§imu hodnoceni vSak bude mozno pfistoupit aZz po zarazeni dalSich pacient0
do nasi studie.

SPECIFIKA PSYCHICKE ZATEZE SESTER NA HEMATOONKOLOGII

Konarik M.

Klinika hematoonkologie, FN Ostrava

Psychicka zatéZ patfi u pomahajicich profesi k jednomu z nejvyznamnéjsich faktord, ktery

mUZe velmi negativné ovlivnit psychickou pohodu i zdravi pracovnikd. Nejvyraznéji pdsobi
na sestry pracujici s onkologicky nemocnymi pacienty, tedy pacienty, jejichz onemocnéni
mUZe skondit (a Casto kon¢i) smrti. Hematoonkologicky pacient je specificky tim, ze se
na oddéleni vraci i nékolikrat mésiéné, a to i fadu let. Logicky pak vznika chté nechté urcity
druh “trvalého vztahu” mezi pacientem a sestrou.

Problematiku je nutno chéapat z dvojiho Uhlu. Na jedné strané je pacient a jeho specifika
(nové diagnostikovana choroba, chronicky [éeny, termindlni, v remisi, s relapsem atp.), &i
prozivani jednotlivych fazi pfijimani nemoci. Pacient ma rovnéz svou osobnost a potfeby,
které se béhem nemoci dramaticky méni. Na druhé strané je pecujici sestra a jeji psychicka,
emocni a socialni vyspélost a jeji osobnost.

Kazd4 socidlni interakce s sebou pfindsi reakci. Ta m0ze byt pozitivni, neutralni, ale i velmi
negativni. Dochazi k navazani milych, aZ pratelskych vztahy, ale objevuji se i situace konfliktni
a vyhrocené, na které je nutno adekvatné reagovat a fesit je. Je nezbytné, aby sestry znaly
specifické potfeby a typologii hematoonkologickych pacientd, dovedly reagovat a spravné
je naplfovat. Zaroven je nutnosti znat potfeby a specifika psychické zatéze sester, aby bylo
mozné vEas odhalit pocinajici psychické problémy a nejlépe jim predejit Uplné. PFispévek si
klade za cil vymezit psychologickou typologii hematoonkologickych pacientd a jejich
specifické potfeby, a na pfikladech z praxe ilustrovat mozné nastalé situace, moznosti jejich
zvladani a feSeni vzniklych problém0. Nedilnou slozkou této problematiky je podpora a péce
o pecujici persondl, tedy sestry, ale i oSetfovatelky a sanitare.
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Legenda k planku vystavni plochy
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Janssen-Cilag s.r.o.

Novartis s.r.o.

Gilead Sciences s.r.o.

Bristol-Myers Squibb spol. s r.o.

Celgene s.r.o. (A Bristol-Myers Squibb Company)
Pfizer PFE, spol. s r.o.

AbbVie s.r.o.

AOP Orphan Pharmaceuticals AG - organizac¢ni slozka
Amgen s.r.o.

ROCHE s.r.o.

Angelini Pharma Ceska republika s.r.o.

Sandoz s.r.o.

Takeda Pharmaceuticals Czech Republic s.r.o.
PharmaSwiss Ceska republika s.r.o.

Octapharma CZ s.r.o.

Sysmex CZ s.r.o.

Abott Laboratories, s.r.o.

Aspen Pharma Ireland Limited, organiza¢ni slozka
Axon Lab spol. s r.o.

BIOMEDICA CS, s.r.0.

Gedeon Richter CR, s.r.o.

Grifols s.r.o.

sanofi-aventis, s.r.o.

medac GmbH - organizacni slozka

Swedish Orphan Biovitrum s.r.o.

CSL Behring s.r.o.

APTUM, a.s.

Swixx Biopharma s.r.o. / Alexion Pharmaceuticals, Inc.
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