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Vazené kolegyné, vazeni kolegové, pratelé,

mate v rukou vyrocni zpravu za obtizny rok 2020. Tento rok s
COVID-19 pfinesl mnohé tézkosti celému svétu; samoziejmé
i ndm. Navzdory vsem komplikacim ale byla poskytnuta
narotna hematologickd [écba, vcetné transplantacniho
programu, vsem potfebnym nemocnym.

Pres komplikace, které rok s coronavirem pfinesl, se nam
dafi finalizovat novostavbu pavilonu D, ktery roziiti UHKT
o nové provozy (véetné nové vlastni Iékarny); navic bude
vybudovano i dlstojné zazemi pro zaméstnance. Stejné tak
finiSuje rekonstrukce ¢asti pavilonu A, kde bude odbérové
transfuzni centrum. Stdvajici i nové védecké skupiny nalezly
krdsné nové prostiedi v pavilonu G v Katefinské ulici;
program imunoterapie se stale posunuje k vyrobé bunécné
terapie, ktera bude v ramci klinickych studii podavana nasim
nemocnym.

| pres finan¢ni naroky jak na stavebni rozvoj, tak na krizovy
,covid management”, jsme i minuly rok skoncili s pozitivnim
hospodarskym vysledkem. Obhdjené ceské i mezinarodni
akreditace svédci o stale udrzitelném standardu kvality nasi
prace.

Za to patfi pracovnikiim UHKT velky dik.

Petr Cetkovsky
Feditel UHKT

Dear Colleagues and Friends,

You have an annual report on the difficult year 2020 in your
hands. This year with COVID-19 caused many difficulties
all over the world; of course, we were no exception.
However, despite all complications, intensive hematological
treatment, including our Transplant Program, was provided
to all patients in need.

Regardless of complications that the coronavirus year
entailed, we have been finishing the construction of the
new building of the Pavilion D which will give IHBT new
premises (including our new pharmacy); moreover, decent
utility rooms will be built for our employees. Similarly, the
reconstruction of a section of the Pavilion A, the future site
of the Collection Center for Transfusion, has been finalizing.
Both the existing and new research groups have found a fine
new environment in the Pavilion G on Katefinska street; the
immunotherapy program is ever closer to the manufacture
of cell therapies to be administered to our patients in the
framework of clinical studies.

In spite of financial demands of both financial demands of
construction works and the “Covid crisis management”, we
concluded the year 2020 with a positive economic result. The
defended accreditations prove a continuously sustainable
standard of quality of our work.

The IHBT staff members deserve big thanks for that.

Petr Cetkovsky
Director of IHBT
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»,Ustav hematologie a krevni transfuze
je rozvijejicim se centrem prvotridni
mediciny a Spickového vyzkumu, a také
pratelskou a bezpecnou organizaci pro

pacienty i personal.”

“The Institute of Hematology and Blood
Transfusion is an expanding centre
offering state-of-the art medicine and
top-notch research, as well as a friendly

and safe organization for both patients
and personnel.”

\ " 4
»Nasim poslanim — smyslem existence
UHKT — je pecovat, lé¢it, vzdélavat a
badat.”
“Our mission — the meaning
of existence of the IHBT — is to care,
treat, educate and research.”
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LGzkové oddéleni

Transplantacni jednotka

Jednotka intenzivni hematologické péce
Ambulance

Denni staciondr

Centrum pro trombdzu a hemostazu
Centrum pro vzacné poruchy krvetvorby
Centrum podpurné a paliativni péce
Oddéleni imunoterapie

Oddéleni vyzkumu genové imunoterapie
Oddéleni vyzkumu moderni imunoterapie

Inpatient Department

Transplant Unit

Hematological Intensive Care Unit

Outpatient Department

Day Hospital

Centre for Thrombosis and Hemostasis
Center for Rare Hematopoietic Diseases
Supportive Team

Department of Immunotherapy

Department of Gene Immunotherapy Research
Department of Modern Immunotherapy Research

Oddéleni klinické farmacie

Oddéleni klinickych studii

Oddéleni akademickych klinickych studii
Laboratof hemokultivaci

Laborator pro poruchy hemostazy
Laborator pritokové cytometrie
Laboratof anemii
Morfologicko-cytochemicka laborator
Laborator PCR diagnostiky leukémii
Sekretariat a dokumentacni stredisko

Department of Clinical Pharmacy
Department of Clinical Studies

Department of Academic Clinical Studies
Laboratory of Blood Cultures

Laboratory for Disorders in Hemostasis
Laboratory of Flow Cytometry

Laboratory of Diagnostics of Anemias
Laboratory of Morphology and Cytochemistry
Laboratory of PCR Diagnostics of Leukemias
Secretariat and Documentation Centre
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MUDr. Hana Klamova, CSc.
Hana.Klamova@uhkt.cz, +420 221 977 277
MUDr. Jiti Schwarz, CSc.
Jiri.Schwarz@uhkt.cz, +420 221 977 277

Ambulantné vysetfenych pacientd bylo , COZ je
dosud nejvice vySetfenych pacientll za rok, probéhlo

osetfeni v dennim stacionafri, hospitalizaci,
alogennich transplantaci, z toho 43 od pfibuznych ddrcl
(13 shodnych pribuznych a 30 haploidentickych darcd) a 39
od nepfibuznych ddarcl. Provedeno téZ 11 terapii geneticky
modifikovanymi autolognimi T-lymfocyty.

Nové diagnostikovanych pacientd s akutni myeloidni
leukemii bylo 77, s akutni lymfoblastovou leukemii,
s chronickou myeloidni leukemii a s Ph negativnimi
myeloproliferativnimi chorobami. Nové diagnostikovano
bylo také nemocnych s MDS, s PNH, celkem bylo
sledovano nemocnych, s vzdcnou vrozenou poruchou
tvorby hemoglobinu dalSich nemocnych. Zachyceno
bylo novych pripadl alfa talasémie a pripadll beta
talasémie. Péce o vice nez nemocnych s vrozenymi
a ziskanymi poruchami hemostdzy. Vice nez
vysetfenych vzorkd krevniho obrazu, vySetfenych
natérl kostni dfené, provedeno témér cytochemickych
metod. 128 982 vykonl v laboratofi pritokové cytometrie.
vysetfenych vzork( z periferni krve nebo kostni dfené
v laboratofi PCR diagnostiky leukemii. vysSetteni
skriningovych koagulaci a specialnich vysetteni
v laboratofi pro poruchy hemostazy.

Klinicky uUsek diagnostikuje a |é¢i nemocné s nadorovymi
a nenadorovymi chorobami krvetvorby, nejcCastéji to jsou
akutni a chronické leukemie, myelodysplasticky syndrom,
myeloproliferativni onemocnéni a vrozené nebo ziskané
poruchy krevni srazlivosti. V ramci transplantac¢niho
programu, ktery se datuje od roku 1986, indikujeme a
také provadi alogenni transplantace krvetvornych bunék.
Transplantacni program byl v tomto roce rozsifen o zcela
novou technologii 1é¢by nddorovych onemocnéni: terapii
geneticky modifikovanymi autolognimi T-lymfocyty. Na
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MUDr. Hana Klamova, CSc.
Hana.Klamova@uhkt.cz, +420 221 977 277
MUDr. Jifi Schwarz, CSc.
Jiri.Schwarz@uhkt.cz, +420 221 977 277

patients examined on a day-case basis — the
largest number of patients examined per year so far,
examinations at the Day Hospital, hospitalizations,
allogeneic transplants, 43 of which from related donors
(13 from haploidentical blood-related donors and 30 from
haploidentical donors) and 39 from unrelated donors. Also,
11 therapies were performed with genetically modified
autologous T-lymphocytes.

newly diagnosed patients with acute myeloid leukemia,
with acute lymphoblastic leukemia, 35 with chronic myeloid
leukemia and with Ph- myeloproliferative diseases.
Newly diagnosed were patients suffering from MDS,
patients suffering from PNH, a total of patients were
monitored. Other 18 patients with rare congenital disorder
of hemoglobin formation were monitored too. 19 new cases
were detected of alpha thalassemia and new cases of
beta thalassemia. Care was provided to over patients
with congenital and acquired hemostatic disorders. Over
blood count samples were examined, smears of
bone marrow were tested, and cytochemical methods were
used in almost cases. The Laboratory of Flow Cytometry
provided services. samples of peripheral
blood or bone marrow were examined by the Laboratory of
PCR Diagnostics of Leukemias. screening coagulation
examinations and special examinations were made
by the Laboratory for Disorders in Hemostasis.

Our Clinical Division provides diagnostics and treatment of
patients with neoplastic and non-neoplastic hematopoietic
diseases, most frequently with acute and chronic leukemias,
myelodysplastic syndrome, myeloproliferative diseases
and congenital or acquired coagulation disorders. In
the framework of our Transplant Program, which dates
back to 1986, we indicate and also perform allogeneic
transplantation of hematopoietic cells. Our Transplant



jednotce intenzivni hematologické péce jsou IéCeni pacienti
v mimorddné tézkém celkovém stavu, se zavainymi
Zivot ohrozujicimi komplikacemi. Nové poznatky védy a
jejich moznosti pronikani do klinické praxe vedly v tomto
roce k rozsiteni KU o dal¥i tfi (nova) oddéleni. Nové bylo
koncipovano také Oddéleni centralniho pfijmu a zpracovani
vzorkd pro biobanking.

Navzdory prakticky celorocné probihajici pandemii
onemocnéni covid-19 a s ni souvisejicim problémim
byla naSim cilem bezpecnd a individudlni komplexni
péle o nase nemocné, zajistovand spolupraci zkuSenych
|ékard, zdravotnich sester, oSetfovatell, sanitafd a dalsich
specialistl, kterymi jsou fyzioterapeut, nutri¢ni terapeutka,
klinicky  farmaceut, psycholog a zdravotné-socialni
pracovnice. Jen diky tomuto konceptu Ize IéCit pacienty s tak
zdvaznymi hematologickymi onemocnénimi v  nejsirSim
mozném spektru.

Diagnostické a lé¢ebné postupy provadéné v UHKT splfuji
nejmodernéjsi a soucasné nejprisnéjsi svétové standardy.
Vice nez je UHKT drzitelem prestizni mezinarodni
akreditace Joint Commission International. Transplantacni
program je akreditovan dle Joint Accreditation Committee
International Society for Cellular Therapy Standards (JACKIE).

Klinicky usek se vyznamnym zplsobem podili také na
pregradudlni vyuce studentd v ramci Ustavu klinické a
experimentalni hematologie 1. lékarské fakulty UK Praha.
Podili se také na postgradudlnim vzdélavani lékard a
dalSich vysokoskolakli, a to poradanim predatestacnich
kurz a dlouhodobych odbornych stazi lékara i dalSich
vysokoskolakd.

Prakticky trvald je také aktivni spoluprdce UHKT s mnoha
vyznamnymi hematologickymi pracovisti a organizacemi
v Ceské republice i v Evrop&, kterymi jsou naptiklad
Ceskd leukemickd skupina pro Zivot, kterd funguje
v ramci Ceské hematologické spole¢nosti J. E. Purkyné.
Prikladem mezindrodni spoluprace je napi. Cclenstvi
v European LeukemiaNet (ELN), zajistujici spolutéast v fadé
celoevropskych i celosvétovych projektl jak 1éCebnych, tak
vyzkumnych.

Program was extended in 2020 with a brand-new technology
of treatment of neoplastic diseases: therapy with genetically
modified autologous T-lymphocytes. Our Hematological
Intensive Care Unit treats patients in especially grave overall
condition, having serious life-endangering complications.
New scientific findings and their potential to spread into
clinical practice led to the expansion of the Clinical Division
with three (new) departments. Moreover, the Department of
Central Admission and Processing of Samples for Biobanking
was redesigned.

Despite practically all year long progress of the COVID-19
pandemicand problems connected with it, our goal was a safe
and individual comprehensive care of our patients, provided
through the cooperation of experienced physicians, nurses,
hospital attendants, orderlies and other specialists, namely
our physiotherapist, nutrition therapist, clinical pharmacist,
psychologist and medical social worker. Only thanks to this
concept is it possible to treat patients suffering from serious
hematological diseases in the broadest possible spectrum.

Diagnostic and therapeutic methods used at IHBT meet
the state-of-the-art and, at the same time, strictest
world standards. IHBT holds the prestigious international
accreditation of the Joint Commission International for
over now. The Transplant Program is accredited
according to the Joint Accreditation Committee International
Society for Cellular Therapy Standards (JACIE).

The Clinical Division takes an important part in pregraduate
education of students in the framework of the Institute of
Clinical and Experimental Hematology of the 1st Medical
Faculty of Charles University in Prague. It is also involved in
postgraduate education of physicians and other university
graduates we organize pre-certification courses and long-
term fellowships.

IHBT cooperates practically continuously with many major
hematological centers and organizations both in the Czech
Republic and abroad, e. g. the Czech Leukemia Study Group
— for Life, operating in the framework of the Czech Society
of Hematology of J. E. Purkyné. An example of international
cooperation s, for instance, the membership in the European
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e Alogenni transplantace kmenovych bunék krvetvorby od
nepfibuznych i pribuznych darcl po klasické pripravé nebo
po pripravé s redukovanou intenzitou od HLA shodnych nebo
haploidentickych pokrevnich darcli i od darct nepfibuznych.
UHKT je kaidoroéné centrem s nejvy$dim pocétem téchto
vykon( v Ceské republice. Od zahdjeni tohoto programu
v roce 1986 bylo provedeno celkem 1 488 transplantaci.

e Lécba geneticky modifikovanymi autolognimi lymfocyty
s chimerickym antigennim receptorem (CAR-T cells) a vyvoj
vlastnich T bunék s chimerickymi antigennimi receptory.

e Intenzivni hematologickd péce véetné umélé plicni
ventilace a mimotélnich eliminacnich metod. Kromé
hematologl je tato vysoce specializovana péce zajistovana
také zkusenymi, erudovanymi konzilidti z dalSich
medicinskych obord.

e Diagnostika alécba pacientl s akutnimileukemiemipodle
aktudlnich mezinarodnich protokoll, zavadéni modernich
Iékll a novych medicinskych postupl a také realizace
akademickych klinickych hodnoceni, ve kterych je UHKT
samotnym zadavatelem nebo ndrodnim koordindtorem
v ramci CR.

® Program diagnostiky a Iécby pacientli s chronickou
myeloidni leukemii vCetné vysoce efektivni cilené Iécby
inhibitory tyrozinovych kinaz a napojeni na mezinarodni/
celoevropské projekty. V soucasné dobé v [écbé vice nez
400 nemocnych. Lécba Ph negativnich myeloproliferativnich
onemocnéni.

e Péle o nemocné v Centru pro vzicné choroby
krvetvorby: komplexni péle o nemocné se vzacnymi
vrozenymi i ziskanymi poruchami cervené krevni fady,
myelodysplastickym syndromem a paroxysmalni nocni
hemoglobinurii. Pracovisté je také Centrem excelence pro
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LeukemiaNet (ELN), securing our involvement in a series of
Europe-wide and worldwide both therapeutic and research
projects.

e Allogeneic hematopoietic stem cell transplantation from
both related and unrelated donors after standard preparation
or preparation with reduced intensity from HLA-identical or
haploidentical blood-related, as well as unrelated donors.
IHBT is the center that performs the highest annual number
of these procedures in the Czech Republic. Since 1986, when
this program was launched at IHBT, we performed a total of
1,488 transplants.

e Treatment with genetically modified autologous
lymphocytes with chimeric antigen receptor (CAR-T cells)
and the development of our own T cells with chimeric
antigen receptors.

e Intensive hematological care, including artificial lung
ventilation and extracorporeal elimination methods. Apart
from hematologists, this highly specialized care is also
provided by experienced, skilled consultants from other
medical fields.

e Diagnostics and treatment of patients suffering from
acute leukemias according to current international
protocols, introduction of modern pharmaceuticals and new
therapies, as well as the implementation of academic clinical
trials where IHBT is either the contractor or the national
coordinator within the CR.

® Program for diagnostics and treatment of patients
with chronic myeloid leukemia, including highly effective
targeted treatment with inhibitors of tyrosine kinases
and connection to international Europe-wide projects. At
present over 400 patients undergo treatment. Treatment of
Ph myeloproliferative diseases.

e Care of patients at the Center for Rare Hematopoietic
Diseases — comprehensive care of patients suffering from
both rare congenital and acquired red blood cell disorders,



diagnostiku a 1é¢bu MDS v rdmci MDS Foundation a ¢lenem
EuroBloodNet pfi EU.

o Diagnostika a Ié¢ba nemocnych s vrozenymi krvacivymi
stavy a zdvaznymi ziskanymi poruchami hemostdzy a také
vrozenymi a ziskanymi trombofilnimi stavy. Hematologické
zajisténi vSech typu chirurgickych a ortopedickych vykon(
v ramci CR.

e \/yvoj novych lécivych pfipravkl aktivni imunoterapie za
Ucelem zlepSeni Ié¢by hematoonkologickych onemocnéni
se zaméfenim na vyuZiti bunék s pfirozenou cytotoxickou
aktivitou proti burikdm nadorovym.

MUDr. Petr Soukup, MHA
Petr.Soukup@uhkt.cz, +420 221 977 312
MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 221 977 298

Na 21. postelich Lizkového oddéleni (LO) UHKT bylo béhem
roku 2020 hospitalizovdano 355 nemocnych. Pres dilci
omezeni zplsobend specifickymi reZimovymi opatfenimi
komplikuji organizaci hospitalizaci a snizuji prichodnost LO,
se jednd o témér stejny pocet jako v roce minulém.

Pocetné nejzastoupenéjsi skupinu pacientd v pé&i LO UHKT
tvofi — jako tradicné — nemocni s akutni myeloidni (AML) a
lymfoblastovou (ALL) leukemii. Pocet diagnostikovanych
a intenzivné lécenych pacientd s AML dosdhl v roce
2019 poctu 34. Mira dosazeni kompletni hematologické
remise po podani jednoho, respektive dvou cyklG indukéni
chemoterapie dosahovala . Asi vsech AML
diagnostikovanych v roce 2020 bylo indikovédno k provedeni
transplantace kostni dfené.

Pocet nemocnych ALL diagnostikovanych a intenzivné
|éCenych na LO dosahl v tomto roce poctu 17. Po indukénich

myelodysplastic syndrome and paroxysmal nocturnal
hemoglobinuria. Moreover, IHBT is a Center of Excellence for
Diagnostics and Treatment of MDS in the framework of the
MDS Foundation, and a member of the ERN-EuroBloodNet
collaborative platform.

e Diagnostics and treatment of patients with congenital
bleeding conditions and serious acquired disorders
in hemostasis, and also with congenital and acquired
thrombophilic conditions. Hematological backup of all types
of surgical and orthopedic interventions within the CR.

® Development of new medicinal products of active
immunotherapy with the aim of improving the treatment
of hemato—oncological diseases geared towards the use of
cells with natural cytotoxic activity against neoplastic cells.

MUDr. Petr Soukup, MHA
Petr.Soukup@uhkt.cz, +420 221 977 312
MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 221 977 298

In the course of 2020, 255 patients were hospitalized in
21 beds of the IHBT Inpatient Department. Despite partial
limitations caused by specific regimen measures owing to
an almost all-year-long Covid-19 pandemic complicating the
organization of hospitalizations and reducing the throughput
of the Inpatient Department, it represents almost the same
number as in the year before.

The largest group of patients treated at the IHBT Inpatient
Department traditionally consists of patients with acute
myeloid leukemia (AML) and lymphoblastic leukemia (ALL).
The number of diagnosed and intensively treated patients
suffering from AML totaled in 2020. The rate of full
hematological remission after one or two cycles of induction
chemotherapy reached of all patients with
diagnosed AML in 2020 were indicated for bone marrow
transplantation.

The number of patients with ALL, diagnosed and intensively
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cyklech mira dosazeni kompletni remise opakované
pfesahuje , k transplantaci bunék krvetvorby je
v daném roce indikovana pfiblizné tfetina nemocnych s ALL
diagnostikovanych v daném roce.

Pocet intenzivné |éfenych nemocnych s akutni
promyelocytarni (APL) leukemii v roce 2020 oproti minulému
roku mirné stoupl, Ié¢bu podstoupilo 8 nemocnych.

Diagnostika a terapie akutnich leukemii na UHKT probiha
v co moZnd nejvétsi mife podle poslednich mezindrodnich
protokolll vcéetné zarazeni modernich 1ék(i ke standardné
pouzivanym rezimim, vSe ve shaze maximalné
individualizovat terapeuticky pfistup dle potfeby konkrétniho
pacienta. Nadale pretrvava snaha zarazovat pacienty do
klinickych studii a hodnoceni, a to firemnich, ale stale Castéji
i akademickych, coZ je patrné hlavné u ALL, kde se dafi do
studif za€lenit az 60 % nemocnych s danou diagnézou.

Na LO jsou léceni také nemocni s jinymi zavaznymi
hematologickymi diagnézami a také s komplikacemi
souvisejicimi s podanou Ié¢bou ¢i provedenou transplantaci
bunék krvetvorby. Pfevainé se jednd o myelodysplastické
syndromy vyZadujici intenzivni |é¢bu, chronické myeloidni
leukemie v pokrocilé fazi nemoci, ostatni myeloproliferativni
onemocnéni (polycytemia vera, esencialni trombocytemie,
primarni myelofibrézy), chronické lymfoblastické leukemie,
vrozené a ziskané poruchy krevni srazlivosti, ITP, TTP, tézké
formy hemolytickych anémii, aplastické anémie. Nemalou
Cast hospitalizovanych pacientl tvofi nemocni s potfebou
terapie relapsu zakladniho onemocnéni, a to jak maligniho,
tak nemaligniho.

V roce 2020 se na LO nadale velmi Uspésné rozviji podpdrna
a paliativni péce, ktera je vedena ¢leny multidisciplinarniho
specializovaného tymu UHKT ve spolupraci s kmenovymi
pracovniky lGZkového oddéleni.
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treated at the Inpatient Department totaled 17. The rate
of remission after induction cycles repeatedly exceeds

; we indicate approximately one third of patients with
ALL, diagnosed in the given year, for hematopoietic cell
transplantation.

The number of patients intensively treated for acute
promyelocytic leukemia (APL) slightly increased in 2020
compared to 2019; treatment was provided to 8 patients.

Diagnostics and therapy of acute leukemias is performed at
IHBT to the largest possible extent according to the latest
international protocols, including the addition of modern
pharmaceuticals to standardly used regimens. All this is
guided by an effort to reach an individualized therapeutic
approach according to the needs of a specific patient. There
is a persistent effort to include patients in clinical studies and
trials, both corporate and academic, which is obvious mainly
in lymphoblastic leukemia where we succeed in including up
to 60% of patients having the given diagnosis.

At the IHBT Inpatient Department we also treat patients with
other serious diagnoses, as well as complications related
to the provided treatment or performed hematopoietic
cell transplantation. This applies mainly to myelodysplastic
syndromes requiring intensive care, chronic myeloid
leukemias at an advanced stage of the disease, other
myeloproliferative diseases (polycythemia vera, essential
thrombocythemia , primary myelofibrosis),, chronic
lymphoblastic leukemia, both congenital and acquired
coagulation disorders, ITP, TTP, serious forms of hemolytic
anemias, and aplastic anemias. A considerable part of
inpatients are patients requiring therapy of the basic disease
relapse, both malign and non-malign.

The year 2020 saw a very successful development of
supportive and palliative care at the Inpatient Department
performed by members of the IHBT specialized
multidisciplinary team in cooperation with the core staff
members of the Inpatient Department.



Transplantac¢ni jednotka a Jednotka intenzivni
péce

Vedouci: MUDr. Jan Vydra, Ph.D.

Jan.Vydra@uhkt.cz, +420 221 977 290

Zastupkyné vedouciho: MUDr. Veronika Valkova, CSc.
Veronika.Valkova@uhkt.cz, +420 221 977 301

Od roku 1986, kdy byl v UHKT zahdjen transplantaéni
program, je provedeno na Transplantacni jednotce
(TJ)) a Jednotce hematologické intenzivni péce (JIHEP)
kazdorocné nejvice alogennich transplantaci krvetvorby v
ramci Ceské republiky: celkem jiz 1430. V roce 2020 jsme
provedli celkem 82 téchto transplantaci a navic 11 terapii
geneticky modifikovanymi autolognimi T lymfocyty (CAR-T
bunky). CAR-T lymfocyty predstavuji zcela novou technologii
|éCby nadorovych onemocnéni.

Nejcastéjsi indikaci alogenni transplantace krvetvorby
byla akutni myeloidni leukemie, dale akutni lymfoblastova
leukemie, myelodysplastické syndromy a dal$i onemocnéni.

80-

60-

Transplant Unit and Hematological Intensive

Care Unit

Head: MUDr. Jan Vydra, Ph.D.
Jan\Vydra@uhkt.cz; +420 221 977 290
Deputy Head: MUDr. Veronika Valkova, CSc.
Veronika.Valkova@uhkt.cz, +420 221 977 301

Since 1986, when the Transplant Program was launched
at IHBT, the Transplant Unit (Czech abbreviation TJ) and
the Hematological Intensive Care Unit (Czech abbreviation
JIHEP) perform the largest annual number of allogeneic
hematopoietic stem cell transplants within the Czech
Republic — totaling as many as 1,430. In 2020 we performed
a total of 82 transplants of this type, plus 11 genetically
modified therapies with autologous T lymphocytes (CAR-T
cells). CAR-T lymphocytes represent a completely new
technique of the treatment of neoplastic diseases.

The most frequent indication for allogeneic hematopoietic
stem cell transplants was acute myeloid leukemia, followed
by acute lymphoblastic leukemia, myelodysplastic syndromes
and other diseases.

Obrazek1Pocetalogennichtransplantaci
krvetvorby a typ darce — HLA shodny
sourozence (MSD), Haploidenticky
pfibuzny (Haplo), Nepfibuzny zcela
shodny (MUD), Neptibuzny castecné

Typdéaree  chodny (MMUD)
% Haplo
'840 mmMup  Fig. 1 Number of allogeneic
o MSD hematopoietic stem cell transplants and

o
o

1990 2000 2010

. _.lIlIIIIIIIIIIIlI||||||||||“||“‘

MUD the donor type — HLA matched sibling
donor (MSD), Haploidentical relative
(Haplo), Matched unrelated donor
(MUD), Mismatched unrelated donor
(MMUD)

/labels in the chart, from left to right:
2020 Number, Type of donor/
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Obrazek 2 Onemocnéni, pro které byla
provedena alogenni transplantace
krvetvorby

Fig. 2 Diseases where allogeneic
hematopoietic stem cell transplantation
was performed

/labels in the chart, top to
bottom: Acute myeloid leukemia,
Myelodysplastic syndrome, ALL and
LBL, Myeloproliferative disease and
MDS/MPS, Chronic myeloid leukemia,
Neoplasms in mature T- and NK cells,
Other diseases, Hodgkin lymphoma,
B-non-Hodgkin  lymphoma,  Acute
promyelocytic leukemia; dole uprostred:
Number/

Obrazek 3 Celkové preziti pacientd od
transplantace podle obdobi, ve kterém
byla transplantace provedena

Fig. 3 Total survival rate of patients since
transplantation as for the stage when
transplantation was performed

/text under chart: Years since
transplantation/



Sance na dlouhodobé preiti a vyléceni pacientll po
transplantaci se postupné zlepSuje diky pokrokdm
v podpurné [écbé, |écbé potransplantacnich relapst a [écbé
reakce Stépu proti hostiteli.

Pro dalsi vazné diagndzy a mimoradné tézké stavy slouzi
Jednotka intenzivni hematologické péce. Zde je mozinost
napojeni pacientl na umélou plicni ventilaci, kterd byla v
roce 2020 provedena u 8 pacient(, neinvazivni ventilace byla
aplikovana u 2 pacient(, hi-flow 02 terapie u 3 pacientQ.
Kontinualni hemodialyzou byli [éCeni 2 pacienti. Celkem bylo
v tomto roce na Jednotce intenzivni hematologické péce a
Transplantacni jednotce pfijato k 1écbé 224 pacientl vcéetné
82 transplantacnich pobyta.

Katefina Waldmannova
Katerina.Waldmannova@uhkt.cz, +420 221 977 486

V roce 2020 doslo k Upravé organizace v transplantacnim
programu a tim k rozdéleni oddéleni na Dokumentacni
centrum a Centrum pro koordinaci transplantaci, které bylo
pfipojeno k Transplantacni jednotce. V oddéleni je nyni
jeden transplantacni koordindtor a dvé datamanazerky.
Hlavnim Ukolem pracovisté je koordinovat program
alogennich transplantaci kmenovych bunék krvetvorby.
Znamena to Uzkou spoluprdaci s registry dobrovolnych darcl
(a to jak s ¢eskymi, tak i se zahranicnimi), dale spolupraci
s klinickymi pracovisti, aferetickym odd. a laboratoremi.
Centrum zajistuje a shromazduje veskeré podklady pro
spravny vybér vhodného darce, komunikuje se zdravotnimi
pojistovnami, koordinuje zajisténi termind souvisejicich s
odbérem a transportem Stépu. V roce 2020 bylo pfipraveno
a uskutecnéno 82 transplantaci, pfibuzenskych 43 (z toho
haplo 30) a nepfibuzenskych 39.

V oddéleni datamanazerky sleduji a zpracovavaji udaje o
pacientech, ktefi podstoupili transplantaci kmenovych bunék
krvetvorby. Vypracovavaji hlaseni pro registry (CIBMTR,
EBMT a CSCR).

The chance for a long-term survival and recovery of patients
after transplantation has been increasing thanks to advances
in supportive care, the treatment of post-transplant relapses
and the treatment of graft versus host disease.

Patientswith otherseriousdiagnosesandexceptionallysevere
conditions are attended by the Hematological Intensive Care
Unit. Here we have the possibility of connecting patients to
artificial lung ventilation, which we used for 8 patients in
2020; non-invasive ventilation was used for 2 and hi-flow 02
therapy for 3 patients. Continuous hemodialysis was used
for the treatment of 2 patients. In 2020 we admitted a total
of 224 patients at the Hematological Intensive Care Unit and
the Transplant Unit, including 82 for transplantation stays.

Katefina Waldmannova
Katerina.Waldmannova@uhkt.cz, +420 221 977 486

The year 2020 saw an adjustment in the transplant program
organization, whereby the center was divided into the
Documentation Center and the Center for Transplant
Coordination that was attached to the Transplant Unit. Now,
the center is staffed with 1 transplant coordinator and 2
data managers. The main task of the center is to coordinate
the program of allogeneic transplants of hematopoietic
stem cells. This entails a close cooperation with registries
of voluntary donors (both Czech and foreign ones), as well
as with clinical centers, the Apheresis Department and
laboratories. We provide and collect all documents for a
correct selection of suitable donors, communicate with
health insurance companies and coordinate the fixing of
dates related to the graft collection and transport. In 2020
we prepared and performed 82 transplants, namely 43 from
related donors (of which 30 haplo) and 39 from unrelated
donors.

Our data managers monitor and process data of patients
who underwent transplantation of hematopoietic stem
cells. They prepare reports for registries (CIBMTR, EBMT and
CSCR).
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MUDr. Jacqueline Soukupovéa Maaloufova
Jacqueline.Maaloufova@uhkt.cz, +420 221 977 301
MUDr. Marie Lauermannova
Marie.Lauermannova@uhkt.cz, +420 221 977 312

je pro vétsinu pacientd mistem prvniho
kontaktu. Jsou zde vSak sledovani a |éceni i nemocni, ktefi
jiz prosli l6zkovymi ¢astmi UHKT. Mnoho pacientd je léceno
i v ambulantnim reZimu. Prace probihad celkem v jedenacti
ordinacich. Pocet oSetfeni byl i pres obdobi pandemie
covid-19 stdle vysoky (24 134), provadi se superkonzilidrni
vySettfeni pacientl z jinych pracovist a k dispozici jsou

také specializované ambulance. V jsou
podavany predevsim krevni pfipravky, krevni derivaty,
chemoterapii i biologickou Ié¢bu. V Dennim stacionafi

bylo v roce 2020 provedeno 8 337 oSetfeni, coZ je vice
nez v lofiském roce, a bylo podano 3 515 terapeutickych
jednotek erytrocytovych koncentrat(, 1 401 terapeutickych
jednotek destickovych pripravk(l a 231 jednotek cerstvé
zmrazené plazmy. V dobé pandemie covid-19 existovala
jasna strategie vstupu do nasSeho zafizeni. Vybérové byly
osetreni pacienti s lehkym pribéhem infekce vyZadujici
specialni hematologickou péci, a to v odpolednich hodinach
v uzavieném boxu pfi dodrzovani vsech hygienickych
predpisQ.

Ambulantné bylo v roce 2020 provedeno 1 057 sternalnich
punkci a 159 trepanobiopsii. Oddéleni se vénuje
diagnosticky celému spektru hematologickych diagndz,
zvlasté se zaméruje na diagnostiku a Iécbu akutnich leukemii
a dalSich onemocnéni myeloidni fady s vyhledem provedeni
alogenni transplantace kostni diené. K dispozici jsou zde
specializované ambulance, napfiklad ambulance pro péci
o dospélé pacienty s vrozenymi deficity koagulacnich
faktorl, ambulance, kde jsou dispenzarizovani a léceni
pacienti se vzacnymi onemocnénimi Cervené krevni fady,
ambulance pecujici o pacienty transplantované, ambulance
se zaméfenim na akutni myeloidni leukemii a chronickou
myeloidni leukemii (CML).

V roce 2020 se stale rozviji pée o pacienty nevylécitelné
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MUDr. Jacqueline Soukupovéa Maaloufova
Jacqueline.Maaloufova@uhkt.cz, +420 221 977 301
MUDr. Marie Lauermannova
Marie.Lauermannova@uhkt.cz, +420 221 977 312

The is the first contact point for
most patients. However, we also monitor and treat patients
who have already passed through inpatient parts of IHBT. We
treat many patients in the outpatient regimen too. We work
in a total of 11 consulting rooms. Despite the period of the
Covid-19 pandemic, the number of examinations continued
to be high (24,134); since we perform superconsultation
examinations of patients from other establishments, our
outpatient centers are specialized. In the we
primarily administer blood products, blood derivatives,
chemotherapy and biological treatment. In 2020 our Day
Hospital performed 8,337 treatments which is more than
the year before, and administered 3,515 therapeutic units
of erythrocyte concentrates, 1,401 therapeutic units of
platelet products and 231 units of freshly frozen plasma. At
the time of the Covid-19 pandemic we have been pursuing a
clear strategy of access to our establishment. We attend to
selected patients with a mild course of the disease requiring
special hematological care, namely in afternoon hours in a
closed box, while complying with all hygienic regulations.

In 2020 we performed 1,057 sternal punctions and 159
trepanobiopsies on a day-case basis. We are engaged
in diagnostics of a whole spectrum of hematological
diagnoses, focusing especially on diagnostics and treatment
of acute leukemias and other diseases of myeloid lineage
with a prospect of performing allogeneic bone marrow
transplantation. In this area we have specialized outpatient
centers, e.g. the center for the care of adult patients with
congenital coagulation-factor deficiencies, the center
for continuing care and treatment of patients with rare
diseases of the red blood system, the center taking care
of transplanted patients, and the center focusing on acute
myeloid leukemia and chronic myeloid leukemia (CML).

The year 20120 saw the development of care of terminally



nemocné. Pacientlm je nabizena pomoc paliativniho tymu.

Nemocnym s myelodysplastickym syndromem (MDS)
je podavan lenalidomid, azacitidin, erytropoetin (i
chemoterapie nebo jsou zafazeni do transplantac¢niho
programu. Data tykajici se |é¢by MDS zaddvame do registru
Czech MDS Group a do evropského MDS registru. V ramci
studijnich protokolll je moZné pacientim nabidnout
[écbu novymi léky (biologickd terapie, nové inhibitory
tyrozinkinazy).

MUDr. Viera Pohlreichova
Viera.Pohlreichova@uhkt.cz, +420 221977 318
MUDr. Jan Louzil
Jan.Louzil@uhkt.cz, +420 221 977 427

je jednim ze tfi
center komplexni péce pro dospélé pacienty s vrozenymi
deficity koagulagnich faktort v Cesku. Jednd se zejména
o pacienty s hemofilii A a hemofilii B, vCetné pacientl s
inhibitorem. Dispenzarizované jsou prenasecky hemofilie
s fyziologickou i snizenou hladinou FVIII/FIX, nemocni s
von Willebrandovou chorobou a s dalSimi vzacnymi deficity
koagulacnich faktor(. Celkovy pocet pacientld s uvedenymi
diagndzami se v soucasné dobé blizi 600.

U vySe uvedenych diagndz je zajisténa profylaxe a jak 1écba
plazmatickymi a rekombinantnimi koncentraty faktord,
tak i nefaktorova létba hemofilie A. Centrum zajistuje
vstupni rehabilitac¢ni vysSetfeni, na které v pfipadé zdjmu
pacienta navazuje dlouhodoba rehabilitace pohybového
apardtu pacientd s tézkymi formami hemofilie, véetné
moznosti lazeriského pobytu. Pacienti maji v ramci centra
moznost konzultace klinického psychologa. Je poskytovano
téz hematologické zajisténi vSech typu stomatologickych,
chirurgickych vcetné kardioinvazivnich a samoziejmé
ortopedickych vykond pro pacienty z celé Ceské republiky.

U prenaseéek hemofilie A/B je zajisténa prenatalni
diagnostika. U vSech téhotnych je zajisténo komplexni

ill patients who were offered the assistance of a palliative
care team.

We treat patients suffering from myelodysplastic syndrome
(MDS) with lenalidomide, azacitidine, erythropoietin or
chemotherapy, or they are included in our Transplant
Program. We enter data related to the treatment of MDS
into the Czech MDS Group Registry and the European MDS
Registry. In the framework of study protocols we can offer
patients a treatment with new medicines (biological therapy,
new inhibitors of tyrosine kinase).

MUDr. Viera Pohlreichova
Viera.Pohlreichova@uhkt.cz, +420 221 977 318
MUDr. Jan Loufzil

Jan.Louzil@uhkt.cz, +420 221 977 427

is one
of three Comprehensive Care Centers for adult patients
with congenital coagulation factor deficiencies in the Czech
Republic. They are chiefly patients with hemophilia A and
hemophilia B, including patients with an inhibitor. On a long-
term basis we follow up carriers of hemophilia with both
physiological and reduced FVIII/FIX levels, patients with von
Willebrand disease and rare coagulation factor deficiencies.
The total number of patients with the above diagnoses is
currently close to 600.

For the above diagnoses we provide prophylaxis and
treatment with both plasmatic and recombinant
concentrates of coagulation factors, as well as non-factor
treatment of hemophilia A. The center provides the
admission rehabilitation examination which, in case of the
patients’ interest, is followed up by long-term rehabilitation
of the locomotor system of patients with serious forms of
hemophilia, including spa resort stays. In the framework of
the center, patients can consultaclinical psychologist. We also
provide hematological backup of all types of stomatological
and surgical services, including cardiac invasive services, and
naturally orthopedic services for patients from the entire
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sledovani pacientek v gravidité a peripartdini péci.

CTH je také vyznamnym centrem pro diagnostiku a Iécbu
zavaznych ziskanych poruch hemostazy, predevsim ziskanych
inhibitord koagulacnich faktord (zhruba 50 pacient)
¢i trombotické trombocytopenické purpury (aktudlné
v dispenzarizaci 44 pacientd).

Dale se vénuje diagnostice a péci o pacienty s vrozenymi a
ziskanymi trombofilnimi stavy.

V ramci vzdéldvaci Cinnosti centrum kaZdoro¢né porada
kongres zaméreny na diagnostiku a Iécbu vrozenych a
ziskanych krvacivych poruch, ktery se v roce 2020 vzhledem
k epidemiologickeé situaci konal online formou.

prof. MUDT. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 206

bylo vyhlaseno
ve Véstniku MZd v roce 2014 a reakreditovano v roce 2019.
Vénuje se komplexni péci zejména o nemocné s vzacnymi
vrozenymi a ziskanymi poruchami cervené krevni fady,
s myelodysplastickym syndromem (MDS) a s paroxysmalni
no¢ni hemoglobinurii (PNH). Soucasné je UHKT Centrem
excelence pro diagnostiku a l[écbu MDS v ramci MDS
Foundation a c¢lenem EuroBloodNet pfi Evropské unii.
Data tykajici se vzacnych chorob krvetvorby jsou zaddvana
do narodnich a mezindrodnich registrd. V roce 2020 bylo
v UHKT diagnostikovano 25 novych nemocnych s primarnim
MDS, z toho 15 s ¢asnymi formami choroby a 4 s pokrocilou
formou choroby s nadbytkem blastl, kromé toho byli
diagnostikovani 2 nemocni s chronickou myelomonocytarni
leukemii (CMML) a 4 nemocni s diagnézou RAEB-T, dnes
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Czech Republic.

We provide prenatal diagnostics to carriers of hemophilia
A/B. We are in charge of a comprehensive follow-up of all
pregnant women both in pregnancy and an perinatal care.

The CTH also is an important site for diagnostics and
treatment of serious acquired disorders in hemostasis,
chiefly acquired inhibitors of coagulation factors (some 50
patients) or thrombotic thrombocytopenic purpura (44
patients are currently followed up on a long-term basis).

Furthermore, we are engaged in diagnostics and care
of patients with congenital and acquired thrombophilic
conditions.

In the framework of education activity, the center organizes
annual congresses focused on diagnostics and treatment of
congenital and acquired bleeding disorders; in 2020, owing
to the epidemiological situation, the congress was held in
online form.

prof. MUDT. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 206

The was announced
in a Bulletin of the Ministry of Health of the Czech Republicin
2014 andreaccreditedin 2019. Itisengaged in comprehensive
care chiefly of patients with rare congenital and acquired
disorders of the red blood system, with myelodysplastic
syndrome (MDS) and paroxysmal night hemoglobinuria
(PNH). At the same time, IHBT is a Center of Excellence for
Diagnostics and treatment of MDS in the framework of the
MDS Foundation, and a member of the ERN-EuorBloodNet
Collaborative platform. Data related to the treatment of
MDS are input into national and international registries.
In 2020 we diagnosed 25 new patients suffering from
primary MDS, 15 of whom having early forms of the disease,
and 4 patients having an advanced form of the disease
with an excess of blasts. Apart from that, 2 patients were



fazenou mezi akutni myeloidni leukemie (AML). Nemocni
s ¢asnymi formami MDS jsou vétSinou Iéceni konzervativng,
nemocni s pokrocilou formou MDS byli 1é¢eni podanim
hypometylacnich latek (Vidaza v monoterapii ¢i v kombinaci
v ramci studii), 4 nemocni byli transplantovani. V UHKT je
sledovdno 45 nemocnych s diagnézou paroxysmalni nocni
hemoglobinurie (PNH), v roce 2020 byli diagnostikovani
2 novi nemocni s leh¢i formou PNH, 12 nemocnych se
zdvaznym prabéhem choroby je IéCeno dlouhodobym
poddvanim eculizumabu ¢i ravolizumabu.

Centrum pro vzdcné choroby krvetvorby v soucasné dobé
participuje na tfech studiich |é¢by PNH peroralnimiinhibitory
komplementu ¢i derivaty eculizumabu s prodlouzenym
ucinkem, na trech studiich 1é¢by novymi latkami u MDS a
na dvou studiich lé¢by autoimunni hemolytické anémie
fosfamatinibem.

anémii se vénuje diagnostice
vrozenych anémii a nékterych ziskanych poruch cervené
krevni fady. V roce 2020 bylo diagnostikovano 69 novych
nemocnych s heterozygotni formou beta thalasemie a
19 nemocnych s heterozygotni formou alfa thalasemie,
9 nemocnych s deficitem glukoso-6-fosfat dehydrogenazy,
7 nemocnych s heterozygotni formou srpkovité anemie a 2
déti s homozygotni formou této choroby. Pomoci kapildrni
elektroforézy bylo vysloveno podezieni na dalsi formy
vzacnych hemoglobinopatii (HbD, HbC, HbE, Hb Knossos)
u 11 nemocnych a choroba byla potvrzena molekularné
genetickou analyzou. Celkové mnoZstvi vySetfeni vzdcnych
onemocnéni krvetvorby v roce 2020 &inilo 2 201.

Pfi laboratofi je soucasné budovan registr vzacnych anémii
ve spolupraci s FN Motol a FN Olomouc, v souc¢asné dobé
je v UHKT a FN Motol sledovano 156 nemocnych s témito
chorobami.

diagnosed with chronic myelomonocytic leukemia (CMML)
and 4 patients with diagnosed RAEB-T, currently counted
among acute myeloid leukemias (AML). Most patients with
early forms of MDS receive conservative treatment, while
those with an advanced form of MDS were administered
hypomethylating substances (Vidaza immunotherapy or
in combination in the framework of studies); 4 patients
were transplanted. We have been monitoring 45 patients
diagnosed with paroxysmal nocturnal hemoglobinuria
(PNH); in 2020, we diagnosed 2 new patients with a mild
form of PNH, 12 patients with a grave course of the disease
have been administered eculizumab and ravolizumab on a
long-term basis.

At present, the Center for Rare Hematopoietic Diseases takes
part in 3 studies of treatment of PNH by peroral inhibitors of
the complex or derivatives of eculizumab with a prolonged
effect in 3 studies of treatment with new substances for
MDS and 2 studies of treatment of autoimmune hemolytic
anemia with fostamatinib.

The providesdiagnoses
of congenital anemias and certain acquired disorders of the
red blood system. In 2020, it diagnosed 69 new patients
with heterozygous form of beta thalassemia and 19 patients
with heterozygous form of alpha thalassemia, 9 patients
with deficit of glucose-6-phosphate dehydrogenase, 7
patients with heterozygous form of sickle-cell anemia and
2 children with homozygous form of this disease. With the
help of capillary electrophoresis we expressed a suspicion of
other forms of rare hemoglobinopathy (HbD, HbC, HbE, and
Hb Knossos) in 11 patients, and the disease was confirmed
through molecular genetic analysis. The total number of
tests of rare hematopoietic diseases equaled 2,201 in 2020.

At the same time. a registry of rare anemias has been built
at the laboratory in cooperation with the FN Motol and FN
Olomouc. Currently 156 patients with these diagnoses are
monitored at IHBT and the FN Motol.
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MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 221 977 365
Martina Klejnova, DiS.
Martina.Klejnova@uhkt.cz

Soucasti komplexné pojaté péce na pidé UHKT byla i v roce
2020 nabidka lidsky odpovédného a odborné zakotveného
doprovéazeni pracovniky multidisciplinarniho podplrného
tymu. Cinnost podpGrného tymu vychazi ze zku$enosti, e
hemato-onkologické onemocnéni znamend novou Zivotni
situaci, ktera pusobi zna¢nou dusevni a existencialni zatéz.
Pacient se potiebuje v nové situaci zorientovat a nastartovat
funkéni adaptacni procesy. Mnohdy se probouzi potreba
urovnani Zivotnich hodnot, hledani smyslu v Zivoté i
vyrovnani se s nejistotou, kterd pfirozené provazi Zivot
s nemoci od momentu jejiho propuknuti. Soustifedénd
podpora na roviné socialni, psychologické a spiritualni mize
pomoci se s nejistotou narocné Zivotni situace vyrovnat.

Specifickou a zdsadni oblasti podpory je také péce o pacienty
s nevylécitelnym onemocnénim a jejich rodiny vcetné
pomoci pozlistalym po Umrti nemocného c¢lovéka.

Vyzvy spojené s epidemiologickou situaci jesté zvyraznily
potfebu dostupné podplrné péce. Pandemie covid-19
pfinesla pocit ohroZeni a také nutnd epidemiologicka
opatreni vedouci k izolaci pacientli v lGZzkovém provozu i
v domacim prostiedi. Potfeba mezilidské blizkosti a poptavka
po psychologické, spiritualni i socidlni péci tak adekvatné
situaci narostly. Zaroven byla s ohledem na bezpecnost
pacientl ¢ast Cinnosti transformovdna do distanc¢ni formy
(telefonické a online intervence a konzultace). Dalsi dlleZitou
oblasti ¢innosti podplirného tymu se stala kolegialni podpora
personalu nemocnice.

nabizi poradenstvi v oblasti otazek
socialni podpory, pfrispévkd, pracovni neschopnosti,
jiné financni pomoci, ale i konzultace SirSich praktickych
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MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 221 977 365
Martina Klejnova, DiS.
Martina.Klejnova@uhkt.cz

The comprehensive approach to care at IHBT in 2020
included the offer of humanly responsible and professionally
grounded accompaniment by staff members of the
multidisciplinary Supportive Team. The activity of the team
is based on the experience that hemato-oncological diseases
mean a new life situation that causes a considerable mental
and existential strain. Patients in the new situation need
to orient themselves and to start functional adaptation
processes. Often a need arises to settle life values, to seek
sense in one’s life and to cope with uncertainty that naturally
accompanies one‘s life with the disease ever since it breaks
out. A concentrated support atthe social, psychological and
spiritual level can help come to terms with the uncertainty of
a difficult situation in one’s life.

A specific and basic field of support is the care of patients
with an incurable disease and their families, including the
help to the bereaved after the death of a sick person.

The challenges linked to the epidemiological situation put a
further emphasis on the need of accessible supportive care.
The Covid-19 pandemic brought about the feeling of danger,
as well as necessary epidemiological measures leading to the
isolation of patients both in inpatient regimen and in home
environment. Thus, the need of interpersonal closeness and
the demand of psychological, spiritual and social care grew
proportionately to the situation. At the same time, in view
of patients’ safety, a part of the activity was transformed
into distance form (telephone and online interventions and
consultations). A friendly support of hospital staff members
became another important field of activity of the Supportive
Team.



souvislosti, které vznikaji pfi pobytu v nemocnici, pfi pripravé
hladkého ptfechodu do domaciho oSetfovéni a v obdobi
zotavovani se po hospitalizaci.

se pohybuji na viech liZkovych oddélenich i v
ambulanci a jsou k dispozici pacientlim i jejich rodinam. V
rdmci psychologické podpory nabizi krizovou intervenci v
obdobi nahlé psychické zatéze, praci s emocemi, pomoc v
hledani vhodné strategie zvladani nemoci, dlouhodobé;si
podplirné psychoterapeutickou péci v obdobi hospitalizace
a také po ni.

je rovnéi k dispozici na
vSech l0zkovych oddélenich i na ambulanci pacientdim i
jejich blizkym. Poskytuje jak pomoc v obdobi nahlé zatéze,
tak dlouhodobou lidskou podporu béhem léc¢by a po ni. V
pripadé zajmu poskytuje také ryze spiritudini péci formou
rozhovoru o duchovnich otazkach, modlitby nebo poskytnuti
svatostné sluzby. N3&s kaplan cti osobni svobodu kazdého
Clovéka ve véci nahledu na Zivot. VEnuje se komukoli bez
rozdilu pfesvédceni nebo ndboZenského vyznani.

Uzce spolupracuji v multidisciplindarnim
tymu s kolegy nezdravotnického vzdélani. Na vsech
oddélenich klinického useku nabizi expertni komunikaci,
asistenci v symptomové |écbé, nékdy také koordinaci
zdravotni a potrebné odborné psychologické, socidlni a
spiritualni podpory. Jeden den v tydnu funguje ambulance
podplrné a paliativni péce, kde jsou vétsinou konziliarné
vySetfovani pacienti, ktefi jsou v péci jiného hematologa
na UHKT, ktery pozadal o spolupraci pro pacientovu velkou
symptomovou zatéZz nebo komplexni obtize vyzadujici delsi
¢as k reSeni, multidisciplinarni pfistup, zapojeni rodiny di
blizkych pecujicich. Stejnd konziliarni sluzba je k dispozici i
na lazkovych stanicich. Vyznamna je zvlasté strukturovana
spoluprace s ambulanci pro akutni myeloidni leukemii UHKT,
s Klinikou paliativni mediciny VFN a s poskytovateli domaci i
lGZkové specializované paliativni péce v celé republice.

offers consultancy in the area of social
welfare benefits, incapacity to work, other financial
allowances, as well as consultations related to practical
implications arising during hospital stay, the preparation of
a smooth transition to home care, and during recovery after
hospitalization.

are present at all inpatient centers and
the Outpatient Department, and are available both to
patients and their families. In the framework of psychological
backing, they provide crisis intervention in sudden mental
strain, the work with emotions, assistance in the quest for
a suitable strategy for coping with a disease and a longer-
term psychotherapeutic support during hospitalization and,
if needed, also after its end.

is also present at all inpatient
centers and the Outpatient Department, and is available
both to patients and their related persons. He provides help
in sudden strain, as well as long-term human support during
and after treatment. In case of interest, he also provides
purely spiritual care in the form of conversations about
spiritual issues, prayers or the service of sacraments. Our
chaplain respects the personal freedom of every individual
in the life outlook. He attends to anybody irrespective of
their belief or creed.

closely cooperate in the
multidisciplinary team with their colleagues untrained
in medicine. At all departments of the Clinical Division
they offer expert communication, assistance in symptom
treatment, sometimes also the coordination of the needed
medical and specialized psychological, social and spiritual
support. The outpatient center of supportive and palliative
care serves one day a week when mostly consultation
examinations are offered to patients who are attended by
another IHBT hematologist who requested cooperation
owing to a patient’s severe symptom strain or complex
difficulties requiring a lengthy solution, multidisciplinary
approach, the involvement of the patient’s family or
attending close relatives. The same consulting service is
available at inpatient centers. Of special importance is the
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MUDr. Petr Lesny, Ph.D.
Petr.Lesny@uhkt.cz, +420 221 977 327

Oddéleni imunoterapie v roce 2020 podstatné prepracovalo
metodu vyroby a kontroly kvality T bunék s chimérickymi
antigennimi receptory proti CD19 (CAR19) a podalo
doplnénou zadost o povoleni klinického hodnoceni. Podilelo
se na vyvoji vyrobniho postupu emergentni inaktivované
vakciny proti SARS-CoV-2 — zfidilo banku bunék a zajistilo
kontrolni metody v reZimu Spravné vyrobni praxe.

V roce 2020 pokracoval vyzkum a vyvoj pudvodnich
imunoterapeutickych |écivych pfipravkil pod vedenim
Imunoterapeutické skupiny, ktera je slozena z védcl
pracujicich v zakladnim a aplikovaném vyzkumu, odbornikd
na translaéni vyzkum a klinickych lékard. Imunoterapeuticka
skupina, kterd byla zaloZena v roce 2015, se v roce 2020
pravidelné setkdvala a koordinovala ndvrh novych lécivych
pfipravk(i moderni a genové terapie od faze aplikovaného
vyzkumu aZ do podani klinickych hodnoceni.

MUDr. Pavel Otdhal, Ph.D.
Pavel.Otahal@uhkt.cz, +420 221 977 222
RNDr. Martina Petrackova, Ph.D.
Martina.Petrackova@uhkt.cz, +420 221 977 222

V roce 2020 probihaly prace spojené s pfipravou klinického
hodnoceni CAR19 T lymfocytl pro Ié¢bu r/r B-ALL/B-NHL,
jednalo se zejména o provadéni funkénich testl pripravenych
bunék. Dale byla dokoncena publikace ukazujici stimulaéni
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structured cooperation with the outpatient center for acute
myeloid leukemia of IHBT, the Clinic of Palliative Care of VFN
and the providers of specialized palliative care in the whole
Czech Republic.

MUDr. Petr Lesny, Ph.D.
Petr.Lesny@uhkt.cz, +420 221 977 327

In 2020, the Department of Immunotherapy made a
substantial revision of the method of manufacture and
quality control of T cells with chimeric antigen receptors
against CD19 (CAR19) and submitted a complemented
application for the permission of clinical evaluation. It took
part in the development of a manufacturing procedure of
an emergent inactivated vaccine against SARS-CoV-2 — it
established a cell bank and established control methods in
the regimen of Good Manufacturing Practice.

The year 2020 saw the continuation of research and
development of original immunotherapeutic medicinal
products under the leadership of the Immunotherapeutic
Group that consists of scientists working both in basic and
applied research, experts in translational research and
clinical physicians. The Immunotherapeutic Group, founded
in 2015, held regular meetings in 2020 and coordinated the
proposal of new medicinal products of modern and gene
therapy from the stage of applied research to the submission
of clinical evaluations.

MUDr. Pavel Otahal, Ph.D.
Pavel.Otahal@uhkt.cz, +420 221 977 222
RNDr. Martina Petrackova, Ph.D.
Martina.Petrackova@uhkt.cz, +420 221 977 222

The year 2020 saw the progress of work related to the
preparation of a clinical trial of CAR19 T lymphocytes for
the treatment of r/r B-ALL/B-NHL; this chiefly applied to the
execution of functional tests of prepared cells. Furthermore,



funkci interleukinu 21 na protinddorovy efekt CAR-T
lymfocytl a byly zahdjeny prace na novém projektu pfipravy
TCR-transgennich T lymfocyt( specifickych na antigen WT1
pro Iécbu akutni myeloidni leukemie.

Mgr. Jan Fri¢, Ph.D.
Jan.Fric@uhkt.cz, +420 221 977 648

Hlavnim cilem vyzkumu oddéleni je vyvoj novych lécivych
pfipravk( aktivni bunééné imunoterapie za ucelem zlepseni
[é¢by hemato-onkologickych onemocnéni. Zaméfujeme
se na vyuziti bunék s prirozenou cytotoxickou aktivitou
proti nddorovym bunkam, predeviim NK bunék, gamma-
delta T lymfocyt(i, NK-T bunék nebo cytokiny indukovanych
cytotoxickych bunék. Na wvyvoj novych protokoll pro
bunécnou imunoterapii Uzce navazuje vyzkum zdkladnich
vlastnosti a mechanizm(, které kontroluji diferenciaci a
aktivaci protinadorovych cytotoxickych funkci bunék. Nas
vyzkum se snaZi ziskat nové informace o molekuldrni kontrole
vyvoje cytotoxickych vlastnosti bunék, jejich heterogenité
a moznostech manipulace fenotypu vyuZitelnych pfi
imunoterapii. Soucasné vyvijime nové experimentdini
modely pro analyzu cytotoxicity, které prispéji k vybéru a
validaci nejlepsich kandidatl na lécivy pfipravek. Hlavnim
cilem je vyuZiti vysledkl naseho vyzkumu pfi optimalizaci
podminek pro maximalni expanzi bunék a jejich cytotoxickou
aktivitu a pro zachovani cytotoxickych schopnosti bunék i po
adoptivnim transferu do krevniho obéhu pacient(.

In vitro expanze cytotoxickych bunék pomoci cytokin(, jejich
dalsi stimulace a nasledny adoptivni transfer pacientim
jsou jednim z nastroji bunécné imunoterapie hemato-
onkologickych malignit. Vznik cytotoxickych vlastnosti a
ucinna expanze poctu bunék jsou hlavnim cilem pro vyvoj
optimalniho protokolu pro pfipravu lécivého pfipravku.
Kromé optimalizace expanzniho protokolu se snazime

a publication was finished showing the stimulation
function of interleukin 21 on antineoplastic effect of CAR-T
lymphocytes, and work began on a new project of the
preparation of TCR-transgenic WT1 specific T lymphocytes
for the treatment of acute myeloid leukemia.

Mgr. Jan Fri¢, Ph.D.
Jan.Fric@uhkt.cz, +420 221 977 648

The main goal of our research is the development of new
medical products of active cell immunotherapy with the aim
of improving the treatment of hemato-oncological diseases.
We focus on the use of cells with natural cytotoxic activity
against neoplastic cells, mainly NK cells, gamma-delta
T lymphocytes, NK-T cells or cytokine-induced killer cells. The
development of new protocols for cellular immunotherapy
is closely connected to the research of basic properties and
mechanisms controlling the differentiation and activation
of antineoplastic cytotoxic functions of cells. Our research
strives for acquiring new information about molecular
control of the development of cytotoxic properties of cells,
their heterogeneity and about possibilities of phenotype
manipulations that can be used in immunotherapy. At the
same time, we have been developing new experimental
methods for cytotoxicity analysis that will contribute to the
selection and validation of the best prospective medicinal
products. The main goal is to use the results of our research
to optimize the conditions for a maximum expansion of
cells and their cytotoxic activity and for preserving cytotoxic
capabilities of cell also after their transfer into patients’
blood stream.

In vitro expansion of cytotoxic cells with the help of
cytokines, their further stimulation and subsequent adoptive
transfer to patients constitute one of the instruments of cell
immunotherapy of hemato-oncological malignities. The
formation of cytotoxic properties and an efficient expansion
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identifikovat subpopulace nejlépe proliferujicich bunék
a zlepsit moznosti identifikace nejucinnéjsich cytotoxickych
bunék. Za timto Ucelem pfipravujeme nové experimentdlni
modely cytotoxickych testll, které umozni detailni analyzu
heterogenity takto pfipravenych bunék. Tyto vysledky budou
pouzity pro vyvoj novych protokol(i a pomohou s identifikaci
vhodnych darct pro expanzi bunék.

Intenzivni kultivace a expanze bunék v podminkach
tkanové kultury je nezbytna k dosazeni cilového mnoZstvi
bunék v lécivém pfipravku. Tyto buriky jsou kultivovany
v optimalnim prostfedi v nadbytku Zivin a rdstovych faktord.
Cilem je popsat, jak budou burky |écCivého pripravku
reagovat na nové prostredi po adoptivnim transferu. Pfi
adoptivnim transferu do krevniho obéhu pacientll se pro
bunky vyznamné zméni podminky vnéjsiho prostiedi a
soucasné jsou transferované buriky vystaveny nékterym
latkdm (metabolitiim, prozanétlivym cytokinim), které
mohou sniZit jejich cytotoxické vlastnosti. Hlavnim cilem je
pochopit molekularni procesy, které fidi cytotoxicitu bunék
po adoptivnim transferu IéCivého ptipravku pacientovi a tyto
znalosti vyuzit ke zlepSeni a prodlouzeni cytotoxické funkce
bunék pfi bunécné imunoterapii hemato-onkologickych
onemocnéni.

Vyzkum imunoterapie zamérené na eliminaci bunék akutni
myeloidni leukemie se potykd s nedostatkem vhodnych
modell. Preklinické mysSi modely ani in vitro aplikace
s pouzitim bunécnych linii nebo primdarnich AML bunék
nejsou dostatecné pro predikci terapeutického ucinku
cytokiny indukovanych cytotoxickych bunék. Cilem tohoto
projektu je vyvinout nové experimentdlni modely, které
umoini lepsi preZiti primdarnich bunék AML za wvyuZiti
modernich metod 3D kultur, a které umi napfiklad mimikovat
mikroprostiedi kostni diené. Cilem je testovat cytotoxicitu
bunék v komplexnéjsich podminkach v soucasnosti jiz
pouzivanych pfi testovani chemoterapeutickych lé¢iv.
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of the number of cells is the main goal of the development
of an optimal protocol for the preparation of a medicinal
product. Apart from the optimization of the expansion
protocol we have been trying to identify subpopulations of
the best proliferating cells and to improve the possibilities of
the identification of the most efficient cytotoxic cells. For this
purpose we have been preparing new experimental models
of cytotoxic tests that will facilitate a detailed analysis of the
heterogeneity of cells prepared in this manner. The results
will be used for the development of new protocols and will
help to identify suitable donors for the expansion of cells.

Intensive cultivation and expansion of cells in conditions of
tissue culture is essential for reaching the target quantity
of cells in a medicinal product. These cells are cultivated in
an optimal milieu with an excess of nutrients and growth
factors. The target is to describe the response of the cells
of a medicinal product to the new milieu after the adoptive
transfer. During the adoptive transfer into patients’
bloodstream a major change occurs in the conditions of
external environment and, at the same time, transferred
cells are exposed to certain substances (metabolites, pro-
inflammatory cytokines) that can reduce cytotoxic properties
of transferred cells. The main goal is to understand molecular
processes controlling cytotoxicity of cells after the adoptive
transfer of a medicinal product to a patient, and to use
this knowledge for improving and prolonging the cytotoxic
functions of cells in cell immunotherapy of hemato-
oncological diseases.

The research of immunotherapy aimed to eliminate acute
myeloid leukemia is confronted with a lack of suitable models.
Neither preclinical mouse models nor in vitro applications
with the use of cell lines or primary AML cells are sufficient for
predicting the therapeutic effect of cytokine-induced killer
cells. The goal of this project is to develop new experimental
models that will facilitate a better survival of primary AML
cells with the use of modern methods of 3D cultures, and
that can, for instance, mimic the micro-environment of bone
marrow. The aim is to test the cytotoxicity of cells in more
complex conditions as currently already used in testing of
chemotherapeutic medicines.



e Ustav imunologie a mikrobiologie, 1. lékarska fakulta,
Univerzita Karlova a VSeobecna fakultni nemocnice v Praze

e Ustav patofyziologie, 1. lékaiska fakulta, Univerzita
Karlova

® Prirodovédecka fakulta, Univerzita Karlova

® Mezindrodni centrum klinického vyzkumu, Fakultni
nemocnice u sv. Anny v Brné

o Department of Experimental Medicine, Pathology
section, University of Perugia, Perugia, Italy

e Diamantina Institute, The University of Queensland

Viz https://publons.com/researcher/2337561/jan-fric/

Mgr. Jana Vedrova
Jana.Vedrova@uhkt.cz, +420 221 977 324

V rdmci zvySovani bezpecdnosti terapie zajistuje OKF jiz
Sestym rokem poskytovani systematické i konziliarni
klinickofarmaceutické  péce  jednotlivym  oddélenim
UHKT. Vychézi nejenom z potfeb nemocnice, ale také z
bezpecnostnich akreditacnich standardd JCI, JACIE a SAK.

Zakladni ¢innosti OKF je posouzeni lékové anamnézy vsech
hospitalizovanych pacientl. Optimalizace farmakoterapie
zac¢ind vstupnim zhodnocenim pfi pfijmu a pacienti
jsou sledovani po celou dobu hospitalizace. Medikace
je hodnocena v Sirokém kontextu a posuzuje pfi¢innou
souvislost mezi konkrétnimi potizemi pacienta a souc¢asnou
medikaci.

Na zakladé vstupni a pribéiné kontroly jsou reseny
farmakoterapeutické komplikace, lékové interakce mezi
jednotlivymi IécCivy, spojitost vyskytu vedlejsich nezadoucich
ucinkl s podanou lécbou i Uprava davkovani |éCiv s ohledem
na pacientlv zdravotni stav, vék a soubéiné podavané

e |Institute of Immunology and Microbiology, 1st Faculty of
Medicine, Charles University and General University Hospital
(VFN) in Prague

e |Institute of Pathophysiology, 1st Faculty of Medicine
Charles University

e Faculty of Natural Sciences, Charles University

® International Center of Clinical Research, St. Anne’s
University Hospital in Brno

e Department of Experimental Medicine, Pathology
Section, University of Perugia, Perugia, Italy

e Diamantina Institute, The University of Queensland

https://publons.com/researcher/2337561/jan-fric/

Mgr. Jana Vedrova
Jana.Vedrova@uhkt.cz, +420 221 977 324

In the framework of increasing the safety of therapy, the
Department of Clinical Pharmacy is in charge of the provision
of systematic and consultation clinical pharmaceutical care
to the various IHBT departments for six years now. We base
ourselves not only on the hospital needs, but also on safety
accreditation standards of JCI, JACIE and SAK.

The fundamental activity of our department is the
assessment of pharmaceutical anamnesis of all hospitalized
patients. The optimization of pharmacotherapy begins
with initial assessment during admission and patients are
monitored throughout their hospitalization. The medication
is evaluated in a broad context, and the causality between
the patients’ specific complaints and the current medication
is considered.

On the basis of the admission and continuous checking,
we deal with pharmaco-therapeutic complications, drug
interaction between individual pharmaceuticals, the
connection between the occurrence of side/adverse effects
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|éCivé pripravky. V pripadé potreby je vydano doporuceni
pfehodnoceni medikace pro ambulantni specialisty
s ohledem na medikaci spojenou s lé¢bou v UHKT.

Za rok 2020 bylo provedeno vice nez 400 vstupnich
zhodnoceni, pficemz u vice nez tfetiny z nich doslo na zakladé
intervence klinického farmaceuta k Upravé medikace béhem
hospitalizace. Jednalo se zejména o zmény v davkovani léciv
na zakladé klinicky vyznamnych lékovych interakci, feseni
zdvaznych nezadoucich ucinkl, kontraindikaci, zbytnosti
|éCiv a dalSich pfipada.

OKF se déle podili na raciondlni Iékové politice UHKT,
klinickych  studiich, farmakovigilan¢nich aktivitdich a
participuje na tvorbé a optimalizaci vnitfnich doporucenych
postupd.

Ing. Eva Milatovd
Eva.Milatova@uhkt.cz, +420 221 977 646

Oddéleni klinickych studii ptisobi na UHKT jiz od roku 2018.

Oddéleni je primarnim kontaktnim mistem pro oblast
klinickych hodnoceni a zaji$tuje administrativni podporu
jejich provadéni. Podili se na vsech fazich klinického
hodnoceni: proveditelnost studie (feasibilita studie), selekéni
(kvalifikacni) navstéva, iniciaCni navsStéva, monitorovaci
navstévy, uzaviraci ndvstéva a nasledna archivace studijnich
dokumentd. Oddéleni provadi také kontrolu smluv véetné
studijnich rozpoctl, kontrolu plateb, evidenci klinickych
hodnoceni a podkladid pro fakturaci. Oddéleni zajistuje
veskerou komunikaci se zadavateli klinickych studii a
soucasné napomaha spolupraci mezi ¢leny studijniho tymu.

Vyznam klinickych studif je pro rozvoj mediciny zcela zasadni.
Jsou nezbytnou soucasti Zivotniho cyklu kazdého Iéku
pred jeho registraci a uvedenim na trh. V ramci klinickych
studii mGzZe byt nasSim pacientiim nabidnuta kromé tzv.
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and the administered treatment, or the modification of the
dosage of pharmaceuticals in view of the patients’ health
condition, age and simultaneously administered medicinal
products. If needed, a recommendation is issued for a
reassessment of medication by outpatient specialists with
regard to the medication related to treatment at IHBT.

In 2020, over 400 admission assessments were made and,
on the basis of the intervention of a clinical pharmacist,
medication was modified during hospitalization in more than
a third of cases. This mainly applied to changes in the dosage
of medicines based on clinically relevant drug interactions,
the solution of adverse effects, contraindications, dispensing
of medicines and other cases.

Furthermore, we contribute to rational drug policy of
IHBT, clinical studies and pharmacovigilance activities,
and take part in the drafting and optimization of internal
recommended procedures.

Ing. Eva Milatovd
Eva.Milatova@uhkt.cz, +420 221 977 646

The Department of Clinical Studies has been functioning at
IHBT since 2018.

The department is a primary contact point for the area of
clinical trials and is in charge of the administrative support
of their execution. It is involved in all the stages of a clinical
trial: the feasibility study, the selection (qualification) visit,
the initiation visit, monitoring visits, the closing visit and the
subsequent archiving of study documents. The department
also carries out checks of contracts, including study budgets,
checks of payments, and record keeping of clinical trials
and files for invoicing. The department is in charge all
communication with customers of clinical studies and, at the
same time, it encourages cooperation between members of
the study team.

Clinical studies are of paramount importance for the
development of medicine. They are part and parcel of the



Iécby standardni i Iécba, ktera vyuZiva nejnovéjsi Iécebné
postupy a nadéjné Iécivé pripravky. Na klinickém oddéleni
UHKT probihaji v soucasné dobé vice ne? dvé desitky
klinickych studii se zaméfenim zejména na tato onemocnéni:
myelodysplasticky syndrom, chronickd myeloidni leukemie,
akutni myeloidni leukemie, akutni lymfoblasticka leukemie,
potransplantacni komplikace (reakce Stépu proti hostiteli),
deficience  pyruvatkindzy, autoimunitni  hemolytické
anémie ¢i cytomegalovirové infekce. V pfipravé jsou
klinicka hodnoceni zamérend na IéCbu dalSich onemocnéni:
paroxysmalni no¢ni hemoglobinurie a hemofilie.

Nasi pacienti mohou byt do studie zafazovani pouze po
splnéni vsech kritérii danych protokolem tykajicich se jejich
onemocnéni a celkového zdravotniho stavu a po absolvovani
predepsanych vstupnich vySetfeni. Souhlas s ucasti v
klinické studii potvrzuji podpisem informovaného souhlasu,
svUj nazor vsak mohou kdykoliv zménit a ucast bez dalSich
nasledkd ukondit. Ucast pacientt ve studii je bezplatna.

PharmDr. Jana Brzoriova
Jana.Brzonova@uhkt.cz, +420 221 977 115

Oddéleni akademickych klinickych studii (OAKS) vzniklo
nové v lednu 2020 v reakci na rostouci potfebu profesionalni
podpory nekomercnich, tzv. akademickych klinickych
hodnocenti, ve kterych UHKT vystupuje v roli zadavatele nebo
narodniho koordindtora pro Ceskou republiku. Oddéleni
prevzalo agendu jiz bézZicich akademickych studii (tfi studie
s modernimi pfipravky cilené 1é¢by u akutni lymfoblastové
leukemie). Prvnim klinickym hodnocenim, které oddéleni
OAKS provazelo celym realizacnim procesem, zahrnujicim
finalizaci protokolu, schvalovani regulaénimi a etickymi
autoritami, iniciaci prvniho centra az po zafazeni prvniho
pacienta, byla studie Pona-CELL. Tento klinicky projekt vznikl
na pGdé UHKT v Gzké spolupraci s Ceskou leukemickou

life cycle of every medicine before its registration and market
launch. In the framework of clinical studies, apart from the
so-called standard treatment, our patients can be offered a
type of treatment using the latest therapies and promising
medicinal products. At the IHBT Clinical Department over
two dozens of clinical studies are under way at present with
a particular focus on the following diseases: myelodysplastic
syndrome, chronic myeloid leukemia, acute myeloid
leukemia, acute lymphoblastic leukemia, post-transplant
complications (graft versus host disease), pyruvate
kinase deficiency, autoimmune hemolytic anemias or
cytomegalovirus infections. We have been preparing clinical
trials aimed at the treatment of other diseases: paroxysmal
nocturnal hemoglobinuria and hemophilia.

Our patients can be included in a study only after meeting all
criteria defined by the protocol related to their diseases and
overall health condition, and after undergoing all required
admission tests. They confirm their consent with their
inclusion in a study through signing an Informed Consent;
however, patients can change their mind any time and end
their involvement without further consequences. Their
involvement in a study is free of charge.

PharmDr. Jana Brzoriova
Jana.Brzonova@uhkt.cz; +420 221 977 115

The Department of Academic Clinical Studies (Czech
abbreviation OAKS) was newly established in January 2020 in
response to a growing need of professional support of non-
commercial, so called academic clinical trials where IHBT acts
as the contractor or the national coordinator for the Czech
Republic. The department took over the administration of
ongoing academic studies (three studies of modern products
of targeted treatment of acute lymphoblastic leukemia).
The first clinical trial accompanying the department
throughout the implementation process, including the
protocol finalization, the authorization by regulatory and
ethical authorities, the initiation of the first center up to
the inclusion of the first patient, was the Pona-CELL study.
This clinical project emerged at the IHBT premises in close

3



studijni skupinou — pro Zivot (CELL), je zaméren na cilenou
|éCbu pacientll s Ph-pozitivni akutni lymfoblastovou leukemii
a k ucasti na ném se prihlasilo vSiech sedm univerzitnich
center, které se v Cesku vénuji 1é¢bé akutnich leukemii
dospélych. Studie Pona-CELL obsahuje kromé klinickych
cilt i vyzkumny zdmeér, ktery je zaméren na citlivé sledovani
minimalni rezidualni nemoci pomoci modernich molekularné
genetickych technik. Tento aspekt studie zajistuje pro
vSechna participujici centra Oddéleni molekuldrni genetiky
UHKT.

OAKS se v pribéhu roku 2020 zasazoval o zapojeni UHKT
do sité spolupracujicich klinickych jednotek celonarodni
védecké sité CZECRIN (Czech Clinical Research Infrastructure
Network), kterd je Ceskou jednotkou evropského konsorcia
ECRIN-ERIC. Skutecnost, 7e se pro UHKT podafilo zajistit
radné cClenstvi v této siti, véetné zastoupeni ve vyboru
této instituce, svédci o uznani aktivit nasich lékard na poli
akademického vyzkumu. Diky ¢lenstvi v CZECRINu mohou
akademické klinické projekty vznikajici v UHKT vyuzivat
profesionalni servis, kterého UHKT v souc¢asné dobé vyuziva
predevsim pro sbér dat a monitoraci studii.

RNDr. Ingrid Hrachovinovd, Ph.D.
Ingrid.Hrachovinova@uhkt.cz, +420 221 977 271
Ing. Dr. FrantiSek Marecek
Frantisek.Marecek@uhkt.cz, +420 221 977 461

Cinnost je
zamérena na komplexni diagnostiku hemostazy: rutinni,
specializovanou v€etné translaéni mediciny zamérené na
poruchy hemostazy. Provadi jedinecna vysetfeni hemostazy
v Cesku, jako jsou komplexni fenotypovy a geneticky
screening pacientll s vrozenym krvacivym onemocnénim
(hemofilie A a B, von Willebrandova choroba, vrozené
poruchy dalSich koagulacnich faktord), s vrozenym
trombotickym  onemocnénim  (deficit antitrombinu,
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cooperation with the Czech Leukemia Study Group — for Life
(CELL), it is aimed at targeted treatment of patients with Ph+
acute lymphoblastic leukemia, and participation in it was
requested by all the 7 university centers that are engaged
in the treatment of acute leukemias in adults in the Czech
Republic. Apart from clinical targets, the Pona-CELL study
has a research goal geared towards a sensitive monitoring of
minimal residual disease with the help of modern molecular
genetic techniques. This aspect of the study is supported
for all the participating centers by the IHBT Department of
Molecular Genetics.

In the course of 2020, the Department of Academic Clinical
Studies promoted the involvement of IHBT in the network
of cooperating clinical units of the nationwide structure
called CZECRIN (Czech Clinical Research Infrastructure
Network), which is the Czech unit of the European Clinical
Research Infrastructure Network (ECRIN-ERIC). The fact
that IHBT succeeded in obtaining full membership in this
network, including the representation in the committee of
this institution, proves the recognition of our physicians’
activities in the field of academic research. Thanks to our
membership in CZECRIN, academic clinical projects arising
at IHBT can make use of professional service that is currently
used by IHBT primarily for data collection and monitoring of
studies.

RNDr. Ingrid Hrachovinova, Ph.D.
Ingrid.Hrachovinova@uhkt.cz, +420 221 977 271
Ing. Dr. Frantisek Marecek
Frantisek.Marecek@uhkt.cz, +420 221 977 461

The activity of the

(Czech abbreviation ) is aimed at comprehensive
diagnostics of hemostasis: routine and specialized, including
translational medicine geared towards disorders in
hemostasis. It performs unique examinations of hemostasis
in the Czech Republic, such as complete phenotype and
genetic screening of patients with a congenital bleeding
disease (hemophilia A and B, von Willebrand disease,
congenital disorders in other coagulation factors), a
congenital thrombotic disease (deficiency of antithrombin,



proteinu S, proteinu C) a vrozenymi trombopatie. Nedilnou
soucasti Cinnosti laboratofe je diferencidlni diagnostika
TMA (trombotické mikroangiopatie), zahrnujici vysetireni
aHUS (atypického hemolyticko-uremického syndromu) a
TTP (trombotické trombocytopenické purpury). MnoZstvi
pozadavkll na vysSetfeni TMA vyrazné stouplo v roce
2020, protoze onemocnéni SARS-CoV-2 se velmi casto
manifestuje jako TMA. Laboratof se soustfeduje také na
diagnostiku vzacnych ziskanych poruch hemostazy (AHA,
AWS, iTTP aj.) a prediktivnich faktor( jejich 1éCby. Provadi
rovnéZz molekularné-geneticka vysetreni, jako je stanoveni
prenasecstvi hemofilie a prenatalni vysetfeni hemofilie
i jinych poruch hemostdzy. Pfi zavadéni inovativnich
metod vysetieni hemostdzy laboratof spolupracuje
S kardiologickymi, nefrologickymi, pediatrickymi,
neurologickymi, porodnickymi, genetickymi a jinymi
pracovisti. Provadi konzilidrni ¢innost v diagnostice poruch
hemostazy a laboratorni diagnostice pro celou Ceskou
republiku.  Spolupracuje na mezindrodnich studiich
laboratorni monitorace novych antikoagulancii a novych
druht Iécby hemofilie. Laboratof je Uzce spjata s Cinnosti

Laboratof
je akreditovana podle 1S0:15189. Kvalita jeji cCinnosti
je monitorovana ucasti v externi kontrole kvality (EKK)
mezinarodnich organizaci, jako je UK NEQAS a ECAT.
Pracovisté se podili na praktické i teoretické vyuce
stfedoskolskych a wvysokoSkolskych pracovnikl, ktefi se
pfipravuji na specializac¢ni zkousky z hematologie i jinych
laboratornich oborl vcetné postgradudlniho doktorského
studia (Ph.D.).

LPH plini také dlohu
. Vtéto funkci organizuje kazdoro¢né EKK
trombofilnich rizikovych faktor(i, ma supervizi nad pfipravou
materidlu pro EKK organizace SEKK ve specializovanych
koagulacnich metodach. Pravidelné se zucastnuje testovani
mezinarodnich kalibra¢nich materidlG pro rutinni i vysoce
specializované metody, které je organizovano ISTH
(International Society for Thrombosis and Hemostasis)
a NIBSC (National Institute for Biological Standards and
Control). NRL spravuje
, ktery obsahuje data
sbirand od roku 1980.

S protein, C protein) and congenital thrombopathies. Part
and parcel of the laboratory is differential diagnostics of
TMA (thrombotic microangiopathy), including the atypical
hemolytic uremic syndrome (aHUS) test and the thrombotic
thrombocytopenic purpura (TTP) test. The quantity of
requirements for TMA examination increased considerably
in 2020 because the SARS-CoV-2 disease very frequently
manifests itself as TMA. The laboratory also focuses on
diagnostics of rare acquired disorders in hemostasis (AHA,
AWS, iTTP, etc.) and predictive factors of their treatment. It
also performs molecular genetic examinations such as the
determination of the carrying of hemophilia and prenatal
testing of hemophilia and other disorders in hemostasis.
When introducing innovative methods of hemostasis
examination the laboratory cooperates with cardiological,
nephrological, pediatric, neurological, obstetrical, genetic
and other centers. It carries out consultation activity in
diagnostics of disorders in hemostasis and laboratory
diagnostics for the entire Czech Republic. It cooperates
in international studies of laboratory monitoring of new
anticoagulants and new types of treatment of hemophilia.
The laboratory is closely connected with the activity of
the .
The laboratory is accredited according to the standard
I1SO:15189. The quality of its activity is monitored through
the involvement in external quality control (EQC) of
international organizations such as UK NEQAS and ECAT.
| tis involved in practical and theoretical training of high-
school and university graduates who prepare themselves
for specialization exams in hematology and other laboratory
fields, including postgraduate (PhD) studies.

Thelaboratoryalsoactsasthe

. In this function it organizes
annual EQAs of thrombophilia risk factors, supervises over
the preparation of material for EQA organizations of SEKK
in specialized coagulation methods. On a regular basis, it
takes part in the testing of international calibration materials
for both routine and highly specialized methods which is
organized by the ISTH (International Society for Thrombosis
and Hemostasis) and NIBSC (National Institute for Biological
Standards and Control). The NRL administers the

comprising data collected since 1980.
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doc. MUDr. luri Marinov, CSc.
luri.Marinov@uhkt.cz, +420 221 977 458

Mgr. Adam Pesek
Adam.Pesek@uhkt.cz, +420 221 977 337

Laboratof klinické pritokové cytometrie je specializovana
laboratof pro diagnostiku a sledovani onemocnéni
hematoonkologickych (akutni leukemie, lymfoproliferace,
myeloproliferace, myelodysplasticky syndrom, mnohocetny
myelom) a neonkologickych  (paroxysmalni  nocni
hemoglobinurie, vrozené poruchy krevnich desticek,
korpuskularni anémie).

Laboratorni postupy jsou validovdany v souladu s
doporucenimi European Leukemia Net (ELN), International
Clinical Cytometry Society (ICCS), European Society of Clinical
Cell Analysis (ESCCA) a akreditovany dle normy CSN EN 1SO
15189. Velky diraz je kladen na validaci vysoce senzitivnich
a specifickych metod pro zachyt a sledovani méfitelné
zbytkové choroby po terapii/transplantaci akutnich leukemii
(AML MRD, B-ALL MRD, T-ALL MRD), lymfoproliferaci
(B-CLL MRD, MCL MRD, HCL MRD) a mnohocetného
myelomu (MM MRD). V laboratofi je ro¢né vySetfeno cca
5 000 pacientt a provedeno cca 135 000 vykon( pro Ustavni
pacienty a extramuralni konzilia z velké ¢asti republiky.

Laboratof se podilinatesenivyzkumnych projektt a klinickych
studii a zajistuje postgradualni vyuku stfedoskolskych a
vysokoskolskych zdravotnikd. Laboratof se pravidelné
zUcastnuje mezinarodnich cykld externi kontroly kvality (UK
NEQAS) a je organizatorem programu mezilaboratorniho
porovnani (MLP) pro Ceskou a Slovenskou republiku a
mezinarodniho programu externi kontroly kvality v ramci
Evropské spolec¢nosti pro klinickou bunécénou analyzu EILCP.
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doc. MUDr. luri Marinov, CSc.
luri.Marinov@uhkt.cz, +420 221 977 458
Mgr. Adam Pesek
Adam.Pesek@uhkt.cz, +420 221 977 337

The Laboratory of Flow Cytometry is a specialized clinical
Laboratory for diagnostics and monitoring hemato-
oncological diseases (acute leukemia, lymphoproliferative
disease, myeloproliferative  disease, myelodysplastic
syndrome, multiple myeloma) and non-oncological diseases
(paroxysmal nocturnal hemoglobinuria, congenital platelet
disorders, corpuscular anemia).

Laboratory techniques are validated in conformity with the
recommendations of the European Leukemia Net (ELN), the
International Clinical Cytometry Society (ICCS), the European
Society of Clinical Cell Analysis (ESCCA), and accredited
according to the standard CSN EN ISO 15189. Big emphasis
is put on the validation of highly sensitive and specific
methods for capturing and monitoring measurable residual
disease after therapy/transplantation of acute leukemias
(AML MRD, B-ALL MRD, T-ALL MRD), lymphoproliferative
disorders (B-CLL MRD, MCL MRD, HCL MRD) and multiple
myeloma (MM MRD). Annually, the laboratory examines
approximately 5,000 patients, and performs some 135,000
procedures for IHBT patients and extra mural consultations
for most of the Czech Republic.

The laboratory takes part in research projects and clinical
studies, and provides postgradual training of high-school
and university graduates in medicine. On a regular basis,
it participates in international cycles of external quality
assessment (UK NEQAS) and organizes the program
of inter-laboratory comparison (ILC) for the Czech and
Slovak Republic and the international program of external
proficiency testing in the frameworkof the European Society
for Clinical Cell Analysis (ESCCA).



MUDr. Dana Mikulenkova
Dana.Mikulenkova@uhkt.cz, +420 221 977 411
MUDr. Radka Simeckova
Radka.Simeckova@uhkt.cz, +420 221 977 310

Morfologicko-cytochemickd laboratof je laboratofiklinického
Useku, kterd pro pacienty lGzkovych stanic a ambulance
rutinné vysSetfuje krevni obraz vcetné mikroskopického
hodnoceni a hodnoti panopticky obarvené natéry aspiratd
kostni dfené. Zajistuje tedy kompletni cytologickou
diagnostiku z krevniho obrazu a kostni drené, pricemz ke
stanoveni diagndz ddale vyuzivd dvanact cytochemickych
metod (vizobr. natéraspiratu kostnidfené od pacientasakutni
myeloidni leukemii barveny na pfitomnost myeloperoxidazy
s Cetnymi Auerovymi ty¢kami v myeloblastech). Poskytuje
cytologickd konzilia pro velkou ¢ast Ceské republiky. Je
jednou z deseti referencnich laboratofi tvoficich Skupinu
expertnich pracovist (SEP) pro mikroskopickou analyzu
natérd periferni krve v rdmci externiho hodnoceni kvality
organizovaného firmou SEKK, s. r. o. Rutinni diagnostické
metody jsou akreditovany dle €SN EN 150:15189 spoleénosti
CIA, o. p. s., (vySetfeni krevniho obrazu s analyzatorovym
diferencidlem, retikulocyty na analyzatoru a mikroskopické
hodnoceni natéru periferni krve). Krevni obrazy vysetiuje
na analyzatorech firmy SYSMEX CZ fady XN, které nabizeji
i dalsi, nadstavbové parametry (IPF, IG, PLT-F) vyuZitelné v
diagnostice hematologickych chorob. Pfistroj pro pfipravu
natéru periferni krve a jeho barveni usnadnuje svou
vykonnosti laboratorni praci. Digitalni morfologické pfistroje
(DM96, DI60) pomahaji v hodnoceni natéru periferni
krve a vyznamné se tak podileji na diagnostice hemato-
onkologickych onemocnéni hlavné u pacientl s téZkou
leukopenii ¢i s neoplaziemi z lymfoidni fady. Na pracovisti
celorocné probiha vyuka stfedoskolskych a vysokoskolskych
pracovnikd véetné lékar, ktefi se pfipravuji na specializaéni
zkousku z hematologie.

MUDr. Dana Mikulenkova
Dana.Mikulenkova@uhkt.cz; +420 221 977 411
MUDr. Radka Simeckova
Radka.Simeckova@uhkt.cz, +420 221 977 310

The Laboratory of Morphology and Cytochemistry is a
laboratory of the Clinical Division that performs routine
blood count tests for patients of inpatient centers and the
Outpatient Department, including microscopic assessment,
and evaluates panoptically stained smears of bone
marrow aspirates. Thus, it performs complete cytological
diagnostics based on blood count and bone marrow, and
for establishing diagnoses it also uses twelve cytochemical
methods (see Fig. Bone marrow aspirate smear from a
patient with acute myeloid leukemia being stained for the
presence of myeloperoxidase with numerous Auer rods in
myeloblasts). It offers cytology consultations for most of
the Czech Republic. It is one of ten reference laboratories
comprising the Group of Expert Centers (Czech abbreviation
SEP) for microscopic analysis of peripheral blood smears
in the framework of external proficiency testing organized
by the SEKK, s. r. 0. company Routine diagnostic methods
are accredited according to the standard CSN EN 1S0:15189
of the CAl company (examination of blood count with
an analyzer differential, reticulocytes on an analyzer and
microscopic assessment of peripheral blood smear). Blood
counts are examined on analyzers made by the SYSMEX
CZ company of the XN series, offering other extension
parameters (IPF, 1G, PLT-F) that can be used in diagnostics
of hematological diseases. The efficiency of the device for
the preparation of peripheral blood smear and its staining
facilitates laboratory work. Digital morphological devices
(DM96, DI60) help to evaluate peripheral blood smear, thus
contributing an important share to diagnostics of hemato-
oncological diseases, chiefly in patients with grave leukopenia
and/or neoplasms of the lymphoid line. The laboratory is a
year-round training center of high-school and university
graduates, including physicians, who prepare themselves for
an examination of specialization in hematology.
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MUDr. Jifi Schwarz, CSc.
Jiri.Schwarz@uhkt.cz, +420 221 977 278
Ing. Jana Markova, Ph.D.
Jana.Markova@uhkt.cz, +420 221 977 278

Laboratof provadi standardni molekularni vySetreni fuznich
genl u akutni myeloidni leukemie (AML), véetné urgentniho
stanoveni fuze PML/RARa u akutni promyelocytarni
leukemie (APL), véetné dalSich fuzi u molekuldrné
variantnich forem APL. Laborator provadi i zachyt klonality
u lymfoproliferativnich onemocnéni B i T fady; u chronické
lymfatické leukemie (CLL) je pfitom vySetfen mutacni stav
IgHV (dUlezity prognosticky faktor). Dale vysetfuje klonalni
mutace u myeloproliferativnich neoplazii (MPN): mutace
tyrozinové kinazy JAK2, mutace genli CALR a MPL. Vysetiuje
i fadu dalSich mutaci s prognostickym vyznamem u pacientt
jak s AML, tak i CLL a MPN. Kromé uvedenych vysetieni pfi
zachytu onemocnéni provadi také nasledné molekuldrni
sledovani minimalniho rezidualniho onemocnéni u AML,
APL, CLL a u vybranych ptipadli MPN. V roce 2019 bylo
vysetieno celkem 1 570 vzork( krve nebo kostni drené.
Cinnost laboratore spociva prevazné v rutinni diagnostice
uvedenych stavl, vétSina vykon( je hrazena z prostredkd
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MUDr. Jifi Schwarz, CSc.
Jiri.Schwarz@uhkt.cz, +420 221 977 278
Ing. Jana Markova, Ph.D.
Jana.Markova@uhkt.cz, +420 221 977 278

The laboratory performs standard molecular detection of
fusion genes in acute myeloid leukemia (AML), including
urgent determination of PML/RARa fusion in acute
promyelocytic leukemia (APL), plus other fusions of
molecular variants of APL. The laboratory performs the
capture of clonality of lymphoproliferative diseases of B and
T cell origin; in case of chronic lymphatic leukemia (CLL) the
laboratory examines the IgHV mutation status (an important
prognostic factor). Furthermore, it tests clonal mutations
in myeloproliferative neoplasias (MPN): mutations of JAK2
tyrosine kinase, and CALR and MPL gene mutations. It also
tests a number of other mutations of prognostic relevance
in patients with AML, as well as CLL and MPN. Apart from
the above-mentioned disease detection tests, it performs
follow-up monitoring of minimal residual disease for AML,
APL, CLL and selected cases of MPN. In 2020, the laboratory
tested a total of 1,570 blood or bone marrow samples. The
core of the laboratory activity is routine diagnostics of the



vefejného zdravotniho pojisténi. Vyzkumna cinnost je
spojena s uvedenymi tématy. Pro pacienty s MPN ma
laborator vlastni vySetfovaci panel k zachytu dalSich mutaci
pomoci sekvenovani nové generace.

above conditions, and most services are reimbursed from
public health insurance. Research activity is connected
with the above-mentioned topics. For patients with MPN
the laboratory has its own testing panel for detecting other
mutations with the help of new generation sequencing.

37



TRANSFUZIOLOGICKY
USEK
TRANSFUSIOLOGICAL
DIVISION



Transfuzni oddéleni
Aferetické oddéleni
Oddéleni imunohematologie
Oddéleni bunééné terapie

Transfusion Department

Apheresis Department

Department of Immunohematology
Cell Therapy Department
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Pfrednosta: MUDr. Martin Pisacka
Martin.Pisacka@uhkt.cz, +420 221 977 205

Zastupkyné prednosty: doc. MUDr. Zdenka Gasova, CSc.
Zdenka.Gasova@uhkt.cz, +420 221 977 342

Na Transfuziologickém Useku plsobi ctyfi oddéleni,
jejichz prace spociva predevsim v ptipravé transfuznich
pripravk( z pIné krve a z aferézy, v predtransfuzni pfipravé,
véetné pripravy krvetvornych bunék pro transplantace
a mononukledrnich bunék pro aktivni protinadorovou
terapii.

Transfuziologicky usek zaroven organizuje vyuku student(
1. 1ékarské fakulty Univerzity Karlovy a vzdélavani specialistd
v transfuznim lékarstvi.

Transfuzni oddéleni
Vedouci: MUDr. Jana Zlabova
Jana.Zlabova@uhkt.cz, +420 221 977 348

Na Transfuznim oddéleni byla v roce pandemie covid-19 a
v roce stéhovani darcovské ¢asti oddéleni do nahradnich
prostor (z divodu rozsahlé prestavby UHKT) odebirana
stejné jako v uplynulych letech v bézném rezimu predevsim
plna krev (5 148 odbér() a plazma z aferézy.

Z kazdého odbéru plné krve jsou pripraveny standardné
tfi vysoce kvalitni transfuzni pfipravky ERD erytrocyty
deleukotizované resuspendované 5148 TU, TBSD trombocyty
smésné deleukotizované 917 TU, z toho TBSDR trombocyty
smésné deleukotizované v ndhradnim roztoku 296 TU a CZP
— plazmy jsou pfipraveny 4 959 TU a PA plazmy z aferézy 660
TU. Z &4sti odbérd je navic béZné dodavano pro védecké Gcely
BFC (napt. UOCHB, UHKT — laboratof molekularni genetiky, I.
|ékarska fakulta, Motol), bylo vydano BFC 361 TU. V pripadé
potreby je pfipraveno do rezervy TAD (trombocyty z aferézy
deleukotizované) 90 TU.

V tomto roce byla v souvislosti s pandemii zahajena ptiprava
rekonvalescentni patogeninaktivované plazmy PAR Pl 297
TU.
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Head of Division: MUDr. Martin Pisacka
Martin.Pisacka@uhkt.cz, +420 221 977 205
Deputy Head: doc. MUDr. Zdenka Gasova, CSc.
Zdenka.Gasova@uhkt.cz, +420 221 977 342

The Transfusiology Division comprises four departments,
the work of which consists mainly of the preparation of
transfusion products from whole blood and from apheresis,
of pre-transfusion preparation, securing therapeutic
hemapheresis procedures in the broadest scope, including
the preparation of hematopoietic cells for transplants
and mononuclear cells for active antineoplastic therapy.

At the same time, the Transfusiology Division organizes
teaching for students of the 1st Faculty of Medicine of
Charles University and education of specialists in transfusion
medicine.

Transfusion Department
Vedouci: MUDr. Jana Zlabova
Jana.Zlabova@uhkt.cz, +420 221 977 348

In the year of the SARS-CoV 19 pandemic and of the
relocation of the donation part of the department to
substitute premises (owing to a major reconstruction of
IHBT), we chiefly collected whole blood (5,148 collections)
and plasma from apheresis in standard regimen just like in
previous years.

On a routine basis, from every whole blood collection
we prepare three high quality transfusion products: ERD
deleucotized suspended erythrocytes (5,148 TUs), TBSD
mixed deleucotized thrombocytes (917 TUs), of which
TBSDR mixed deleucotized thrombocytes in an alternative
solution (296 TUs) and we prepared 4,959 TUs of fresh frozen
plasma (FFP) and 660 TUs of PA plasma from apheresis.
Moreover, we normally supply BFC from a part of collections
for scientific purposes (e. g. Institute of Organic Chemistry
and Biochemistry, IHBT Laboratory of Molecular Genetics,
1st Faculty of Medicine, Motol hospital); we supplied 361
TUs of BFC. If needed, we prepare a reserve of 90 TUs of
deleucotized thrombocytes from apheresis.



V Odbérové laboratori, kterda je soucasti Transfuzniho
oddéleni, jsou provadény odbéry a vysetreni krevnich obraz(
darcl pred vlastnim darcovskym odbérem a také kontroly
kvality transfuznich pfipravkd vyrobenych na TO i AO.

Dale je soucasti Transfuzniho oddéleni i Laboratof prevence
virovych ndkaz (LPVN). V ni bylo v r. 2020 vysetfeno 7 465
vzorkdl krve darcd. Zadny z nich nebyl v NRL pozitivné
konfirmovan, to znamena, Ze nebyl zaznamenan Zadny
vyskyt povinné testované infekce pfenosné krvi.

Transfuzni oddéleni spolupracuje s Aferetickym oddélenim
pfi provadéni extrakorporalni fotochemoterapie ECP
(zajistuje fotomodifikaci mononuklearnich bunék pomoci
8 metoxypsoralenu a UVA — takto bylo pripraveno 203
TU fotomodifikovanych MNC). Spolupracuje téz pfi
patogeninaktivaci trombocytt a PAR PI.

Transfuzni oddéleni zajistuje také provoz ozafovace
transfuznich pripravkd 8342 TU, navic se standardné ozafuje
pro Transfuzni oddéleni VFN.

Aferetické oddéleni

Vedouci: doc. MUDr. Zdenka Gasova, CSc.
Zdenka.Gasova@uhkt.cz, +420 221 977 295
Zastupkyné vedouci: MUDr. Martina Bohmova
Martina.Bohmova@uhkt.cz, +420 221 977 213

Aferetické oddéleni vyuziva techniku hemaferézy za pomoci
separatord krevnich komponent. Pripravuje transfuzni a
bunécéné pripravky a provadi terapeutické vykony.

Aferetické oddéleni ptipravuje:

o Transfuzni pripravky — deleukotizované trombocyty
a koncentraty granulocytl. Pripravky se separuji pro
nejvice rizikovou skupinu pfijemcl: pro pacienty
s hematoonkologickymi  onemocnénimi, jako jsou

In 2020, in relation to the pandemic, we started to prepare
convalescent pathogen inactivated plasma (PAR Pl 297 TUs).

The Sampling Laboratory, which is a part of the Transfusion
Department, collects blood samples and examines the blood
count of donors prior to the actual donor collection, and
it also checks the quality of transfusion products prepared
at the Transfusion Department and Apheresis Department.
Another part of the Transfusion Departmentis the Laboratory
for Prevention of Viral Infections (Czech abbreviation LPVN).
In 2020, this laboratory tested 7,465 donors’ blood samples.
No sample was positively confirmed by the NRL, which
means that we did not detect any presence of obligatorily
tested blood transmissible infection.

The Transfusion Department cooperates with the
Apheresis Department in performing extracorporeal
photochemotherapy ECP (itis in charge of photomodification
of mononuclear cells with the help of 8-methoxypsoralen
and UVA —in this manner, 203 TUs of photomodified MNCs
were prepared. It also cooperates in pathogen inactivation
of thrombocytes and PAR PI.

The Transfusion Departmentis also in charge of the operation
ofanirradiator of transfusion products (8,342 TUs); moreover,
we provideirradiation servicestothe Transfusion Department
of the General University Hospital (Czech abbreviation VFN).

Apheresis Department

Head: doc. MUDr. Zdenka Gasov4, CSc.
Zdenka.Gasova@uhkt.cz, +420 221 977 295
Deputy Head: MUDr. Martina B6hmova
Martina.Bohmova@uhkt.cz, +420 221 977 213

The Apheresis Department makes use of hemapheresis
technique with the help of separators of blood components.
It prepares transfusion and cell products and provides
therapeutic services.

The department prepares the following items:

o Transfusion products — deleucotized thrombocytes
and concentrates of granulocytes. Products are separated
for the highest-risk group of recipients — for patients with
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polytransfundovani, aloimunizovani a transplantovani
pacienti se zavaznymi imunitnimi a infekénimi komplikacemi.
V indikovanych pfipadech pfipravujeme trombocyty
dle kompatibility v HLA a v HPA znacich mezi darcem a
pfijemcem. Dle potfeby ptipravujeme také CMV negativni
trombocyty a patogen-inaktivované trombocyty. Aferetické
oddéleni ptipravuje trombocyty a granulocyty nejen pro
pacienty z UHKT, ale i pro détské pacienty z FN Motol a z VFN.

e Pripravky lidskych tkani a bunék — kmenové krvetvorné
bunky z perifernikrve (autologni a alogenni) a mononuklearni
buriky (pro DLI) pro pacienty UHKT a VFN a pro Cesky registr
darch krvetvornych bunék. Priprava lidskych tkani a bunék
probihd v rezimu Tkanového zafizeni.

e Mononuklearni bunky pro moderni terapie — pro
pfipravu CAR-T lymfocytl, pro aktivni protinddorovou
imunoterapii ve spolupraci se spolecnosti Sotio, a. s., a pro
pfipravu ex-vivo expandovanych y6 T lymfocytl pro pacienty
UHKT.

Na Aferetickém oddéleni se ddle provadéji terapeutické
vykony: deple¢ni erytrocytaferéza, leukocytaferéza a
trombocytaferéza, vyménna plazmaferéza, vyménna
erytrocytaferéza, extrakorporalni fotochemoterapie,
imunoadsorpce IgG a extrakorpordini hemorheoferéza.
Vykony provadime jak pro pacienty UHKT, tak pro pacienty
VFN, FN Motol, FN Bulovka a dalSich zdravotnickych zafizeni
v Ceské republice.

Na Aferetickém oddéleni dlouhodobé sledujeme bezpecnost
mobilizace a separace u darcd krvetvornych bunék a
granulocytd. Sledujeme a vyhodnocujeme také frekvence a
zévaznost nezadoucich reakci v souvislosti s darcovskymi a
terapeutickymi hemaferézami.

Oddéleni dlouhodobé spolupracuje s Ceskym registrem
darch krvetvornych bunék IKEM. V mezindrodnim méfitku
spolupracujeme se Svétovym registrem pro aferézy (WAA)
pfi sledovéani nezadoucich reakci v souvislosti s provadénim
terapeutickych hemaferéz.

Aferetické oddéleni v roce 2020

e Oddéleni pripravilo 3262 terapeutickych davek
deleukotizovanych trombocytl z 1939 odbérd trombocyti.
Celkem bylo provedeno 1 076 bezptispévkovych odbér, coz

42

hemato-oncological diseases, such as polytransfunded,
alloimmunized and transplanted patients with serious
immunity and infectious complications. In indicated cases,
we prepare thrombocytes according to compatibility in HLA
and HPA markers between the donor and the recipient.
If needed, we also prepare CMV negative thrombocytes
and pathogen-inactivated thrombocytes. The Apheresis
Department prepares thrombocytes and granulocytes not
only for IHBT patients, but also for children’s patients of
FN Motol and for the General University Hospital (VFN) in
Prague.

® Human tissue and cell products — (autologous and
allogeneic) hematopoietic stem cells and mononuclear
cells of peripheral blood and mononuclear cells (for DLI) for
patients of IHBT, VFN and for the Czech Stem Cells Registry.
The preparation of human tissues and cells takes place in the
regimen of a Tissue Establishment.

e Mononuclear cells for modern therapies — for the
preparation of CAR-T lymphocytes, for active antineoplastic
immunotherapy in cooperation with the Sotio, a. s.
company, and for the preparation of ex-vivo expanded y& T
lymphocytes for IHBT patients.

Furthermore, the ApheresisDepartment providestherapeutic
services: depletion erythrocytapheresis, leukocytapheresis
and thrombocytapheresis, plasma Exchange
(plasmapheresis), RBC exchange (erythrocytapheresis),
extracorporeal photochemotherapy, IgG immunoadsorption
and extracorporeal hemorheopheresis. We provide services
both for IHBT patients and patients of VFN, FN Motol, FN
Bulovka and other healthcare establishments in the Czech
Republic.

At the Apheresis Department we carry out a long-term
monitoring of the safety of mobilization and separation in
donors of hematopoietic cells and granulocytes. We also
monitor and evaluate frequencies and seriousness of adverse
reactions in relation to donor and therapeutic hemapheresis
procedures.

Our department cooperates on a long-term basis with the the
Czech Stem Cells Registry of IKEM. On an international scale,
we cooperate with the World Apheresis Registry (WAA)



je cca 55 % vsech odbérd.

e Aferetické a Transfuzni oddéleni UHKT spolupracuji pfi
pripravé patogen-inaktivovanych trombocytl z aferézy. V r.
2020 bylo pfipraveno 126 terapeutickych ddvek patogen-
inaktivovanych trombocyt(. V Cesku se patogen inaktivované
trombocyty pripravuji pouze v UHKT.

o QOddéleni provedlo 751 terapeutickych vykond, vcetné
autolognich a alogennich separaci kmenovych krvetvornych
bunék (PBPC) a mononuklearnich bunék (MNC) u 260
pacientt a darc(.

e QOddéleni provedlo celkem 109 autolognich a 83
alogennich separaci PBPC, véetné mononukledrnich bunék
pro DLI. Separace se provadély celkem u 80 pacientl a 69
darcu.

o (Oddéleni zavedlo do rutinni praxe protokol pro separace
mononukledrnich bunék pro pfipravu CAR-T lymfocytG.
Celkem bylo provedeno 22 separaci u 22 pacientd.

e (Oddéleni pokracovalo v dlouhodobém sledovani
ucinnosti a bezpecnosti mobilizace a separace krvetvornych
bunék u darct po podani biosimilarniho G-CSF.

Oddéleni imunohematologie

Vedouci: MUDr. Martin Pisacka
Martin.Pisacka@uhkt.cz, +420 221 977 205
Zastupkyné vedouciho: Mgr. Hana Tereza Bolckova
Hana.Bolckova@uhkt.cz, +420 221 977 254

Oddéleni imunohematologie je rozdéleno do dvou
zakladnich ¢asti. Rutinni laboratof provadi vysetfeni darca
krve a pacientd UHKT a zajistuje komplexni predtransfuzni

in the monitoring of adverse reactions in relation to the
performance of hemapheresis procedures.

The Apheresis Department in 2020

e Prepared 3,262 therapeutic doses of deleucotized
thrombocytes from 1,939 thrombocytes collections. A total
of 1,076 non-remunerated collections were carried out
which corresponds to approximately 55% of all collections.

e Cooperated, together with the IHBT Transfusion
Department, in the preparation of pathogen-inactivated
thrombocytes from apheresis. In 2020, it prepared 126
therapeutic doses of pathogen-inactivated thrombocytes.
IHBT is the only site in the Czech Republic where pathogen-
inactivated thrombocytes are prepared.

e Performed 751 therapeutic procedures, including
autologous and allogeneic separations of peripheral blood
progenitor cells (PBPCs) and mononuclear cells (MNCs) in
260 patients and donors.

o Performed a total of 109 autologous and 83 allogeneic
separations of PBPCs, including mononuclear cells for DLI.
Separations were carried out in a total of 80 patients and 69
donors.

e Introduced a new protocol into routine practice for the
separation of mononuclear cells for the preparation of CAR-T
lymphocytes. A total of 22 separations were performed in 22
patients.

o Continued the long-term monitoring of the efficiency and
safety of the mobilization and separation of hematopoietic
cells in patients after the administration of biosimilar G-CSF.

Department of Immunohematology
Head: MUDr. Martin Pisacka
Martin.Pisacka@uhkt.cz, +420 221 977 205
Deputy Head: Mgr. Hana Tereza Bolckova
Hana.Bolckova@uhkt.cz, +420 221 977 254

The activity of the Department of Immunohematology is
divided into two basic parts. A routine laboratory performs
examinations of blood donors and IHBT patients, and
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vySetfeni. Specializovand ¢ast provadi sloZitéjsi vysetfeni
antigenli a protilatek proti erytrocytim, leukocytim a
trombocytim. Do této Casti spada Referencni laborator
pro imunohematologii s narodni a mezinarodni plisobnosti,
slouzici jako diagnosticky servis pro komplikované pripady
pro viechny laboratofe transfuzni sluiby v Cesku a na
Slovensku. Podili se na pfipravé a hodnoceni externi kontroly
kvality (SEKK) vSech imunohematologickych laboratofi v
obou zemich, spolupracuje se zahrani¢nimi laboratofemi
a pravidelné se ucastni mezinarodnich cykld externi kontroly
kvality (Instand, Interregionale Blutspende SRK).

Na Oddéleni imunohematologie jsou zavedeny molekuldrné
genetické techniky pro vySetfeni HPA antigend a
erytrocytovych antigenl (systémy BloodChip, FluoGene) a
citlivé laboratorni techniky na bazi mikrokuli¢ek (bead arrays)
pro identifikaci HLA, HPA a HNA protilatek. V roce 2020 bylo
navic zarazeno také testovani genotypu erytrocytovych
antigenl metodou PCR-SSP (ReadyGene) a ve spolupraci
s oddélenim HLA i sekvenovani nové generace (NGS) u
vzorkU s atypickymi ABO fenotypy. Pomoci genotypizacnich
technik jsou vySetfovany komplikované sérologické nélezy u
pacientl z Ceska a Slovenska. Zaroven slouzi k vyhledavani
vzacnych znak( u darct krve, ktefi jsou zafazovani do
Registru vzacnych darcu krve.

Referencni laboratof pro imunohematologii vyuZiva
nejnové;jsi postupy k eliminaci komplikaci predtransfuznich
vysetfeni u pacientl Iécenych monoklondlnimi protilatkami
(napf. Daratumumab, Isatuximab) i k detekci vzacnych
protilatek proti erytrocytim pomoci rekombinantnich
antigenl (rBGA). Laboratof dale provadi vysetreni protilatek
asociovanych s HIT (anti-heparin/PF4). Laboratof provadi
také vysetreni darcd covid rekonvalescentni plazmy na
pfitomnost HLA a HNA protilatek v rdmci prevence rizika
TRALI. VSechny tyto metody pfrispivaji k podrobnéjsSimu
a presnéjsimu vySetfeni darch a pfijemcd transfuznich
pfipravk(i, coZ predstavuje dalsi krok k personalizované
substitucni terapii na miru.

Na oddéleni béhem roku probéhlo dvanact kratkodobych
stazi (laborantt a vysokoskolskych laboratornich pracovnika).
Dale je laborator zapojena do pregradudlni i postgradualni
vyuky imunohematologickych aspektl transfuzniho Iékafstvi.
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provides comprehensive pretransfusion tests. Its specialized
section performs a more comprehensive examination of
antigens and antibodies against erythrocytes, leukocytes and
thrombocytes. This part comprises a Reference Laboratory
for Immunohematology with national and international
competence, functioning as a diagnostic service for
complicated cases to all laboratories of transfusion service
in Czechia and Slovakia. It is involved in the preparation
of an evaluation of external proficiency testing (SEKK) of
all immunohematological laboratories in both countries,
cooperates with foreign laboratories, and, on a regular basis,
takes part in international cycles of external proficiency
testing (Instand, Interregionale Blutspende SRK).

Molecular genetic techniques are in place at the Department
of Immunohematology for the examination of HPA antigens
and erythrocyte antigens (BloodChip, FluoGene systems)
and sensitive laboratory techniques based on bead arrays
for the identification of HLA, HPA and HNA antibodies.
Moreover, the year 2020 saw the inclusion and testing
of the genotype of erythrocyte antigens with the PCR-
SSP (ReadyGene) method, and in cooperation with the
Department of HLA also the new generation sequencing
(NGS) of samples with atypical ABO phenotypes. With the
help of genotyping techniques the department examines
complicated serological findings in patients from the Czech
Republic and Slovakia. At the same time, it serves for seeking
rare characteristics of blood donors who are included in the
Registry of Rare Blood Donors.

The Reference Laboratory for Immunohematology uses
the latest techniques for eliminating complications of
pretransfusion examinations of patients treated with
monoclonal antibodies (e.g. Daratumumab, Isatuximab), as
well as for detecting rare antibodies against erythrocytes
with the help of recombinant antigens (rBGA). moreover, the
laboratory examines antibodies associated with HIT (anti-
heparin/PF4). It also tests donors of Covid convalescent
plasma for the presence of HLA and HNA antibodies in the
framework of the prevention of TRALI risk. Al these methods
contribute to more detailed and accurate examination
of donors and recipients of transfusion products which
represents another step towards personalized substitution
therapy made to measure.



V rdmci vybéru optimdiniho darce pro haploidentickou
transplantaci je vysetfovan u pacientld lymfocytotoxicky
crossmatch a HLA protilatky s dlrazem na identifikaci
protilatek proti neshodnym HLA antigenim darce.

Laboratof HLA serologie obhdjila v roce 2020 EFI akreditaci
na lymfocytotoxicky crossmatch a nové ziskala EFI akreditaci
na screening a identifikaci protilatek HLA I. a Il. tfidy testy
pevné faze na Luminexu.

Na virtualnim kongresu ISBT 2020 byl v rdmci spoluautorstvi
prezentovan prispévek Disrupted RUNX1 Motifs in the ABO
Gene Explain Samples with A3 and B3 Phenotypes.

Oddéleni bunécné terapie

Vedouci: MUDr. Robert Pytlik, Ph.D.
Robert.Pytlik@uhkt.cz, +420 224 436 065
Zastupkyné vedouciho: MUDr. Sarka Rahmatova
Sarka.Rahmatova@uhkt.cz, +420 224 436 058

Oddéleni bunécné terapie (OBT) je tkanové zafizeni
schvalené a pravidelné kontrolované SUKL s povolenim
opatfovat, zpracovavat, uchovavat a propoustét krvetvorné
bunky proalogenniiautolognitransplantace. OBT zpracovava
a uchovava také lymfocyty darcG krvetvornych bunék pro
potransplantacni imunoterapii. Tyto ¢innosti jsou provadény
v souladu se zdkonem o lidskych tkanich a burikach (LTB)
¢. 296/2008 Sb. Déle OBT rozviji program vyroby lécivych
pripravki moderni terapie (LPMT) dle zdkona o lécivech
(378/2007 Sb.).

Zarizeni

OBT je detasované pracovisté umisténé v pavilonu 23
Fakultni nemocnice Motol (FNM), s niZz ma dlouhodobou
smlouvu o pronajmu Ccistych prostor, kryoskladu, kancelafi

In the course of the year, 12 short-term internships
took place (of laboratory technicians and laboratory
operators having a university degree). The laboratory is
also involved in pregraduate and postgraduate teaching of
immunohematological aspects of transfusion medicine.

In the framework of the selection of an optimal donor
for haploidentical transplantation, we test patients for
lymphocytotoxic crossmatch and HLA antibodies with
an emphasis on the identification of antibodies against
incompatible HLA antigens of a donor.

In2020, the Laboratory of HLA Serology successfully defended
the EFI accreditation for lymphocytotoxic crossmatch a new
EFl accreditation for the screening and identification of HLA
antibodies of the 1st and 2nd class through solid phase tests
on the Luminex.

At the ISBT 2020 virtual congress we as coauthors presented
a contribution entitled Disrupted RUNX1 Motifs in the ABO
Gene Explain Samples with A3 and B3 Phenotypes.

Cell Therapy Department

Head: MUDr. Robert Pytlik, Ph.D.
Robert.Pytlik@uhkt.cz, +420 224 436 065
Deputy Head: MUDr. Sarka Rahmatova
Sarka.Rahmatova@uhkt.cz, +420 224 436 058

The Cell Therapy Department (Czech abbreviation OBT) is a
tissue establishment authorized and regularly inspected by
SUKL with a license to acquire, process, store and release
hematopoietic cells for both allogeneic and autologous
transplantations. The OBT also processes and stores
lymphocytes of donors of hematopoietic cells for post-
transplant immunotherapy. These activities are carried
out in conformity with the Act no. 296/2008, Coll., on
Safeguarding the Quality and Safety of Human Tissues and
Cells. Furthermore, the OBT has been developing a program
of the manufacture of modern therapy medicinal products
according to the Act no. 378/2007 Coll., on Pharmaceuticals.

Equipment
The OBT is a separate unit located in the pavilion 23 of the
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a laboratofi. Zpracovani bunék pro transplantace i vyroba
LPMT se provadi v Cistych prostorech s filtrovanym vzduchem
a kontrolovanym mnozstvim ¢astic ve vzduchu.

Lidské tkané a bunky (LTB)

Transplantacni programy
Oddéleni bunécné terapie zabezpecuje sluzby pro vsechny
prazské transplantacni programy, jmenovité:

e Ustav hematologie a krevni transfuze (alogenni program),

e VSeobecnd fakultni nemocnice v Praze (VFN), 1. interni
klinika (autologni program),

e Fakultni nemocnice Motol (FNM), Klinika détské
hematologie a onkologie (alogenni i autologni program),

e Fakultni nemocnice Kralovské Vinohrady (FNKV), Interni
hematologickd klinika (autologni program).

OBT opatiuje, zpracovava a uskladriuje pro UHKT a FN Motol
téZ buriky nepfibuznych darct z &eskych registrd (Cesky
narodni registr darct dfené — CNRDD, Cesky registr darci
krvetvornych bunék — CSCR) i ze zahrani¢nich registrd cestou
CSCR. Pro CSCR rovnéz opatruje a zpracovava buriky c¢eskych
darch uréené k nepfibuznym transplantacim v jinych éeskychi
zahrani¢nich centrech. Uéastni se narodnich i mezinarodnich
kontrolnich a akreditacnich program.

Banka pupecnikové krve

Banka pupecnikové krve Ceské republiky (BPK CR)
slouzi k uskladnéni krve ziskané z pupecniku a placenty
bezprostiedné po porodu. V soucasné dobé probiha na OBT
program pribuzenského darcovstvi, tedy od novorozeného
sourozence pro pacienta, ktery jiz trpi onemocnénim
|éCitelnym transplantaci. Odbéry pribuzenského programu
probihaji ve spolupraci se siti odbérovych zatizeni (porodnic)
spolecnosti Cord Blood Center. Dale BPK uchovava vice
nez 4 000 Stépl pro nepfibuzenské darcovstvi, které jsou
nabizeny ¢eskym i zahrani¢énim transplantaénim centrdm
zprostiedkované pres CSCR. Rozsifovani nepribuzenské
Casti BPK v soucasné dobé neprobiha. Stejné tak se BPK
nepodili ani na programech uchovavani pupecnikové krve
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Motol University Hospital (Czech abbreviation FNM) with
which it has a long-term contract of lease of clean premises,
a cryostore, offices and laboratories. The processing of cells
for transplantation and the manufacture of modern therapy
medicinal products take place in clean premises with filtered
air and controlled quantity of particles in the air.

Human Tissues and Cells (HTCs)

Transplant Programs

The Cell Therapy Department provides services to all
Prague transplant programs pursued by the following
establishments:

e Institute of Hematology and Blood Transfusion (an
allogeneic program)

e General University Hospital (VFN) in Prague; 1st Internal
Clinic (an autologous program)

e University Hospital Motol (FNM), Department of
Pediatric Hematology and Oncology (an allogeneic and an
autologous program)

e University Hospital Vinohrady (FNKV), Internal Clinic of
Hematology (an autologous program).

For IHBT and FNM, the OBT also procures, processes and
stores cells of unrelated donors from Czech registries
(Czech National Registry of Bone Marrow Donors — Czech
abbreviation CNRDD, Czech Stem Cells Registry — CSCR), as
well as foreign registries through the CSCR. For the CSCR it
also procures and processes cells of Czech donors designed
for unrelated donor transplants in other Czech and foreign
centers. It is involved in national and international control
and accreditation programs.

Umbilical Cord Blood Bank

The Umbilical Cord Blood Bank of the Czech Republic
(Czech abbreviation BPK CR) serves for storing blood from
umbilical cord and placenta collected immediately after
child delivery. A program is currently underway at the OBT of
donation from related donors, i.e. from a newly born sibling
for a patient who suffers from a disease treatable through



pro autologni pouZiti.
Lécivé pripravky moderni terapie (LPMT)

OBT jednak rozviji sv(j vlastni program bunécné terapie (v
ramci imunoterapeutického programu UHKT), jednak se
podili na pripravé geneticky modifikovanych (tzv. CAR-T)
lymfocytl pro 1écbu lymfoidnich malignit. Vlastni program
bunécéné terapie zahrnuje:

® Priprava pripravku virus specifické lymfocyty (OBT-LPMT-
VSL), uréeného k 1écbé pacientt s reaktivaci ¢i novou nakazou
nékterymi virovymi onemocnénimi (cytomegalovirus, EB
virus, adenovirus) po alogenni transplantaci. Pfipravuje se
aktivaci lymfocytd zdravého darce pomoci virovych antigen(
a naslednou selekci (vybérem) takovychto lymfocytd na
pristroji CliniMACS Prodigy (obr. 1). Povoleni k vyrobé tohoto
preparatu bylo vyddno SUKL dne 18. &ervna 2019. V soucasné
dobé je pripravovana klinicka studie pro pacienty s reaktivaci
cytomegaloviru. Pro pacienty z jinych transplantacnich
center ne? UHKT je v sou¢asné dobé& mozno virus specifické
lymfocyty pfipravit po schvaleni Uhrady spotfebniho
materialu zdravotni pojistovnou pacienta (aplikace podle § 8
odst. 3 pism. b) bod 2 zédkona ¢. 378/2007 Sb., o 1é&ivech).

® Priprava lidskych mezenchymovych stromalnich bunék
(OBT-LPMT-hMSC) pro imunoterapeutické manipulace,
zejména onemocnéni Stépu proti hostiteli (GvHD) po alogenni
transplantaci (obr. 2). V soucasné dobé je dokoncovana
vyrobni dokumentace a po vyrobé validacnich Sarzi bude
podéna Zadost o povoleni k vyrobé na SUKL.

e® Priprava CAR-T lymfocytld. OBT se v soucasné dobé
podili na pfipravé preparatu tisa-cel (Kymriah® Novartis),
a to vysSetfovanim, zpracovanim, uskladnénim a distribuci
vstupniho materidlu. Periferni mononuklearni buriky (PBMC)
jako surovina pro vyrobu CAR-T lymfocyt( byly v roce 2020
odebrany 26 pacientim (15 pacientdm z UHKT, 6 z VFN,
5 z KDHO) a po zamraZeni byly odesldany do vyrobniho
zatizeni firmy Novartis (celkem 57 vak( PBMC). Hotovy
léCivy pripravek byl pak opét prevzat OBT a uskladnén
v kryoskladu na detasovaném pracovisti FNM az do podani.
V loriském roce bylo na OBT doddno 12 LPMT Kymriah a
timto piipravkem bylo na UHKT lé¢eno 12 pacientd (obr. 3).

transplantation collection of blood from related donors
takes place in cooperation with the network of collection
establishments (maternity hospitals) of the Cord Blood
Center Group. Moreover, the BPK stores over 4,000 grafts
for unrelated donation that are offered both to Czech and
foreign transplant centers through the CSCR. No expansion
of the blood unrelated part of the BPK is under way. Similarly,
the BPK is not involved in the programs of umbilical cord
blood storage for autologous use.

Modern Therapy Medicinal Products (Czech abbreviation
LPMT)

The OBT has been developing its own cell therapy program
(in the framework of the IHBT Immunotherapeutic Program)
on the one hand, and has been involved in the preparation
of genetically modified (the so-called CAR-T) lymphocytes
for the treatment of lymphoid malignities, on the other. The
OBT’s own cell therapy program comprises:

e Virus-specific lymphocytes (OBT-LPMT-VSL) product. It
is intended for treating patients with reactivation of a new
infection with some viral diseases (cytomegalovirus, EB
virus, and adenovirus) after allogeneic transplantation. It is
prepared through the activation of lymphocytes of a healthy
donor with the help of viral antigens and the subsequent
selection of such lymphocytes using the CliniMACS Prodigy
device (Fig. 1). A license for the manufacture of this
preparation was issued by SUKL on 18 June 2019. At present a
clinical trial is being prepared for patients with reactivation of
cytomegalovirus. For patients from other transplant centers
than the IHBT it is currently possible to prepare virus specific
lymphocytes after the approval of the reimbursement of
consumables by the patient’s health insurance company
(application according to Art. 8, par. 3, letter b), point 2 of
the Act no. 378/2007 Coll. on Pharmaceuticals).

® Human mesenchymal stromal cells (OBT-LPMT-hMSC) for
immunotherapeutic manipulations, namely the graft versus
host disease (GvHD) after an allogeneic transplantation (Fig.
2). Production documentation is currently completed and,
after the production of validation samples, an application for
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Nardst poctu pacient(/darcl, odbérd a poétu vyvezenych
vakd PBMC k vyrobé je znazornén na obr 4. Ve spolupraci
s VSeobecnou fakultni nemocnici je pfipravovan program
pro lécbu dalsimi preparaty (axi-cel — Yescarta® a brexu-cel
— Tecartus®, oboji firma Kite/Gilead). V roce 2020 proslo OBT
kontrolou fy Kite/Gilead, a to jak vzdalenym auditem, tak on
site zahrani¢ni inspekci.

Cinnost Oddéleni bunééné terapie v roce 2020

Celkem byly provedeny odbéry od 268 darci, z toho 130
byli zdravi darci pro alogenné transplantované pacienty
(49 %), 138 pak autologné odebirani pacienti (51 %) (obr.
5). V porovnani s rokem 2019 se zvysil pocet odebranych
alogennich i autolognich darcd.

Ze 130 zdravych darc( pro alogenni pacienty bylo 94 darc(
odebrano pro UHKT (72 %) a 36 darc(i pro KDHO FN Motol
(28 %) (obr. 6). Celkem bylo zpracovano 137 odbérl a
z nich bylo pripraveno 666 produktd (vaku), coZ je o0 31 %
vice nez v predchozim roce. Vétsina vyrobenych produkt(
predstavovala darcovské lymfocyty (DLI) (66 %), periferni
krvetvorné bunky (PBPC) predstavovaly 33 % a kostni dien
(KD) 1% (obr. 7). Trendy pocCtu pacientd, odbérl a vyrobenych
vak{ za posledni Ctyti roky jsou zndzornény na obr. 8.

Pro autologni pouziti bylo pfijato ke zpracovani 175 odbér(
krvetvornych bunék od 138 pacient(, pocet pacientl se zvysil
05 % a bylo zpracovano o 9 % vice odbérQ; 57 % nemocnych
bylo z VFN, 28 % z FNKV, 14 % z FN Motol. Z celkového poctu
383 produktl pripadlo 98 % na PBPC a 2 % na kostni dren.
(obr. 9). Trendy poctu pacientd, odbérd a vyrobenych vakl za
posledni ¢tyfi roky jsou zndzornény na obr. 10.

Aplikace kryokonzervované krvetvorné tkané

Pracovnici OBT se podileji na rozmrazeni kryokonzervovanych
bunécnych pfipravkl v spolupracujicich transplantacnich
centrech, v roce 2020 asistovali u 281 aplikaci (narlst
0 28 %). V roce 2020 bylo celkem aplikovdno 387 vakl
bunécnych pripravkd (narlst o 44 %): 208 aplikaci byly PBPC
(307 vaku), 8 aplikaci kostni dfené (9 vak() a 65 aplikaci DLI
(71 vakd). K narGstu poctu aplikaci kryokonzervovanych
pripravk( doslo v souvislosti s pandemii covid-19, protoze
jsou kryokonzervovany alogenni bunécné pfripravky od
ptibuznych i nepfibuznych darcd.
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production license will be lodged with SUKL.

e The OBT is currently involved in the preparation of the
tisa-cel (Kymriah® Novartis) product through examination,
processing, storage and distribution of input material. In
2020, peripheral blood mononuclear cells (PBMCs) were
collected as a raw material for the production of CAR-T
lymphocytes from 26 patients (15 patients from IHBT, 6 from
VFN and 5 from KDHO) and, when frozen, they were sent to
a production plant of the Novartis company (a total of 57
bags containing PBMCs). The finished medicinal product was
then taken back by the OBT and stored in a cryostore of the
separate unit of the FNM until its administration. In 2020,
12 LPMT Kymriah units were supplied to the OBT, and this
product was used at IHBT for the treatment of 12 patients
(Fig. 3). The increase of the number of patients/donors,
collections and sent PBMC bags to production is shown in
Fig. 4. In cooperation with the General University Hospital
(VFN) we have been preparing a program for the treatment
with other products (axi-cel — Yescarta® and brexu-cel —
Tecartus®, both manufactured by Kite/Gilead). In 2020, the
OBT underwent an inspection by Kite/Gilead, both in the
form of a distance audit and an on-site foreign inspection.

Activity of the Cell Therapy Department in 2020

Blood collections were made from a total of 268 donors, 130
of whom were health donors for patients after allogeneic
transplantation (49%), 138 for autologous patients (51%) -
(Fig. 5). In comparison with 2019 there was an increase of
the number of both allogeneic and autologous donors.

Out of 130 healthy donors for allogeneic patients 94 donors
underwent collection for IHBT (72%) and 36 donors for
KDHO FN Motol (28%) - (Fig. 6). A total of 137 collections
were processed and, from them, 666 products (bags) were
prepared —i. e. 31% more than in the previous year. Most
manufactured products represented donor lymphocytes
(DLI) — 66%, peripheral blood progenitor cells (PBPCs)
represented 33% and bone marrow (BM) 1% (Fig. 7). Trends
in the number of patients, collections and manufactured
bags in the past four years are shown in Fig. 8.

For autologous use, the department received 175 collections



Na UHKT bylo provedeno 108 aplikaci 43 alogenni PBPC
(88 vakl) 65 DLI (71 vakll), ve VFN probéhlo 90 aplikaci
autolognich PBPC (123 vaku) ve FNKV 39 aplikaci autolognich
PBPC (54 vaku), na KDHO 36 aplikaci autolognich i alogennich
PBPC (42 vak() a 8 aplikaci autolognich i alogennich kostnich
dreni (9 vaka), viz obr. 12.

Pro pfibuzenskou ¢ast banky pupecnikové krve (BPK) bylo
prostfednictvim Cord Blood Center provedeno 8 odbérd, 1
odbér pupecnikové krve zpracovalo OBT. Pro transplantaci
v 1. 2020 nebyly vydany zadné stépy ani z pribuzenské, ani z
nepribuzenské ¢asti BPK.

Vydej alogennich bunéénych pfipravkii do mimoprazskych
a zahranicnich center pres CSCR

V roce 2020 OBT spolupracovalo na vydeji alogennich
bunécnych pfipravkli od darcd z CSCR do ceskych
mimopraiskych a zahrani¢nich transplantacnich center
z 16 odbérG PBPC a 2 odbérli DLI. Jednalo se o Cerstvé
bunécéné pfipravky, pouze v jednom pripadé byla na Zadost
transplantacniho centra (Brazilie) provedena kryokonzervace
alogenniho PBPC.

Obr. 1 — CliniMACS Prodigy® (Miltényi Biotech) validace
sterility zpracovani metodou mediafill

Fig. 1. — CliniMACS Prodigy® (Miltényi Biotech) validation of
processing sterility through media fill method

of hematopoietic cells from 138 patients for processing, i.
e. the number of patients increased by 5% and 9% more
collections were processed. 57% of patients were from VFN,
28% from FNKV and 14% from FN Motol. Out of the total
number of 383 products, 98% corresponded to PBPCs
and 2% to bone marrow. (Fig. 9). Trends in the number of
patients, collections and manufactured bags in the past four
years are shown in Fig. 10.

Application of Cryopreserved Hematopoietic Tissue

The OBT staff members are involved in unfreezing
cryopreserved cell products in cooperating transplant
centers; in 2020, they assisted to 281 applications (an
increase of 28%). The year 2020 saw the application of a
total of 387 bags of cell products (an increase of 44%): 208
applications were PBPCs (307 bags), 8 applications of bone
marrow (9 bags) and 65 applications DLI (71 bags). The
number of applications of cryopreserved products grew in
relation to the COVID-19 pandemic because allogeneic cell
products of related and unrelated donors are cryopreserved.

IHBT made 108 applications of allogeneic PBPCs (88 bags), 65
DLI (71 bags); VFN made 90 applications of autologous PBPCs
(123 bags), FNKV made 39 applications of autologous PBPCs
(54 bags), KDHO made 36 applications of both autologous
and allogeneic PBPCs (42 bags) and 8 applications of both
autologous and allogeneic bone marrow (9 bags) — see Fig.
12.

For the family related part of the Umbilical Cord Blood
Bank (BPK) 8 collections were made through the Cord Blood
Center, 1 collection of umbilical cord blood was processed
by OBT. In 2020, no grafts were released for transplantation
from family related or unrelated part of the Umbilical Cord
Blood Bank.

Dispensing of allogeneic cell products to centers outside
Prague and abroad through CSCR

In 2020 the department cooperated in the dispensing of
allogeneic cell products from donors from CSCR to transplants
centers outside Prague and abroad from 16 collections of
PBPCs and 2 collections of DLI. They were fresh cell products,
only in one case, at the request of one transplant center
(Brazil), allogeneic PBPCs were cryopreserved.
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Obr. 2a—2d —Program hMSC; a) — pfiprava v laminarnim boxu, Fig. 2. hMSC Program. a) — preparation in a laminary box,
b) — trilinearni diferenciace, c, d) — buriky pod 40ndasobnym b) — trilinear differentiation, c,d) — cells magnified 40 times
a 100nasobnym zvétsenim and 100 times
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Obr. 3 — Pfijem a uloZeni hotového produktu Kymriah® Fig. 3. —Receipt and storage of the finished Kymriah® product
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PBMC pro Wrobu Kymriah, Obr.4 — PBMC pro vyrobu Kymriah, trendy 2019-

2020
trendy 2019-2020
Fig. 4 — PBMCs for the production of Kymriah -
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CARE




Osetrovatelsky personal Klinického a
Transfuziologického useku

Oddéleni fyzioterapie

Oddéleni nutri¢ni terapie
Zdravotneé-socialni sluzby

Nursing staff of the Clinical and Transfusiological
Division

Physiotherapy Department

Nutrition Therapy Department

Medical Social Services
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Nameéstkyné: Mgr. Lucie Vylitovd, DiS.
Lucie.Vylitova@uhkt.cz, +420 221 977 419

Zastupkyné naméstkyné: Mgr. Zderka Zabloudilova, DiS.
Zdenka.Zabloudilova@uhkt.cz, +420 221 977 622

Osetfovatelskd péce tvofi nedilnou soucast zdravotni péce.
Pfi poskytovani péce klademe d(iraz zejména na poskytovani
bezpecné individualni komplexni péce.

Pracovnici Useku pro o$etiovatelskou péci poskytuji zakladni
i vysoce specializovanou oSetrovatelskou péci jak pacientim,
tak darciim krevnich slozek. DodrZuji pfitom nejmodernéjsi
standardy bezpecné oSetfovatelské péce vychazejici
z programu celoZivotniho vzdélavani v Cesku i celé Evropé.

Cilem je pfispivat k tomu, aby nemocni travili v UHKT jen
nezbytné nutnou dobu a citili se zde maximalné pfijemné.
O pacienty a darce krevnich sloZek pecuje vice nei 100
vSeobecnych sester rlzného stupné vzdélani i specializace,
oSetfovatelky, sanitafi a také naptiklad zdravotné-socialni
pracovnice, nutricni terapeutky i fyzioterapeuti, pficemz
vSichni velmi Uzce spolupracuji také s rodinami a dalSimi
blizkymi pacientd.

Management Useku pro oZetiovatelskou péci se zaroveri
spolupodili na koncepci lIéc¢ebnych program i strategickych
cild v celém UHKT. Osetiovatelsky personal vyznamné
participuje na procesu systematického a kontinualniho
zvySovani kvality poskytované péce. Podstatné tak prispél
k ziskani akreditace SAK v prosinci 2020.

V pribéhu roku se podafilo zaktivizovat a Uspésné rozvijet
¢innost PICC tymu a vytvorit informacni brozurku pro
pacienty.

Oddéleni fyzioterapie

Zameéstnanci oddéleni fyzioterapie se podili na preventivni
a individudlni Ié¢ebné rehabilitacni péci u hospitalizovanych
i ambulantnich pacientl. Specidlni péce je vénovana
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Head of Division: Mgr. Lucie Vylitova, DiS.
Lucie.Vylitova@uhkt.cz, +420 221 977 419
Deputy Head: Mgr. Zderika Zabloudilova, DiS.
Zdenka.Zabloudilova@uhkt.cz, +420 221 977 622

Nursing care is part and parcel of medical care. While
providing care, we place particular emphasis on the provision
of safe, individual, comprehensive care.

The staff members of the Nursing Care Division provide
basic, as well as a highly specialized nursing care to patients
and blood components donors. In their activity they follow
the latest standards of safe nursing care based on a program
of lifelong learning in the Czech Republic and in all Europe.

Our aim is to contribute that patients spend only the
absolutely necessary time at IHBT and feel a maximum
comfort. Patients and blood components donors are looked
after by more than 100 general nurses with different levels
of education and specialization, female and male hospital
attendants and also, for instance, medical social workers,
nutrition therapists or physiotherapists — all of them
cooperate very closely with patients’ families and other
close persons.

At the same time, the management of the Nursing Care
Division contributes to the conception of therapeutic
programs and strategic goals of the entire IHBT. The nursing
staff members take an important part in the process of
a systematic and continuous increase of the quality of
provided care. Thus, they made a fundamental contribution
to the acquisition of accreditation of the Joint Accreditation
Committee (Czech abbreviation SAK) in December 2020.

In the course of the year we succeeded in activating and
successfully developing the activity of the PICC team and to
produce an information booklet for patients.

Physiotherapy Department

The staff members of the Department of Physiotherapy take
part in the preventive and individual curative rehabilitation
care of both inpatients and outpatients. Special care is



pacientdm s poruchami hemokoagulace. Rehabilita¢ni
programzahrnuje zakladnicilerehabilitacnipéce: predchazeni
komplikacim, obnoveni porusenych tkani, zabranéni progresi
poskozeni a rozvoji komplikaci progredujiciho onemocnéni.

Oddéleni nutric¢ni terapie

Oddéleni zabezpecuje adekvatni nutriéni péci o pacienty
se zvlastnim zamérenim na dietni opatfeni v pribéhu
jednotlivych fazi 1écby u hospitalizovanych i ambulantnich
pacientl. Béhem hospitalizace je sledovdn a hodnocen
nutriéni stav pacientl, je provddéna edukace pacientl a
rodinnych pfislusnikll o dietnich omezenich a stravovacim
rezimu v obdobi hospitalizace i napf. o naslednych doc¢asnych
stravovacich omezenich po propusténi do domaciho
prostfedi. Pacienti mohou s nutricnimi terapeutkami
konzultovat pomoci e-mailu nebo telefonicky. Pro
ambulantni pacienty po transplantaci krvetvornych bunék je
dvakrat tydné k dispozici nutri¢ni poradna.

Zdravotné-socialni sluzby

Utvar participuje na fe$eni zdravotné-socialni problematiky
pacientd UHKT v kontextu dlouhodobého onemocnéni.
Zdravotné-socialni péce je cilené planovédna na zakladé
indikace Iékare a individudlnich potfeb pacienta s ohledem
na socidlni zazemi i moZnosti rodiny.

V pribéhu hospitalizace zdravotné-socialni pracovnik
kontaktuje pacienta a jeho blizké a spole¢né vytvareji
plan navaznych zdravotné-socidlnich a podptrnych sluzeb
vterénunebovlizkovych zatizenich. Cilem sluzby je bezpecné
propusténi pacienta do ptirozeného domaciho prostredi,
eventudlné do adekvatniho liZkového zafizeni hospicové
péce. Uzce spolupracujeme s poskytovateli domaci paliativni
péce napri¢ celou Ceskou republikou. Socialni pracovnice je
zapojena do podptirného a paliativniho tymu UHKT.

Uspésné, i kdyz v omezenych moZnostech také v tomto roce
pokracovala spoluprace s dobrovolnickou organizaci Amélie,
zZ.s.

provided to patients with hemocoagulation disorders.
Our rehabilitation program comprises basic goals of
rehabilitation care: prevention of complications, recovery of
damaged tissues, prevention of damage progression and of
the development of complications of a progressing disease.

Nutrition Therapy Department

It provides adequate nutrition care of patients with a special
focus on dietary measures in the course of the various
treatment stages of both inpatients and outpatients. In
the course of hospitalization we monitor and evaluate the
patients’ nutrition condition, and educate patients and
their family members about dietary limitations and the
nutrition regimen in the hospitalization period, and also,
for instance, about follow-up temporary dietary limitations
after the release to home environment. A nutrition advisory
center is availablefFor outpatients after hematopoietic cell
transplantation twice a week.

Medical Social Services

The department takes part in dealing with medical social
problems of IHBT patients in the context of long-term
diseases. Medical social care is purposefully planned on the
basis of physicians’ indication and patients’ individual needs,
and with regard to the social background and possibilities of
their families.

In the course of hospitalization a medical social worker
contacts a patient and his/her close persons, and together
theydraw up a plan of follow-up medical social and supportive
services in the field or at inpatient establishments. The aim of
the service is a patient’s safe release to his/her natural home
environment or to an adequate inpatients establishment of
hospice care. We closely cooperate with providers of home
palliative care across the entire Czech Republic. Our social
workers are integrated in the Supportive and Palliative Team
of IHBT.

Although in limited conditions, we continued our successful
cooperation with Amelia voluntary service also in 2020.
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Vzdélavani osetifovatelského personalu

Profesni rozvoj oSetfovatelského persondlu probiha
v navaznosti na potfeby pacientl lé¢enych v ambulantni i
IGzkové Easti UHKT. Sestry jsou do specializa¢niho vzdélavani
zafazovany pribéiné s ohledem na provozni moznosti
pracovist. Podporujeme také Gcast na kratkodobych
vzdélavacich a odbornych akcich, Gcéast je pracovnikiim
umozniovdna v zdvislosti na organizacnich a financnich
moznostech. Pfi zafazovani jednotlivych pracovnikd je vidy
zohlednéna ucast na vzdélavacich aktivitdch v predchozim
kalendarnim roce. V pribéhu roku pordddme vlastni odborné
seminare a dalsi vzdélavaci akce, naptiklad certifikovany kurz
Osetrovatelska péce o pacienta v hematoonkologii.

V letoSnim roce do planu vzdélavani vstoupila pandemie
covid-19, a tak byly nékteré vzdélavaci akce zruseny,
presunuty nebo nahrazeny distan¢ni formou.
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Further Education of Nursing Staff

Professional advancement of nursing staff members takes
place in connection with the needs of patients treated in the
outpatient and inpatient part of IHBT. Nurses are regularly
incorporated into specialization education according to
operational possibilities of the centers. We also support
the staff members’ participation in short-term educational
and professional activities; we facilitate their involvement
depending on organizational and financial possibilities. .
When integrating individual staff members, we always take
into account their participation in educational activitiesin the
previous calendar year. In the course of a year, we organize
our own professional seminars and other educational events
such as the Certified Course: Nursing Care of Patients in
Hemato-oncology.

The 2020 education plan was affected by the Covid-19
pandemic, a therefore some educational events were
cancelled, postponed or replaced with a distance form.
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VEDA A
VYZKUM

SGIENCE
AND RESEARCH



Oddéleni molekuldrni genetiky

Oddéleni HLA

Oddéleni cytogenetiky

Oddéleni biochemie

Oddéleni imunologie

Oddéleni proteomiky

Oddéleni imunomonitoringu a pritokové
cytometrie

Oddéleni genomiky

Referat administrativy vyzkumu

Department of Molecular Genetics
Department of HLA

Department of Cytogenetics
Department of Biochemistry
Department of Immunology
Department of Proteomics
Department of Genomics
Research Administration Office
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Nameéstek: prof. Ing. Jan. E. Dyr, DrSc.
Zastupce naméstka: doc. Ing. Mgr. Bc. Roman Kotlin, Ph.D. MHA
Roman.Kotlin@uhkt.cz, +420 221 977 612

Usek pro védu, vyzkum a vyvoj UHKT je tvofen sedmi
oddélenimi, z nichz kazidé provadi vyzkumné ¢innosti Uzce
spjaté s vysoce specializovanou zdravotnickou péci v oblasti
hematologie, onkohematologie a hemostdzy a trombdzy
poskytovanou UHKT. Ve své vyzkumné a védecké &innosti
se zabyvad jak zakladnim, tak aplikovanym vyzkumem
v oblastech molekularni genetiky, genomiky, proteomiky,
interaktomiky, metabolomiky, biochemie, imunogenetiky,
imunologie, cytogenetiky a virologie. Hlavnim zaméfenim
vyzkumu je analyza molekuldrnich mechanism@ vzniku
a vyvoje hematologickych onemocnéni a laboratorni
monitorace plsobeni pouZivanych léc¢ebnych postupd. Na
vyzkumu je spolupracovano se 3pickovymi institucemi a
odborniky z celé Ceské republiky i se $pickovymi odborniky
a institucemi po celém svété. Nedilnou soucdsti useku je
poskytovani rutinnich vysetfeni, a to prfedevsim v oblasti
HLA, molekularni genetiky, biochemickych metod ¢ivirologie.
Posledni, ne vSak nejméné duleZitou je také vychova novych
odbornik(i, at uZz pregradudlnich, nebo postgradudlnich
studentd.

Oddéleni molekularni genetiky

Vedouci: doc. Mgr. Katefina Machova Poldkova, Ph.D.
Katerina.Machova@uhkt.cz, +420 221 977 305
Zastupkyné vedouci: Mgr. Hana Zizkova, Ph.D.
Hana.Zizkova@uhkt.cz, +420 221 977 221

Rok v ¢islech

Probéhlo 2 497 vysetfeni molekuldrniho monitorovani
transkriptu BCR-ABL1 (2 315 vysSetfeni hladiny transkriptu
BCR-ABL1 a 182 vysetifeni pro analyzu mutaci v kindzové
doméné BCR-ABL1), 195 diagnostickych vysetfeni
pfitomnosti a typu transkriptu BCR-ABL1 a 26 vysetfeni
panelu fuznich genl u pacientt s diagndzou akutni leukemie.

Oddéleni molekuldrni genetiky poskytuje akreditovand
molekularné geneticka vysetieni onkogenu BCR-ABL1 a s tim
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Head of Division: prof. Ing. Jan. E. Dyr, DrSc.
Deputy Head: doc. Ing. Mgr. Bc. Roman Kotlin, Ph.D. MHA
Roman.Kotlin@uhkt.cz, +420 221 977 612

The IHBT Division for Science, Research and Development
comprises seven departments, every one of which pursues
research activities that are closely related to a highly
specialized health care in the sphere of hematology,
oncohematology and hemostasis and thrombosis provided
by IHBT. In our research and scientific activities we deal
with both basic and applied research in the areas of
molecular genetics, genomics, proteomics, interactomics,
metabolomics, biochemistry, immunogenetics, immunology,
cytogenetics and virology. The main focus of our research
is the analysis of molecular mechanisms of the formation
and development of hematological diseases and laboratory
monitoring of the effect of the therapeutic procedures. We
cooperate with top-level research institutions and experts
both from the entire Czech Republic and from all over the
world. An inseparable part of the division is the provision of
routine examinations, chiefly in the sphere of HLA, molecular
genetics, biochemical methods or virology. Last but not least
is the education of new experts, whether pregraduate or
postgraduate students.

Department of Molecular Genetics

Head: doc. Mgr. Katefina Machova Poldkova, Ph.D.
Katerina.Machova@uhkt.cz, +420 221 977 305
Deputy Head: Mgr. Hana Zizkova, Ph.D.
Hana.Zizkova@uhkt.cz, +420 221 977 221

The year 2020 in numbers

2,497 examinations of molecular monitoring of BCRA-
BL1 transcript (2,315 examinations of the level of BCR-
ABL1 transcript and 182 examinations for the analysis of
mutations in the BCR-ABL1 kinase domain), 195 diagnostic
examinations for the presence and type of BCR-ABL1
transcript and 26 examinations of the panel of fusion genes
in patients diagnosed with acute leukemia.

The Department of Molecular Genetics provides accredited



souvisejici pravidelné molekuldrni monitorovani méfritelné
rezidualni nemoci (MRN) u pacientd s onemocnénim
chronické myeloidni leukemie (CML) a Ph+ akutni
lymfoblastické leukemie (ALL) a rovnéz detekce mutaci v
kindzové doméné BCR-ABL1, které zpUsobuji rezistenci k
|écbé inhibitory tyrozinovych kinaz a pro jejichz detekci je
od cervna 2020 pouzivana i nové akreditovand metoda
NGS. Dalsimi poskytovanymi vySetfenimi jsou analyza
panelu faznich gen(, které se vyskytuji u pacient(i s ALL,
a farmakogenotypovani jednobodového polymorfismu
souvisejiciho s odpovédi na Iécbu imatinibem.

Svou vyzkumnou cinnost oddéleni sméruje ke zlepSovani
molekularni diagnostiky CML a ALL pro klinickou praxi
s vyuzitim novych technologii (pf. sekvenovani nové
generace, digitdlni PCR). Cilem je zjistit a s klinickou relevanci
véas odhalit rozvijejici se rezistenci na Iécbu (vyzkum in
vitro a in vivo). V rdmci svych projektl studuje také dalsi
molekularni mechanismy onemocnéni (pf. rozvoj mutaci
v nadorové specifickych genech, epigeneticka regulace ve
zdravé a leukemické krvetvorbé; role transportérl 1ékd ve
vzniku rezistence na léky).

V roce 2020 oddéleni molekularni genetiky:

e organizovalo 5. ro¢nik mezilaboratorniho porovnavani
zkousek pro oblast detekce mutaci v kindzové doméné BCR-
ABL1, kterého se Uspé&3né zdcastnily EtyFi laboratofe z Ceska
a Slovenska,

e organizovalo 16. ro¢nik mezilaboratorniho porovnani
pro oblast diagnostické stanoveni fuzniho genu BCR-ABL1,
kterého se Uspéiné zucastnilo 8 laboratoii z Ceska,

e 29. Unora 2020 organizovalo na ptdé UHKT setkani
s pacienty s hematoonkologickymi onemocnéni s praktickou
zkuSenosti v laboratofich.

Nejvyznamnéjsi dosazené vysledky

e U CIA byla Uspésné akreditovana dle CSN EN ISO 15189
metoda sekvenovani nové generace pro detekci mutaci v
kindzové doméné (KD) BCR-ABL1. Touto metodou bylo v
roce 2020 vysetfeno 98 pacient(, u kterych bylo provedeno
126 analyz. V roce 2020 byla také zavedena, validovana a

molecular genetic examinations of BCR-ABL1 oncogene and
the related regular molecular monitoring of measurable
residual disease (MRD) in patients suffering from chronic
myeloid leukemia (CML) and Ph+ acute lymphoblastic
leukemia (ALL), as well as the detection of mutations in the
BCR-ABL1 kinase domain, which cause resistance to the
treatment with tyrosine kinases inhibitors, for the detection
of which a newly accredited NGS method has been used
since June 2020. Other provided examinations include the
analysis of the panel of fusion genes occurring in patients
with ALL, and pharmacogenotyping of single-nucleotide
polymorphism related to the response to the imatinib
treatment.

The department gears its research activity towards the
improvement of molecular diagnostics of CML and ALL for
clinical practice with the use of new technologies (e. g. next
generation sequencing, digital PCR). The goal is to find out
and, with clinical relevance, to timely detect the developing
resistance to treatment (in vitro and in vivo research). In the
framework of its projects, it has been also studying other
molecular mechanisms of the disease (e.g. the development
of mutations in tumor-specific genes, epigenetic regulation
in healthy and leukemic hematopoiesis, and the role of
transporters of pharmaceuticals in the development of
resistance to pharmaceuticals).

In 2020 the Department of Molecular Genetics:

e Organized the 5th edition of Interlaboratory Comparison
of Tests for the area of “Detection of Mutations in BCR-ABL1
kinase domain”, in which 4 laboratories of the Czech and
Slovak Republic took a successful part;

o Organizedthe 16th edition of Interlaboratory Comparison
for the area of “Diagnostic Determination of the BCR-ABL1
Fusion Gene”, in which 8 laboratories of the Czech Republic
took a successful part;

e Organized a Meeting with patients with hemato-
oncological diseases with practical experience in laboratories
on the IHBT premises on 29 February 2020.

The most important achievements
® Accordingto CSN EN ISO 15189, the department reached
a successful accreditation of the method of new generation
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pfipravena k akreditaci u CIA dle CSN EN I1SO 15189 doplnénd
verze SOP umozZiujici NGS analyzu mutaci v KD BCR-ABL1
u pacientll s minor prestavbou BCR-ABL1. Tento postup je
zasadni pro pacienty s ALL nesouci BCR-ABL1 fuzi, kde se
vétsinové jedna o fuzi v oblasti minor.

e V C(asopise Leukemia oddéleni publikovalo védecky
¢lanek Analysis of chronic myeloid leukaemia during
deep molecular response by genomic PCR: a traffic light
stratification model with impact on treatment-free remission
jako vystup projektu reSeného s podporou institucionalnich
prostfedkt UHKT a grantu AZV 15-31540A Molekuldrni
detekce chronické myeloidni leukemie pomoci pacient-
specifické fuze genu BCR-ABL1: dopad na efektivitu lécby ve
spolupraci s evropskym konsorciem EUTOS.

e \Vysledky ziskané v ramci projektu Detekce mutaci v
kindzové doméné BCR-ABL1 pomoci sensitivnich technologii
nové generace u pacientl s CML a Ph+ ALL byly prezentovany
formou predndasky Major molecular response is the threshold
for NGS analysis and resistant BCR-ABL1 mutation detection
in CML a formou posteru Do not waste the data: A pipeline
for evaluation of BCR-ABL1 kinase domain mutations using
individual thresholds na virtudlni konferenci 25th EHA Annual
Congress. Prace je v pfipravé pro publikovani v odborném
Casopise. Dalsi vysledky z feseni projektu byly shrnuty do
formy Letter to Editor nesouci nazev Sensitivity and reliability
of DNA-based mutation analysis by allele-specific digital PCR
to follow resistant BCR-ABL1-positive cells, ktery byl v roce
2021 publikovan v ¢asopise Leukemia.

e Vysledky dosazené v pribéhu feseni projektu Skrining
frekventované mutovanych genl u hematologickych
onemocnéni s poruchou vyzrdvdni myeloidni krevni Fady v
pribéhu krvetvorby u pacienti s CML, kteri v dobé diagnozy
dosdhliveku 18-30 let byly v roce 2020 vybrany pro posterova
sdéleni na tfech konferencich: 20. praZské hematologické
dny, 22nd Annual John Goldman Conference on Chronic
Myeloid Leukemia: Biology and Therapy (European School
of Hematology) a 62nd ASH Annual Meeting & Exposition.
Predbéiné vysledky poskytly dobry zdklad pro navrh
projektu translacniho vyzkumu Spectrum of NGS detected
somatic mutations and their association with prognosis and
outcome of adolescent and young adult patients with Ph-
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of sequencing for the detection of mutations in BCR-ABL1
kinase domain (KD) with the Czech Accreditation Institute
(CAl). This method was used in 2020 for the examination of
98 patients, in whom 126 analyses were made. The year 2020
also saw the introduction, validation and preparation for
accreditation with CAl, according to the standard CSN EN ISO
15189, a complemented version of the SOP facilitating NGS
analysis of mutations of KD BCR-ABL1 in patients with minor
rearrangement of BCR-ABL1. This procedure is essential for
patients with ALL carrying BCR-ABL1 fusion gene, where in
most cases it is a fusion in the minor region.

e In the Leukemia journal the department published
a scientific article entitled Analysis of chronic myeloid
leukemia during deep molecular response by genomic PCR:
a traffic light stratification model with impact on treatment-
free remission as an output of a project pursued with the
support of institutional resources of IHBT and the grant
AZV 15-31540A “Molecular detection of chronic myeloid
leukemia with the help of patient-specific fusion of BCR-
ABL1 gene: Impact on treatment efficiency” in cooperation
with the European EUTOS consortium.

® The results obtained in the framework of the project
entitled “Detection of mutations in BCR-ABL1 kinase domain
with the help of sensitive technologies of a new generation
in patients with CML and Ph+ ALL” were presented in the
form of a lecture entitled “Major molecular response is the
threshold for NGS analysis and resistant BCR-ABL1 mutation
detection in CML” and in the form of a poster titled “Do
not waste the data: A pipeline for evaluation of BCR-ABL1
kinase domain mutations using individual thresholds” at the
virtual gathering of 25th EHA Annual Congress. The lecture
has been prepared for publication in a professional journal.
Other results of the project pursuit were summarized in the
form of a Letter to Editor entitled “Sensitivity and reliability
of DNA-based mutation analysis by allele-specific digital PCR
to follow resistant BCR-ABL1-positive cells”, published in
2021 in the Leukemia journal.

e The results reached in the course of the project entitled
“Screening of frequently mutated genes in hematological
diseases with disorder in the maturing of myeloid blood line
in the course of hematopoiesis in patients with CML who,



positive leukemias, ktery byl podan k posouzeni Agenture
pro zdravotnicky vyzkum v CR.

o Vysledky dosazené v pribéhu feSeni projektu
Epigenetické, genetické a molekuldrni faktory potrebné
pro mutagenezi onkogenu BCR-ABL1 v prubéhu lécby Ph
pozitivnich bunék inhibitorem tyrosinkindz (GACR, & 18-
18407S) byly v roce 2020 prezentovany formou posterového
sdéleni Mutace zodpovédné za rezistenci bunék chronické
myeloidni leukemie na lécbu jsou ziskavdny de novo béhem
plsobeni imatinibu pfi aktivaci chybujici alt NHEJ drdhy
na konferenci 20. praZské hematologické dny — Post-ASH.
Vysledky tfiletého reSeni grantu ve spolupraci védeckého
a klinického tseku UHKT s pracoviéti Ustav patologické
fyziologie 1. LF UK a CLIP 2. LF UK a FN Motol byly shrnuty
do manuskriptu védeckého ¢lanku Somatic mutations in
oncogenes are in CML acquired de novo via deregulated
base-excision repair and altNHEJ, ktery je v recenznim fizeni
peer-review.

e V ramci projektd reSenych na Oddéleni molekularni
genetiky vznikd téz prace s ndzvem NeZddouci ucinky
Ié¢by imatinibem vyvolané intraceluldrnimi koncentracemi
latek v cilovych burikdch v souvislosti s membrdanovym
transportem u pacientti s CML. Prvni vysledky této prace
byly prezentovdny jako poster na mezinarodnim kongresu
22nd Annual John Goldman Conference on Chronic Myeloid
Leukemia: Biology and Therapy (European School of
Hematology). Pro rok 2021 planujeme vysledky publikovat
v odborném casopise.

at the time of diagnosis, reached 18-30 years of age” were
selected in 2020 for poster communications at 3 conferences:
20th Prague Hematology Days, 22nd Annual John Goldman
Conference on Chronic Mpyeloid Leukemia: Biology and
Therapy (European School of Hematology) and 62nd ASH
Annual Meeting & Exposition. Preliminary results offered a
good basis for the draft project of the translational research
entitled “Spectrum of NGS detected somatic mutations and
their association with prognosis and outcome of adolescent
and young adult patients with Ph-positive leukemias” that
was filed for assessment by the Czech Health Research
Council.

e The results reached in the course of the project entitled
“Epigenetic, genetic and molecular factors necessary for
the mutagenesis of the BCR-ABL1 oncogene during the
treatment of Ph+ cells with tyrosine kinases inhibitor” (GACR,
reg. no. 18-18407S) were presented in 2020 in the form of
poster communication entitled “Mutations responsible
for the resistance of cells of chronic myeloid leukemia
to treatment are acquired de novo during the action of
imatinib in the activation of erring alt NHEJ pathway” at
the conference called 20th Prague Hematology Days — Post-
ASH. The results of the three-year-long grant in cooperation
of the IHBT scientific and clinical center with the Institute
of Pathological Physiology of the 1st Faculty of Medicine
of Charles University (Czech abbreviation LF UK) and the
CLIP of the 2nd LF UK, and FN Motol were summarized in a
manuscript of a scientific paper entitled “Somatic mutations
in oncogenes are in CML acquired de novo via deregulated
base-excision repair and altNHEJ”, now undergoing a peer-
review.

e Inthe framework of projects pursued at the Department
of Molecular Genetics, work is under way on “Adverse
effects of the imatinib treatment caused by intracellular
concentrations of substances in target cells in relation to
membrane transport in patients with CML". The first results
of this work were presented as a poster at the international
gathering of 22nd Annual John Goldman Conference on
Chronic Myeloid Leukemia: Biology and Therapy (European
School of Hematology). For 2021, we plan to publish the
results in a scientific journal.
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Oddéleni HLA

Vedouci oddéleni: Ing. Milena Vrana
Milena.Vrana@uhkt.cz, +420 221 977 430
Zastupkyné vedouci: Mgr. Hana Cechova
Hana.Cechova@uhkt.cz, +420 221 977 380

Rok v Cislech

Béhem pandemie covid-19 béZel po cely rok program
vyhledavani darci pro nase pacienty indikované
k transplantacim krvetvornych bunék. Celkové bylo
vySetfeno na HLA 1 341 vzorkd (z toho 421 vzork( pacientd
pred transplantaci krvetvornych bunék, 415 vzorkd
pfibuznych darcd, 256 vzorkd nepfibuznych darcd ze
zahranicnich a ceskych registri, 219 vzorkd pacientd pro
dalsi indikace a 30 vzorkd externi kontroly kvality), 4 162
primarnich vzork( pro sledovani bunééného chimerizmu (z
toho 238 vzorkl prijemct a darcl pro vysetfeni informativity
a 3 924 vzorkd pro potransplantacni monitorovani). Celkem
67 pacientl bylo testovano na pfitomnost mutace v genu
NPM1 a 70 pacientli v genu CEBPA. U 1 216 vzorkld bylo
stanoveno mnozstvi transkriptd genu WT1 a u 389 vzork(
mnozstvi transkriptll mutovaného genu NPM1. Pfitomnost
mutace v genu HBB byla zjistovana u 100 vzorkd a v genech
HBA1 a HBA2 u 94 vzorkd. Mutacni skrining byl proveden u
39 pacientli s MDS onemocnénim.

Oddéleni HLA je ve struktufe Ustavu hematologie a krevni
transfuze (UHKT) samostatnym oddélenim v rédmci Useku
pro védu, vyzkum a vyvoj a je soucdsti Komplementu
laboratofi UHKT a Néarodni referenéni laboratofe pro DNA
diagnostiku (NRL). Hlavnim zamérenim oddéleni HLA jsou
vysetfeni pacientl spojend s vyhledavanim vhodnych darcl
pro transplantace hematopoetickych kmenovych bunék
a nasledné monitorovani potransplantacniho prabéhu.
Oddéleni HLA se skladd ze dvou pracovnich skupin: ze Skupiny
HLA genotypizace a Skupiny pro vysetfovani bunécného
chimerismu.

V roce 2020 Oddéleni HLA Uspésné ziskalo akreditaci nejen
dle platnych ¢eskych norem (€SN EN 1SO 15189, €SN EN
ISO 17025), ale splnilo také pozadavky dle Standards for
Histocompatibility Testing of European Federation for
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Department of HLA

Head: Ing. Milena Vrand
Milena.Vrana@uhkt.cz, +420 221 977 430
Deputy Head: Mgr. Hana Cechova
Hana.Cechova@uhkt.cz, +420 221 977 380

The year 2020 in numbers

Despite the COVID-19 pandemic, the whole year saw the
continuation of the program of searching donors for our
patients indicated for transplants of hematopoietic cells.
HGLA antibody testing was performed of a total of 1,341
samples (421 of which were samples of patients prior to
transplants of hematopoietic cells, 415 samples of related
donors, 256 samples of unrelated donors from foreign
and Czech registries, 219 samples of patients for other
indications, and 30 samples of external proficiency testing).
4,162 primary samples were designated for monitoring
cell chimerism (238 of which were samples of recipients
and donors for informativity testing and 3,924 samples for
post-transplant monitoring). 67 patients were tested for the
presence of the mutation of the NPM1 gene and 70 patients
of the CEBPA gene. The amount of the WT1 gene transcripts
was determined in 1,216 samples, and the amount of the
mutated NPM1 gene in 389 samples. The presence of
mutation in the HBB gene was detected in 100 samples, and
in HBA1 and HBA2 genes in 94 samples. Mutation screening
was performed in 39 patients with MDS.

In the structure of the Institute of Hematology and Blood
Transfusion (IHBT) the Department of HLA is an autonomous
department in the frameworkof the Division for Science,
Research and Development and it is a part of the IHBT Lab
Complex and the National Reference Laboratory (NRL) for
DNA Diagnostics. The main focus of the Department of
HLA is the examination of patients related to the search
of suitable donors for transplants of hematopoietic stem
and the subsequent post-transplantation monitoring. The
Department of HLA comprises two working groups: the
Group of HLA Genotyping and the Group for the Examination
of Cell Chimerism.

In 2020, the Department of HLA successfully obtained



Immunogenetics pro oblast Haematopoietic Stem Cell
Transplantation, Haemopoietic Chimaerism and Engraftment
(HCE) Monitoring a Disease Association Studies.

V roce 2020 v ramci NRL obé pracovni skupiny opét
organizovaly externi kontroly kvality: Vazba HLA s chorobami
a Kvantitativni vysetfeni bunécného chimerismu. Obé
kontroly probéhly na mezindrodni Urovni a jsou zafazeny v
seznamu poskytovatell External Proficiency Testing (EPT)
u European Federation for Immunogenetics a u Ceského
institutu pro akreditaci. Kontroly Vazby HLA s chorobami se
ve dvou kolech zucastnilo celkem 33 laboratofi, pfedevsim
z Ceska, ale i z Rakouska, Slovenska, Itdlie a Bosny a
Hercegoviny. Kontroly Kvantitativni vysetieni bunécného
chimerismu se zucastnilo v fadném kole celkem 14 laboratofi
(3 z Ceska, 1 ze Slovenska, 2 z Polska, 1 z Madarska, 3 z
Ruska, 2 z Turecka, 1 z Recka, 1 z Rakouska) a doplrikového
kola se zucastnily 2 tuzemské laboratofe. Pocty Ceskych a
zahranicnich Gcéastnik( externich kontrol kvality v poslednich
deseti letech jsou uvedeny v grafu.

Ve spolupraci se Sekci imunogenetiky Ceské spole¢nosti
alergologie a klinické imunologie byl uspordddn dalsi
pravidelny edukacni workshop Vazba HLA s chorobami.

Pfesné urceni alel HLA systému a uréeni miry HLA shody
mezi pacientem a jeho darcem je klicovym pozadavkem
Uspésnosti alogenni transplantace krvetvornych bunék
(HSCT — hematopoetic stem cell transplantation).

V pribéhu roku 2020 bylo u pacient( a jejich darc HSCT
identifikovano pét novych alel, dvéma z nich byly v pribéhu
roku 2020 pfidéleno mezindrodni oznaceni a byly jiz
publikovany v katalogu alel HLA v celosvétové databdzi
IMGT. Jedna se o alely HLA-B*51:329Q a HLA-C*03:544.
Dalsi z novych alel jsou v procesu zadavani.

V rdmci rozsifeni projektu IFP 3767-16 i nadale probihalo
testovani novych moznosti potransplantacniho monitorovani
bunééného chimerismu, a to jak detekce specifickych non-
HLA, tak i HLA markerd u pacient( po haploidentickych HSCT.
Haploidenticky darce sdili jeden HLA haplotyp s pacientem
(shoda minimalné 5/10). Pfi relapsu onemocnéni muze

accreditation not only according to Czech standards (CSN
EN ISO 15189 and CSN EN ISO 17025), but it also met the
requirements of the Standards for Histocompatibility Testing
of European Federation for Immunogenetics for the areas
of Hematopoietic Stem Cell Transplantation, Hemopoietic
Chimerism and Engraftment (HCE) Monitoring and Disease
Association Studies.

In 2020, in the framework of the NRL, both working groups
again organized external proficiency testing: “Association
between HLA and Diseases” and “Quantitative Examination
of HLA Chimerism”. Both of these quality assessments took
place at the international level and are included in the list
of providers of External Proficiency Testing (EPT) at the
European Federation for Immunogenetics and the Czech
Accreditation Institute (CAl). A total of 33 laboratories took
part in the two rounds of the “Association between HLA
and Diseases”, chiefly from the Czech Republic, as well as
from Austria, Slovakia, Italy and Bosnia and Herzegovina. A
total of 14 laboratories (3 from Czechia, 1 from Slovakia, 2
from Poland, 1 from Hungary, 3 from Russia, 2 from Turkey,
1 from Greece and 1 from Austria) took part in the regular
round of the “Quantitative Examination of HLA Chimerism”,
and 2 Czech laboratories took part in the complementary
round. The numbers of domestic and foreign participants in
external proficiency testing in the past ten years are shown
in the following figure.

In cooperation with the Division of Immunogenetics of the
Czech Society of Allergology and Clinical Immunology we
organized another regular education workshop “Association
between HLA and Diseases”.

The exact identification of HLA alleles of the system and
the determination of the degree of HLA matching between
the patient and his/her donor is a key requirement for the
success for allogeneic the HSCT (hematopoietic stem cell
transplantation).

In the course of 2020 we identified 5 new alleles in our
patients and their HSTC donors; two of them were assigned
international classification in the same period, and they were
already published in the catalog of HLA alleles and identified
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dojit v dusledku genetické prestavby ke ztraté neshodného
specifického HLA haplotypu pacienta, coZ je oznacovano
jako HLA loss relaps. Odliseni od klasického relapsu je nutné
pro spravné urceni nasledné strategie |écby (podani infuze
darcovskych T-lymfocytl je u HLA-loss relapsu neefektivni,
naopak dlsledkem mulZe byt Graft versus Host Disease
(GvHD). Pro detekci HLA-specifickych markerl pomoci
metody kvantitativni real-time PCR (qPCR) je vyuZivdn
komer¢ni kit, ktery testuje HLA lokusy A, C a DPB1. Vzhledem
k vétsSimu poctu pfipadd nenalezeni vhodného HLA markeru
pro detekci HLA loss relapsu, jsme se v roce 2020 zaméili
na porovnani metod qPCR a PCR se sekvencné specifickymi
primery pro genotypizaci HLA (PCR-SSP). Cilem je urcit,
zda je mozné metodu PCR-SSP pouZit pro detekci HLA loss
relapsu u pacientd s neinformativnim markerem pro qPCR.
Prozatim bylo vySetfeno 35 novych vzorkd pomoci qPCR
a 107 vzorkd pomoci PCR-SSP (zahrnuje i dfive analyzované
vzorky pomoci gPCR). U Zadného z nové testovanych vzorkd
nebyl detekovan HLA loss relaps, jednalo se relaps klasicky.

Number of Czech and foreign participants of
external proficiency testing organised by HLA
department
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worldwide (IMGT database). They are the following alleles:
HLA-B*51:329Q and HLA-C*03:544. Other new alleles are in
the process of assignment.

In the framework of the extension of the IFP 3767-16 project
there was a continuous testing of new possibilities of post-
transplantation monitoring of cell chimerism, the detection
of specific non-HLA, as well as HLA markers in patients after
haploidentical HSCTs. A haploidentical donor shares one
HLA haplotype with a patient (a minimum match of 5/10).
In case of the disease relapse, as a consequence of genetic
rearrangement, the patient’s unmatched genetic haplotype
can be lost and this is labelled as HLA-loss relapse. The
differentiation of standard relapse is necessary for a correct
determination of the subsequent treatment strategy (the
administration of an infusion of donor T-lymphocytes) is
inefficient in case of HLA-loss relapse, on the contrary, it can
result in Graft versus Host Disease (GvHD). For detecting
HLA-specific markers with the help of quantitative real-time
PCR (qPCR) method, the use is made of a commercial kit for
testing HLA locuses A, Cand DPB1. Owing to a higher number
of cases when a suitable HLA marker for detecting HLA-loss
relapse failed to be found, we focused our activity in 2020 on
the comparison of qPCR and PCR methods with sequentially
specific primers for genotyping HLA (PCR-SSP). The goal is
to determine whether the PCR-SSP method can be used for
detecting HLA-loss relapse in patients with a non-informative
marker for qPCR. For the time being, 35 new samples were
tested with the help of gPCR and 107 samples with the
help of PCR-SSP (including the samples analyzed earlier
with the help of gPCR). No HLA-loss relapse was detected
in any of the newly tested samples, it was standard relapse.

/texts in graph — Domestic participants CHIM - Domestic
participants HLA - Foreign participants CHIM - Foreign
participants HLA/
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DosaZené vysledky

V roce 2020 vysla kniha Rare Diseases, kterda obsahuje
kapitolu Suitable Molecular Genetic Methods for the
Monitoring of Cell Chimerism, jez je odbornou verejnosti
velmi kladné hodnocena.

3
2014
2015 5545

2017
2018 4449

2020

1 domestic participants CHIM B foreign participants CHIM

B domestic participants HLA B foreign participants HLA

The results reached

The year 2020 saw the publication titled “Rare Diseases”
which includes the chapter “Suitable Molecular Genetic
Methods for the Monitoring of Cell Chimerism”, evaluated
very positively by professional public.
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Oddéleni cytogenetiky

Vedouci: Mgr. Sarka Ransdorfovd, Ph.D.
Sarka.Ransdorfova@uhkt.cz, +420 221 977 352, +420 224 96
3307

Zastupkyné vedouci: Mgr. Marie Valeridnova, Ph.D.
Marie.Valerianova@uhkt.cz, +420 221 977 352, +420 224 96
3307

Oddéleni cytogenetiky je soucasti Centra nadorové
cytogenomiky (CNC) ULBLD VFN a 1. LF UK a je umisténo
v aredlu VSeobecné fakultni nemocnice v pavilonu A7
v suterénu a v 1. patre.

Cytogenetické oddéleni zajistuje vysetfeni chromosom( z
bunék kostni dfené a periferni krve u nemocnych s krevnimi
chorobami, jako jsou preleukemie, myelodysplastické
syndromy, leukemie i lymfomy. Tato vysetfeni slouzi
k potvrzeni diagndzy, urceni progndzy i ke sledovani pribéhu
terapie a monitorovani Uspésnosti 1é¢by. Chromosomové
zmény jsou u vySe zminénych onemocnéni identifikovany
jednak metodou klasické cytogenetické analyzy konvenéniho
G-pruhovani, jednak molekularnécytogenetickymi
metodami, jako je fluorescencni in situ hybridizace (FISH),
mnohobarevna FISH (mFISH), mnohobarevné pruhovani s
vysokou resoluci (mBAND), popf. ¢ipovymi technologiemi
array CGH/SNP (ve spoluprécis VFN). FISH s centromerickymi
sondami slouZi k identifikaci poc¢etnich zmén chromosomd,
FISH s lokus specifickymi sondami potvrzuje nalezy deleci,
amplifikaci, inverzi a inzerci jednotlivych chromosomovych
usekd i gend, mnohobarevna FISH (mFISH) a mnohobarevné
pruhovani (mBAND) identifikuji vSechny chromosomové
zmény v jednom hybridiza¢nim pokusu a umoznuji uréeni
pfesného rozsahu deleci/amplifikaci. K vyhledavani mitos
je vyuZivan systém pro automatické vyhledavani a ukladani
mitos, metafer. Analyza chromosomU a uréovani karyotypu
se provadi pomoci mikroskopu a pocita¢ové analyzy obrazu.
VSechny patologické nalezy odhalené na zdkladé klasické
cytogenetické analyzy jsou ovéfovany metodou FISH za
vyuziti fluorescenéniho mikroskopu. Detailni molekuldrné-
cytogenetickd analyza genomu leukemickych bunék v dobé
stanovenidiagndzy av pribéhu onemocnéni nejen umozruje
detekci kryptickych prestaveb, identifikaci rekurentnich
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Department of Cytogenetics

Head: Mgr. Sarka Ransdorfovd, Ph.D.
Sarka.Ransdorfova@uhkt.cz, +420 221 977 352, +420 224
963 307

Deputy Head: Mgr. Marie Valeridnova, Ph.D.
Marie.Valerianova@uhkt.cz, +420 221 977 352, +420 224 96
3307

The Department of Cytogenetics is a joint site with the Center
of Oncocytogenetics, the Institute of Medical Biochemistry
and Laboratory Diagnostics, the General University Hospital
and the First Faculty of Medicine of Charles University, and it
is located on the premises of the General University Hospital,
pavilion A7, in the basement and on the first floor.

The department is in charge of examinations of
chromosomes of bone marrow and peripheral blood cells of
patients with hematological diseases, such as preleukemias,
myelodysplastic syndromes, leukemias and lymphomas.
These examinations serve for confirming diagnoses,
determining prognoses, as well for monitoring the therapy
and the treatment success rate. Chromosomal changes
in the above-mentioned diseases are identified using the
method of standard cytogenetic analysis of conventional
G-striping, as well as molecular cytogenetic methods,
such as fluorescent in situ hybridization (FISH), multicolor
FISH (mFISH), multicolor striping with high resolution
(mBAND), or chip technologies of CGH/SNP arrays (in
cooperation with VFN). FISH with centromeric probes
serve for identifying numerical changes of chromosomes,
FISH with locus specific probes confirm the deletions,
amplifications, inversions or insertions of individual
chromosome sections or genes, multicolor FISH (mFISH)
a multicolor striping (mBAND) identify all chromosomal
changes in one hybridization assay and allow an accurate
determination of the extent of deletions/amplifications. A
metaphase finder (Metafer) is used for automated scanning
and saving of cytogenetic slides. Chromosomes are analyzed
and karyotypes are determined using a microscope and
digital image analysis. All pathological findings, detected on
the basis of the classical cytogenetic analysis, are confirmed
with FISH techniques and a fluorescent microscope. Detailed



zlomovych mist a uréeni gend zahrnutych v molekularni
patogenezi leukemii a preleukemii, ale pfispiva i k identifikaci
chromosomovych oblasti a/nebo gen( spjatych s progresi
malignich bunék. Tyto oblasti a geny pak mohou byt dale
klonovany a mapovény pomoci molekuldrné genetickych
technik. Molekularnécytogenetické studie tak mohou v
budoucnu pfispét nejen k vyvoji novych diagnostickych
metod, ale i k zavedeni modernich molekularné cilenych
|écebnych pristupd.

Vyzkumna cinnost je vyznamnou soucasti prace oddéleni.
PFi ni jsou mimo FISH technik ve spolupraci s VFN vyuzivany
i metody array CGH v kombinaci se SNP sondami. Kromé
feseni vlastnich projektd dochazi ke spolupraci na vyzkumné
Cinnosti ostatnich oddéleni dstavu. Detailné se oddéleni
zaméfuje na analyzu komplexnich prestaveb a studium
zlomovych mist na chromosomech s naslednou identifikaci
gen( podilejicich se na vzniku a vyvoji hematoonkologickych
onemocnéni.

Nejvyznamnéjsi dosazené vysledky

V loriském roce se oddéleni zamérilo na vzdcné a kryptické
prestavby chromosom( a identifikaci vzacnych faznich
gend, které by mohly hrat vyznamnou roli v patogenezi
akutni myeloidni leukemie (AML). Bylo vySetfeno 62
nové diagnostikovanych dospélych pacientl pomoci
kombinace cytogenomickych metod. U 12/62 pacientd
(19 %) byla prokazana rekurentni translokace t(15;17)
(022;921), t(16;16)(p13;922) nebo inv(16) (p13.1922). U
25/62 pacientd (40 %) byly nalezeny dal$i chromosomové
prestavby nebo komplexni karyotyp. U 3/25 nemocnych
(5 %) byly detekovany i vzacné kryptické translokace.
Ve spolupraci s oddélenim molekuldrni genetiky (Ing. J.
Markova) byly s pomoci RT-PCR a pfimého sekvenovani
identifikovdny jednotlivé geny a jejich fuzni partnery
podilejici se na vzniku a rozvoji onemocnéni: krypticka
translokace t(5;12)(931.1;p13) s fiznim genem ACSL6/ETV6
u nemocného (muz, 74 let) s AML MO, vzacnd translokace
(5;11)(935;p15.5) s fuznim genem NSD1/NUP98 prokazana
u dvou nemocnych (Zena, 64 let a muz, 64 let, oba AML
M5b). Na zakladé téchto vysledk( byly navrieny specifické
primery a sondy tak, aby umoznily monitorovat minimalni

molecular cytogenetic analysis of the genome of leukemic
cells at the time when the diagnosis is determined and
during the disease facilitates not only the detection of
cryptic rearrangement, the identification of recurrent
breakpoints and the determination of genes included in
molecular pathogenesis of leukemias and preleukemias,
but it also contributes to the identification of chromosomal
areas and/or genes related to the progression of malignant
cells. Then, these areas and genes can be further cloned
and mapped with the help of molecular genetic techniques.
Thus, in future, molecular cytogenetic studies can contribute
not only to the development of new diagnostic methods, but
also to the implemenetation of modern molecular targeted
therapeutic approaches.

An important part of our work is research activity. In this
field, in cooperation with VFN, apart from FISH techniques,
we also use methods of CGH arrays in combination with SNP
probes. Besides our own projects, we cooperate in research
activities of the other IHBT departments. Our in-depth focus
is the analysis of complex rearrangements and study of
breakpoints in chromosomes with subsequent identification
of genes involved in the emergence and development of
hemato-oncological diseases.

The most important achievements

In 2020 we focused on rare and cryptic rearrangement cases
of chromosomes and the identification of rare fusion genes
that could play an important role in the pathogenesis of
acute myeloid leukemia (AML). We examined 62 newly
diagnosed adult patients with the help of a combination of
cytogenomic methods. In 12/62 patients (19%) we proved
recurrent translocations (15;17)(9q22;921), t(16;16)(p13;922)
orinv(16)(p13.1922). In 25/62 patients (40%) we found other
chromosomal rearrangements or a complex karyotype. In
3/25 patients (5%) we detected rare cryptic translocations.
In cooperation with the Department of Molecular Genetics
(Ing. J. Markova), with the help of RT-PCR and direct
sequencing, we identified individual genes and their fusion
partners involved in the origin and development of diseases:
cryptic translocation t(5;12)(gq31.1;p13) with the fusion gene
ACSL6/ETV6 in a patient (male, 74 years) with AML MO, rare
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zbytkové onemocnéni béhem intenzivni antileukemické
|éCby. Diky kombinaci cytogenomickych metod byly u
pacientll s AML detekovany vzacné translokace. Nasledné
molekuldrni analyzy téchto prestaveb poskytly informace
dlleZité pro presné monitorovani pribéhu terapie. Kromé
toho vzhledem k vzacnému vyskytu téchto aberaci doplfuji
informace o kazdém novém pfipadu vSeobecné znalosti o
klinickém a biologickém profilu onemocnéni. Identifikace
vzécnych flznich genl tak mlzZe pfispét k lepSimu pochopeni
patogeneze AML.

Pribéziné vysledky byly prezentovany na virtualni Konferenci
Evropské hematologické spolecnosti (European Hematology
Association EHA 2020) a na 53. vyrocni cytogenetické
konferenci v Olomouci.

Vyzkum oddéleni je zaméren také na studium prestaveb
genu ASXL1 u nemocnych s deleci 20q. Jiz dfive bylo
prokazano, Zze nejen mutace, ale i delece genu ASXL1 jsou
spojeny s nepfiznivou progndzou a zhorSenym priilbéhem
onemocnéni (Bfezinovd a kol., Neoplazma 2019). Uvedeny
soubor nemocnych je nadale rozsifovan, v letoSnim roce
byly analyzovano 9 pacientl se samostatnou deleci 20q,
z toho u sedmi nemocnych zlstal gen ASXL1 zachovan, u
jednoho byla prokazana uplna delece a u jednoho pacienta
parcidlni delece genu ASXL1 — tento nalez bude dale ovéren
na molekularni drovni.

V roce 2020 byla prezentovana retrospektivni studiie
vyskytu vrozenych chromosomovych zmén u pacientt
s hematologickym onemocnénim. Konstitucni
chromosomové aberace jsou pfi cytogenetickém vysSetreni
pacientd s hematologickymi onemocnénimi, s vyjimkou
trisomie 21, obvykle ndhodnym nalezem. V retrospektivni
studii byly analyzovanyi karyotypy kostni difené nebo
bunék periferni krve u 23 201 pacientt s myeloidnimi nebo
lymfoidnimi poruchami diagnostikovanymi v letech 1998
az 2019. Nasledné bylo ovéfeno podezieni na konstitucni
abnormality chromosom{ vySetfenim lymfocyth periferni
krve stimulovanych PHA. Vyskyt vrozenych chromosomovych
zmén ve zkoumaném souboru pacientd s hematologickym
onemocnénim odpovida Cetnosti jejich vyskytu v populaci.
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translocation (5;11)(q35;p15.5) with the fusion gene NSD1/
NUP98, proved in two patients (a female, 64 years, and a
male, 64 years, both AML M5b). Based on these results,
specific primers and probes were designed to facilitate the
monitoring of minimal residual diseases during intensive
anti-leukemic treatment. Thanks to the combination of
cytogenomic methods, we detected rare translocations in
patients with AML. Subsequent molecular analyses of these
rearrangements yielded important information for accurate
monitoring of the course of therapy. Apart from that, in view
of the rare occurrence of these aberrations, information
about every new case complements general knowledge
of clinical and biological profile of the disease. Thus, the
identification of rare fusion genes can contribute to a better
understanding of the pathogenesis of AML.

We presented current results at the virtual Conference of the
European Hematology Association EHA 2020 and at the 53rd
Annual Cytogenetic Conference held in Olomouc.

Our research is also focused on the study of ASXL1 gene
rearrangements in patients with 20q deletion. Earlier
we proved (Brezinova et al., Neoplasma 2019) that not
only mutation but also deletions of the ASXL1 gene are
associated with unfavorable prognosis and worsened disease
progression. We continue to extend our set of patients, in
2020 we analyzed 9 patients with separate 20q deletion, in
7 patients of which the ASXL1 gene was preserved, in one
patient we proved complete deletion and in one patient
partial deletion of the ASXL1 gene — this finding will be
checked at the molecular level.

In 2020, we presented a retrospective study of the
occurrence of congenital chromosomal changes in patients
with a hematological disease. Constitutional chromosomal
aberrations in cytogenetic examination of patients with
hematological diseases usually constitute a random finding,
with the exception of trisomy 21. In the retrospective study
we analyzed karyotypes of bone marrow or peripheral blood
cells of 23,201 patients with myeloid or lymphoid disorders
diagnosed in the years 1998-2019. Then we checked our
suspicion of constitutional abnormality of chromosomes by



Tyto zmény zahrnuji rGzné typy chromosomovych aberaci:
trisomii chromosomu 21, balancované i nebalancované
prestavby chromosomového materidlu a aneuploidie
pohlavnich chromosoma. Vysledky ve shodé s ostatnimi
studiemi naznacuji, Ze asociace hematologické malignity s
vrozenou chromosomovou odchylkou se jevi jako ndhodnd
s vyjimkou akutni leukemie a konstitucni trisomie 21.
Béhem roku 2020 neptibyl Zadny novy pacient s vrozenou
chromosomovou aberaci. Vysledky retrospektivni studie byly
prezentovdny na virtudini konferenci Evropské spolec¢nosti
lékarské genetiky (European Human Genetics Virtual
Conference ESHG 2020) a jsou pfipravovany k publikovani.

V uplynulém roce bylo také pokracovano ve studiu tplnych
Ci castecnych ztrat chromosomu 7 u dospélych pacientQ
s myelodysplastickymi syndromy (MDS) a akutni myeloidni
leukemii (AML). Tento rekurentni nalez je velmi dalezitym
prognostickym ukazatelem, protoZe aberace jsou obvykle
spojeny se Spatnou odezvou na lécbu a rychlejsi progresi
onemocnéni. V roce 2020 byl soubor dospélych pacient( s
AML/MDS a aberacemi chromosomu 7, sledovanych od roku
2017, rozsifen o 25 nové diagnostikovanych nemocnych.
Celkem je nyni v souboru 76 pacientld. Karyotypy
byly analyzovdny za pouziti kombinace konvencnich a
molekuldrné-cytogenomickych metod (FISH, mFISH/
mBAND, array CGH/SNP). Monosomie chromosomu 7 jako
samostatnd aberace byla zjisténa u deviti pacient (9/76,
12 %). Izolovana delece 7q byla prokazana pouze v jednom
pfipadé. V 65 pripadech byla aberace chromosomu 7
detekovana v kombinaci s jinymi zménami (19/76) nebo jako
soucast komplexniho karyotypu (46/76, 61 %). Nejéast&jsi
zlomovd mista byla lokalizovana v oblastech 7922, 7931
a 7933-7q36. U 16 pacientl (21 %) pak byla prokazana
strukturni pfestavba kratkych i dlouhych ramen 7p/7q. Byla
potvrzena znacnd heterogenita zlomovych mist na dlouhém
rameni chromosomu 7. Delece tumoru supresorového
genu EZH2 v oblasti 7936.1 byla zatim prokdzana u 25
pacientd (33 %) a v analyze je dale pokracovano. Ztraty
genetického materidlu na chromosomu 7 spolu s dalSimi
zménami byly spojeny se Spatnou progndézou a rychlou
progresi onemocnéni. U pacientl s myeloidnimi malignitami
je proto véasna detekce deleci 7p/7q duleZitd pro spravné

examining peripheral blood lymphocytes stimulated with
PHA. The occurrence of congenital chromosomal changes in
our set of patients with a hematological disease corresponds
totheincidenceinpopulation.Thesechangesincludedifferent
types of chromosomal aberrations: trisomy of chromosome
21, both balanced and imbalanced rearrangements of
chromosomal material and sex chromosome aneuploidies.
Our results indicate, in conformity with other studies, that
the association of hematological malignity with congenital
chromosomal aberration appears to be accidental, with the
exception acute leukemia and constitutional trisomy 21. In
the course of 2020 we did not have any new patient with
a congenital chromosomal aberration. We presented the
results of the retrospective study at the European Human
Genetics Virtual Conference ESHG 2020), and they are being
prepared for publication.

In 2020, we also continued to study complete or partial losses
of chromosome 7 in adult patients with myelodysplastic
syndromes (MDS) and acute myeloid leukemia (AML). This
recurrent finding is a very important prognostic indicator
because aberrations are usually connected with a poor
response to treatment and a more rapid disease progression.
In 2020, we extended the set of adult patients with AML/
MDS and aberrations of chromosome 7, monitored since
2017, with 25 newly diagnosed patients. Our current set
comprises a total 76 patients. We analyzed karyotypes with
the use of a combination of conventional and molecularly
cytogenomic methods (FISH, mFISH/mBAND, array CGH/
SNP). We detected monosomy of chromosome 7 as a
separate aberration in nine patients (9/76, 12%). We proved
isolated deletion 7q only in one case. In 65 cases we detected
aberrations of chromosome 7 in combination with other
changes (19/76) or as part of complex karyotype (46/76,
61%). We localized breakpoints in the 7922, 731 a 7q33-
7936 regions. Structural rearrangement of short and long
arms 7p/7q was proved in 16 patients (21%). We confirmed
considerable heterogeneity of breakpoints at the long arm
of chromosome 7. So far we proved the deletion of tumor
suppressor EZH2 gene in the region 7g36.1 in 25 patients
(33%), and we continue our analysis. Losses of genetic
material in chromosome 7 together with other changes were
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vyhodnoceni prognostického rizika nemocnych a vybér
odpovidajici |écby. Vysledky byly shrnuty na 53. vyrocni
cytogenetické konferenci v Olomouci.

Oddéleni je spoluautory prace, kterd se zabyva kryptickymi
aberacemi u pacienttl s MDS (Svobodova a kol., Genes
Chromosomes and Cancer, 2020). VyuZiti molekularné-
cytogenetickych metod dovoluje presnéjsi prognézu i
subklasifikaci nemocnych a mize byt zasadni pfi rozhodovani
o lécbé.

Cytogenomické vysledky se podilely na praci u AML pacient(
zabyvajici se zvysenou expresi genu WT1 jako negativniho
prognostického faktoru preiti (Salek a kol., Clin Lymphoma
Myeloma Leuk. 2020). WT1 z(stdvd cennym molekuldrnim
markerem v AML bez jakékoli mutace specifické pro leukemii,
zvlasté pokud rutinné neni k dispozici sekvenovani pristi
generace a/nebo digitalni polymerazova fetézova reakce.

Oddéleni biochemie

Vedouci oddéleni: prof. Ing. Jan. E. Dyr, DrSc.
Zastupce vedouciho: Ing. Jifi Suttnar, CSc.
Jiri.Suttnar@uhkt.cz, +420 221 977 344

Oddéleni biochemie se zabyvd zménami ve sloZeni a
funkci nizkomolekuldrnich i vysokomolekularnich slozek
krevni plazmy, ke kterym dochazi u onkohematologickych
onemocnéni, u poruch hemostdzy a trombdzy vcetné
kardiovaskuldrnich onemocnéni. Jsou sledovany vztahy
mezi jednotlivymi slozkami koagulacni kaskady, od sledovani
aktivit serinovych proteaz podilejicich se na vzniku fibrinové
sité a struktury vzniklé sité aZ po fibrinolyzu. Jsou zjistovany
ziskané i dédi¢né mutace fibrinogenu a je hleddn vztah
mezi zménénou strukturou a jeho vlastnostmi. Metodicky
je vyuzivano novych pfistupd v podobé spojeni kapalinové
chromatografie s hmotnostni spektrometrii (LC-MS) pro
metabolomiku a proteomiku, dale 3D zobrazeni, sledovani
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related to a poor prognosis and a rapid disease progression.
Therefore, timely detection of deletions of 7p/7q is very
important in patients with myeloid malignities for a correct
evaluation of their prognostic risk and the selection of
adequate treatment. The results were summarized at the
53rd Annual Cytogenetic Conference held in Olomouc.

We are coauthors of a paper (Svobodova et al.,, Genes
Chromosomes and Cancer, 2020) dealing with cryptic
aberrations in patients with MDS. The use of molecular
cytogenetic methods facilitates a more accurate prognosis
and sub-classification of patients and can be essential in
making decisions about treatment.

Our cytogenomic results were instrumental in a paper (Salek
et al., Clin Lymphoma Myeloma Leuk. 2020) in AML patients
dealing with increased expression of the WT1 gene as a
negative survival prognostic factor. WT1 remains a valuable
molecular marker in AML without any mutation specific for
leukemia, especially when next generation sequencing and/
or digital polymerase chain reaction is unavailable.

Department of Biochemistry
Head: prof. Ing. Jan. E. Dyr, DrSc.
Deputy Head: Ing. Jifi Suttnar, CSc.
Jiri.Suttnar@uhkt.cz, +420 221 977 344

The Department of Biochemistry deals with changes in the
composition and function of blood plasma components that
occur in oncohematological diseases, hemostasis disorders
and thrombosis, including cardiovascular diseases. We
monitor relations between individual components of the
coagulation cascade, from the monitoring of activities of
serine proteases involved in the formation of fibrin network,
the structure of the formed network, up to fibrinolysis.
We investigate both acquired and hereditary mutations
of fibrinogen and look for a relation between the changed
structure and its properties. We make a systematic use of
new approaches in the form of linking liquid chromatography
with mass spectrometry (LC-MS) for metabolomics and
proteomics, as well as 3D imaging, monitoring interactions in



interakci v redlném cCase a teoretické metody strukturni
biologie, jako je molekuldrni modelovani a molekularni
dynamika. Cilem priace je objasnéni fyziologickych a
patofyziologickych pochodd u vybranych chorob a dale
vyuZiti poznatkd v diagnostice ¢i v monitorovani |éCby.

Nejvyznamnéjsi dosazené vysledky

V rdmci projektu GA CR Plasmonické biosensory pro studium
biomolekuldrnich interakci byli na zdkladé experimentd SPR-
LC/MS s proteinovym cCipem funkcionalizovanym proteiny
souvisejicimi s MDS vybréni dva novy kandiddti: suprabasin a
annexin A2. Suprabasin byl neddvno publikovédn jako vhodny
biomarker pro MDS s vysokym rizikem progrese. Annexin
A2 je spojen s karcinogenezi a jeho vyssi hladina odpovida
horsi progndéze onemocnéni. Z experimentli SPR-LC/MS
s Cipem funkcionalizovanym proteinovymi frakcemi byl
vybran dalsi kandidat: serpin B3, ktery se podili na modulaci
protinddorové imunitni odpovédi.

Protein interakce u MDS pacient byl déle studovan pomoci
proteinovych Cipld pro SPR, na kterych bylo imobilizovano
celkem deset lektinG s rdznou selektivitou. Lektiny jsou
proteiny, které dokazi s vysokou mirou specifity rozpozndvat
a vazat cukry (glykoproteiny, glykolipidy), jejichZ strukturni
zmény v glykanovych ¢astech molekul se zdaji byt typické pro
rdzné typy rakoviny. Pomoci deseti lektin(i bylo mozné odlisit
MDS pacienty s nizkym rizikem od kontrol i od pacientll s
AML.

Byl vypracovan rychly a Setrny ,in-house” imunodeplec¢ni
protokol pro odstranéni 14 nejzastoupenéjSich proteint
ze vzorku krevni plazmy. Pomoci Hsp70 trap metody
rozsifené o 4 subceluldrni chaperony, vychytdvajici pouze
poskozené proteiny pfitomné v depletované plazmé, jsme
nalezli signifikantni rozdil mezi MDS pacienty s nizkym
a vysokym rizikem progrese. Mezi nespravné sloZzenymi
proteiny zachycenymi endoplazmatickym chaperonem
v plazmé nizkorizikového pacienta bylo identifikovano 8
chaperon a 34 proteinli z endoplazmatického retikula
souvisejicich s ubiquitinem a proteazovym systémem. Dale
jsme identifikovali ASC protein, jehoZ agregovana forma byla
v roce 2018 nalezena jako marker meduldrni pyroptotické

real time and theoretical methods of structural biology, such
as molecular modelling and molecular dynamics. The goal of
our work is to explain physiological and pathophysiological
processes in selected diseases, as well as to make use of our
findings in diagnostics or treatment monitoring.

The most important achievements

In the framework of the project of the Czech Science
Foundation (Czech abbreviation GA CR) “Plasmonic
biosensors for the study of biomolecular interactions”, on
the basis of SPR-LC/MS experiments with protein chip
functionalized with proteins related to MDS, we selected
two new candidates: suprabasin and annexin A2. Suprabasin
has been recently published as a suitable biomarker for MDS
with high risk of progression. Annexin A2 is associated with
carcinogenesis and its higher level corresponds to a worse
disease prognosis. From SPR-LC/MS experiments with the
chip functionalized with protein fractions we chose another
candidate: serpin B3, involved in the modulation of anti-
tumor immunity response.

Protein-protein interactions in MDS patients continued
to be studied with the help of protein chips for SPR, in
which a total of ten lectins with varying selectivity were
immobilized. Lectins are proteins that, thanks to a high
degree of specificity, can recognize and bind saccharides
(glycoproteins, glycolipids) where structural changes in
glycan parts of molecules seem to be typical for different
types of cancer. With the help of ten lectins it was possible
to distinguish MDS patients with low risk from checks and
from patients with AML.

A rapid and careful “in-house” immunodepletion protocol
was drawn up for eliminating 14 most represented proteins
in a sample of blood plasma. With the help of the Hsp70 trap
method extended with 4 subcellular chaperones catching
only damaged proteins present in depleted plasma, we found
a significant difference between MDS patients with low and
high progression risk. Among wrongly composed proteins
captured by the endoplasmic chaperone in the plasma of a
low risk patient, we identified 8 chaperones and 34 proteins
from endoplasmic reticulum associated with ubiquitin
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bunééné smrti u pacientll s nizkym rizikem MDS, 3 mRNA
splicing faktory, 9 alarminli S100A rodiny podporujici
zanétlivé mikroprostredi u MDS a 2 proteinové markery z
nasich dFfivéjSich MDS studii. Takto odhalené poskozené
proteiny by mohly tvofit specificky proteinovy podpis
jednotlivych podskupin MDS.

V letosnim roce bylo nalezeno dalSich 11 pacientd, u kterych
byly identifikovany vrozené mutace ve fibrinogenu (3 jsou
nové objevené: 2 heterozygotni mutace BB Ala68Cys a Bf
Tyr403Stop, 1 homozygotni BB Tyr355Cys), a byly vysetreny
jejich plazmy pomoci specializovanych metod. Ve spolupraci
s Ndrodnim centrem pro hemostdzu a trombdzu v Martiné
(SR) bylo provedeno funkéni a morfologické vysetreni dalSich
20 pacientll s vrozenou poruchou fibrinogenu. Vysledkem
spoluprace byla publikace Simurda, T., Vilar, R., Zolkova, J.,
Ceznerova, E. et al. A Novel Nonsense Mutation in FGB (c.
1421G > A; p.Trp474Ter) in the Beta Chain of Fibrinogen
Causing Hypofibrinogenemia with Bleeding Phenotype.
Biomedicines 2020, 8, 605.

V ¢asopisu PIOS One byl publikovan ¢lanek studujici metodou
molekuldrné-dynamickych simulaci vliv posttranslacnich
modifikaci na strukturu fibrinogenu (Sovovd, Z., Stikarova,
J., Kaufmanovd, J. et al. Impact of posttranslational
modifications on atomistic structure of fibrinogen. PLOS
One, 2020 Jan 29;15(1):e0227543). Clanek té7 upozoriiuje na
mozny strukturni a patrné i funkéni vyznam neusporadané
oblasti v coiled-coil doméné y-fetézce fibrinogenu. Nadale
je pokracovdno ve studiu této oblasti charakteristikou
vlivu dalSich posttranslacnich modifikaci na jeji strukturu
a porovnavanim chovani lidské coiled-coil domény s jejimi
savéimi homology.

U pacientd vySetfovanych na kardiologickém oddéleni
UVN Praha byl sledovan vliv réiznych kardiovaskularnich
onemocnéni (akutni koronarni syndrom, cévni mozkova
prfihoda, nalez v karotidach a kontroly) na strukturu fibrinové
sité. V plazmé vSech skupin pacientl byla ve srovnani
s kontrolami nalezena signifikantné zvySend koncentrace
markeru oxidaéniho stresu malondialdehydu (MDA).
Signifikantni rozdily mezi pacienty a kontrolami byly zjistény
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and protease system. Furthermore, we identified the ASC
protein, the aggregate form of which was found in 2018 as a
marker of medullary pyroptotic cell death in patients with a
low risk of MDS, 3 mRNA splicing factors, 9 alarmins of the
S100A family supporting inflammatory microenvironment in
MDS and 2 protein markers from our earlier MDS studies.
Damaged proteins discovered in this manner could form a
specific protein signature of individual MDS subgroups.

In 2020, 11 more patients were found in whom congenital
mutations in fibrinogen were identified (3 are newly
discovered — 2 heterozygot mutations BB Ala68Cys and Bf
Tyr403Stop, 1 homozygot BB Tyr355Cys) and their plasma
was examined with the help of specialized methods. In
cooperation with the National Center for Hemostasis and
Thrombosis in Martin (SR), functional and morphological
examination was carried in other 20 patients with congenital
fibrinogen disorder. The result of our cooperation was
the following publication: Simurda, T.; Vilar, R.; Zolkova,
J.; Ceznerova, et all. A Novel Nonsense Mutation in FGB
(c.1421G>A; p.Trp474Ter) in the Beta Chain of Fibrinogen
Causing Hypofibrinogenemia with Bleeding Phenotype.
Biomedicines 2020, 8, 605.

In the PlosOne journal we published an article studying, with
the help of the methods of molecular dynamic simulations,
the influence of post-translational modifications on the
fibrinogen structure (Sovova Z, Stikarova J, Kaufmanovd
J, et all. Impact of post-translational modifications on
atomistic structure of fibrinogen. PLoS One. 2020 Jan
29;15(1):e0227543). The article also points out a possible
structural and perhaps also functional importance of the
non-arranged region in the coiled-coil domain of fibrinohen
y-chain. We continue to study this area by characterizing
the impact of other posttranslational modifications on its
structure, and comparing the behaviour of human coiled-
coil domain to its mammalian homologs.

Patients examined at the Department of Cardiology of the
Central Military Hospital (Czech abbreviation UVN) were
monitored for the influence of different cardiovascular
diseases (acute coronary syndrome, vascular brain stroke,



i u konecné optické hustoty, u doby lyzy fibrinového klotu a u
poctu vlaken a jejich prdmeéru ve fibrinové siti, které mohou
souviset s oxidativni modifikaci fibrinogenu.

Bylo pokracovano ve stanoveni D-dimer( a aktivity jimi
vazaného trombinu. Prozatim bylo analyzovano celkové 400
vzorkd (100 pacient( a 300 kontrol). Analyzou pacientského
souboru bylo zjisténo, Ze pritomnost aktivniho vazaného
trombinu je u diagnéz spojenych se vznikem/uvolnénim
trombu (napf. hluboka Zilni trombdza, plicni embdlie,
infarkt myokardu, trombopatie) detekovana v 60 % ptipadu.
V pfipadé hlavnich diagnéz mimo vySe uvedené (napf.
onkohematologické, pneumonie, komplikace s diabetes
mellitus) je pfitomnost aktivniho trombinu vézaného na
D-dimery spojena s tézSim pribéhem onemocnéni, popfr.
smrti. U kontrolni skupiny byl aktivni trombin vdzany na
D-dimerech detekovan v méné nez 5 % pfipadd. Tento
pristup by mohl usnadnit vybér pacient(, kterym hrozi riziko
trombotickych komplikaci, nebo byt pouZit pro sledovani
ucinnosti antikoagulaéni |é¢by napf. u covidul9. Vysledky
byly prezentovany na konferenci ISTH 2020 Active thrombin
and its value: New approach to diagnosis of thrombosis?

Profilovdnim zmén proteinl plazmy u vybranych pacientl s
MDS byly identifikovdny potencidlni kandidati na plazmatické
markery. DalSim cilem bylo porovnani individudlnich
proteomickych zmén u jednotlivych pacientd v pribéhu
progrese onemocnéni se zménami zmapovanymi u celych
podskupin pacientd. Celkem bylo identifikovano 50 proteint
vykazujicich zmény. Pouze nékolik proteini vykazovalo
zmény u vétsiny pacientl. Vétsina zmén probihala v malych
podskupinach pacientd, tyto skupiny se navic mezi sebou
vyrazné liSily. Vysledky prace byly pfijaty k publikaci v
Casopise JBUON pod nazvem Proteomic case studies of MDS
in progression: Heterogeneity and more heterogeneity.

Byly sledovany zmény v proteomu exosomu izolovanych z
krve pacientl s MDS (porovnani nizko a vysoce rizikovych
skupin). Vzorky byly analyzovdany pomoci 2D SDS-PAGE
a data byla vyhodnocena statistickym programem.
Proteiny vykazujici zmény byly identifikovany, celkem bylo
identifikovdno 72 rlGznych proteinl. Déle byly sledovany

finding in carotid arteries and checks) on the fibrin network
structure. A significantly increased concentration of the
marker of the oxidation stress of malondialdehyd (MDA)
was found in the plasma of all groups of patients compared
with checks. Significant differences between patients and
checks were detected also in final optical density, in the
time of fibrin clot lysis and in the number of fibers and their
diameter in the fibrin network that can be related to the
fibrinogen oxidative modification.

We continued to determine D-dimers and the activity of
thrombin bound by them. Up to now, we analyzed a total
of 400 samples (100 patients and 300 checks). The analysis
of the patient set showed that the presence of actively
bound thrombin in diagnoses associated to the formation
/release of a thrombus (e .g. deep venous thrombosis,
pulmonary embolism, myocardial infarction, thrombopathy)
was detected in 60% of cases. In case of main diagnoses,
except those mentioned above (e. g. oncohematological,
pneumonia, complications with diabetes mellitus,) the
presence of active thrombin bound to D-dimers is associated
with a a more serious course of the disease, or with death.
In the control group, the active thrombin bound to D-dimers
was detected in less than 5% of cases. This approach could
facilitate the selection of patients who run the risk of
thrombotic complications, or could be used for monitoring
the efficiency of anticoagulation treatment, for instance in
case of COVID-19. The results were presented at the ISTH
2020 conference: “Active thrombin and its value: New
approach to diagnosis of thrombosis?”

The profiling of changes in plasma proteins in selected
patients with MDS identified potential candidates for
plasma markers. Another goal was the comparison of
individual proteomic changes in individual patients in the
course of the disease progression to changes mapped in
entire subgroups of patients. A total of 50 proteins showing
changes were identified. Only several proteins showed
changes in most patients. A majority of changes occurred
in small subgroups of patients; moreover, these subgroups
widely differed one from another. The results of our work
were accepted for publication in the JBUON journal under
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posttranslacni modifikace u téchto proteind a pomoci CID
i ETD fragmentace byly nalezeny predevsim oxidativni
modifikace. Kvantifikovany byly jednotlivé proteoformy
clusterinu, ktery vykazoval rozdilnou distribuci zmén v
exosomech a plazmé. Vysledky byly zpracovany do publikace
a odeslany do Casopisu.

U pacientd s AML byla zjistovana mira oxidacniho stresu (OS)
béhem predtransplantacni pfipravy. Pro posouzeni rozsahu
OS byl pouzit marker lipoperoxidace MDA, métreny pomoci
LC-MS/MS. Bylo zjisténo, Ze OS po predtransplantaéni
pfipravé byl signifikantné vyssi vzhledem k pocate¢nimu
stavu (AML pacienti v remisi). Ve skupiné pacientld s AML
a MDS, kde byl pro predtransplantacni pfipravu pouzit
busulfan, byla nalezena zvysend koncentrace MDA. Soucdasné
bylo naméreno signifikantni zvysSeni dalSiho markeru OS,
kterym je pomér koncentrace allantoinu a kyseliny mocové.

Zmény koncentraci metabolit(i citratového cyklu, glykolyzy a
onkometabolitu R-2-hydroxyglutardtu (R2-HG) byly méreny
ve spolupraci s dr. Belickovou u pacientd s MDS and AML
|éCenych azacitidinem, u kterych dochazelo k signifikantnim
zménam v koncentracich citratu, alfa-ketoglutaratu,
sukcindtu, fumaratu, malatu, R-2-HG a laktatu. Vysledky
spolecné prace byly zpracovany do publikace a odeslany do
Casopisu.

Ve spolupraci s oddélenim molekularni genetiky UHKT
byla pro sledovani neZzadoucich ucinkd Iécby imatinibem
vyvinuta metoda pro kvantitativni stanoveni karnitinu a
acetylkarnitinu véetné izotopicky znacenych forem.

V rdmci spoluprace oddéleni biochemie s UVN Praha byly
zkoumany kvantitativni zmény 12 metabolitd tryptofanu,
zédnétlivého markeru neopterinu a markeru oxidacniho
stresu MDA u pacientd s neurovaskuldrnimi chorobami. Bylo
zjisténo, Ze oxidacni stres byl vyznamné vyssi u pacientl s
akutni ischemickou pfihodou (AIS) ve srovnani s pacienty
se signifikantni stendzou karotid (SCAS) a Ze metabolismus
tryptofanu byl vyznamnéji deregulovan u pacientl s AlS ve
srovnani s pacienty se SCAS. Vysledkem spoluprace byla
publikace Hajsl, M., Hlavackova, A., Broulikova, K., Sramek,
M., Maly, M., Dyr, J. E., Suttnar, J. Tryptophan Metabolism,
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the title of “Proteomic case studies of MDS in progression:
Heterogeneity and more heterogeneity”.

Changes were monitored in the proteome of exosomes
isolated from blood of patients with MDS (comparison of
low-risk and high-risk groups). Samples were analyzed with
the help of 2D SDS-PAGE and data evaluated with statistical
software. Proteins showing changes were examined and
a total of 72 different proteins were identified. Moreover,
post-translational modifications were monitored in
these proteins and, with the help of both CID and ETD
fragmentation, mainly oxidative modifications were found.
Individual proteoforms of clusterin were quantified which
showed different distribution of changes in exosomes and
plasma. The results were compiled in a publication and sent
to ajournal.

In patients with AML we investigated the degree of oxidation
stress (OS) in pre-transplantation period. For assessing the
extent of OS we used a lipid peroxidation marker of MDA
measured with the help of LC-MS/MS. We found out that
OS after pre-transplantation preparation was significantly
higher with regard to the initial condition (AML patients
in remission). In the group of patients with AML and MDS,
where busulfan was used for the pre-transplantation
preparation, we found an increased concentration of MDA.
At the same time, we measured a significant increase of
another OS marker which is the ratio of concentration of
allantoin and uric acid.

Changes in concentrations of metabolites of the citrate
cycle, glycolysis and oncometabolite R-2-hydroxyglutarate
(R-2-HG) were measured in cooperation with Dr. Belickova
in patients with MDS and AML treated with azacitidine, in
whom there were significant changes in the concentrations
of citrate, alpha-ketoglutarate, succinate, fumarate, malate,
R-2-HG and lactate. The results of joint work were compiled
in a publication and sent to a journal.

In cooperation with the Department of Molecular Genetics
of IHBT, for monitoring adverse effects of the treatment
with imatinib, we developed a method for quantitative
determination of carnitine, including isotopically tagged



Inflammation, and Oxidative Stress in Patients with
Neurovascular Disease. Metabolites, 2020 May 19;10(5):208.

Oddéleni imunologie

Vedouci: RNDr. Sarka Némeckova, DrSc.
Sarka.Nemeckova@uhkt.cz, +420 221 977 269
Zastupkyné vedouci: RNDr. Jana Mackova, Ph.D.
Jana.Mackova@uhkt.cz, +420 221 977 364

Hlavnimi  sméry Cinnosti oddéleni jsou studium
imunologickych a epidemiologickych aspektl
hematologickych i nehematologickych malignit a vyvoj
modernich imunoterapeutickych postupl pro Iécbu
pacientl. Soucasti oddéleni je Narodni referencni laboratof
pro papillomaviry a polyomaviry (HPV, HPyV).

Nejvyznamnéjsi dosazené vysledky

Pracovnici skupiny, vedené RNDr. Sirkou Némeckovou,
DrSc., studovali buné¢nou imunitu proti virlm ohroZujicim
pacienty po transplantaci kmenovych hematopoetickych
bunék (napf. BKV), vlastnosti imunitniho systému pacientt
s hematologickymi malignitami lé¢enych transplantaci
krvetvornych bunék a zavadéli postupy pro imunizaci in vitro.

e Na souboru 153 pacientd lécenych transplantaci
krvetvornych bunék a 120 jejich darch byl studovan vliv

forms.

In the frameworkof cooperation of our department with
the Central Military Hospital (Czech abbreviation UVN)
Prague, we investigated quantitative changes of twelve
metabolites of tryptophan, inflammatory marker of
neopterin and oxidative stress marker of MDA in patients
with neurovascular diseases. We found out that oxidative
stress was significantly higher in patients with acute
ischemic stroke (AIS) compared to patients with significant
symptomatic carotid artery stenosis (SCAS) and that
metabolism of tryptophan was more notably deregulated
in patients with AIS compared to patients with SCAS. The
result of our cooperation was the following publication:
Hajs| M, Hlavackova A, Broulikova K, Sramek M, Maly M,
Dyr JE, Suttnar J. Tryptophan Metabolism, Inflammation,
and Oxidative Stress in Patients with Neurovascular Disease.
Metabolites. 2020 May 19;10(5):208.

Department of Immunology

Head: RNDr. Sarka Némeckova, DrSc.
Sarka.Nemeckova@uhkt.cz, +420 221 977 269
Deputy Head: RNDr. Jana Mackova, PhD.
Jana.Mackova@uhkt.cz, +420 221 977 364

The main directions of the activity of the Department
of Immunology are: study of immunological and
epidemiological aspects of both hematological and non-
hematological malignancies, and the development of
modern immunotherapeutic methods for the treatment of
patients. Our department comprises the National Reference
Laboratory for Papillomaviruses and Polyomaviruses (HPV,
HPyV).

The most important achievements

Members of the group led by RNDr. Sarka Némeckova
DrSc. studied cellular immunity against viruses posing a
threat to patients after transplantation of hematopoietic
stem cells (e. g. BKV), properties of the immune system of
patients with hematological malignities treated through
transplantation of hematopoietic cells, and introduced
methods for in vitro immunization.
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protildtkové a bunécné imunity specifické pro lidské
polyomaviry BKV1, 2 a4 a JCV na vyskyt virové hemorhagické
cystitidy (HC) v prvnim roce po transplantaci. Analyza
ukdzala, Ze velmi vysoké hladiny protildtek proti BKV u
pacientl pred transplantaci maji ochranny efekt, zatimco
pacienti, ktefi méli mensi mnozZstvi protilatek, chranéni
nebyli. Ochranny efekt mély také vysoce pozitivni odpovédi
T bunék pred transplantaci. Imunita darcti Zddny vliv neméla.
Bylo ukazano, ze méreni BKV specifickych protilatek pred
transplantaci by umozZnilo najit pacienty se snizenym rizikem
HC.

e Byla zavedena metodika a zahdjena dlouhodoba
klinickd studie, jejimz cilem je popsat vztah pribéhu
rekonstituce imunitniho systému a klinického stavu béhem
rekonvalescence pacienta. Vzorky ve spolupraci s oddélenim
imunomonitoringu a pratokové cytometrie jsou pribézné
analyzovany pomoci pritokové cytometrie (29 markert), je
stanovena nespecifickd i specifickd bunécna odpovéd' proti
antigenm asociovanych s leukemickymi burikami (LAA) a
jsou monitorovany nékteré solubilni markery v plazmé ve
vztahu k predikci GvHD. Vysledky jsou postupné analyzovany.

e Vyrobni dokumentace postupu pfipravy MVST zamérené
proti antigenlm pp65 lidského cytomegaloviru a VP1
a LTag lidského polyomaviru BK byla preddna oddéleni
imunoterapie pro vyrobu v Cistych prostorach za podminek
spravné vyrobni praxe (SVP).

e Byla provedena validace zkousky ucinnosti MVST
pomoci interferon y-release testu a pfipravena pfislusnd
dokumentace ke zkouSeni MVST v Laboratofi funkénich
testl.

e V souvislosti s vyrobou antivirovych T bunék pro
imunoterapii byla studovana uloha antigenni kompetice, jez
vede ke snizeni vytézk(i specifickych T bunék. Tento efekt
byl popsan v publikaci uverejnéné v casopisu Immunology
Letters.

e Byl zaveden systém pro stimulaci T-lymfocytl in vitro,
kde bylo jako antigen prezentujici buniky (APC) misto
dendritickych bunék (DC) vyuZito nettidéné rozmrazené
PBMC. Bylo ukadzano, ze odpovéd T bunék je mozné zvysit
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e We studied a set of 153 patients treated through
transplantation of hematopoietic stem cells and 120 their
donors for the influence of antibody and cellular immunity
specific for human polyomaviruses BKV1, 2 and 4, and JCV
for the occurrence of virus hemorrhagic cystitis (HC) in the
first year after transplantation. Our analysis showed that
very high levels of antibodies against BKV in patients prior
to transplantation have a protective effect, while patients
who had fewer antibodies were not protected. Highly
positive responses of T cells prior to transplantation also had
protective effect. The immunity of donors had no impact.
We showed that measuring BKV specific antibodies prior to
transplantation could make it possible to find patients with
reduced HC risk.

e We introduced a methodology and started a long-term
clinical study aimed at describing the relationship between
the course of the immune system reconstruction and clinical
condition during the patient’s convalescence. In cooperation
with the Department of Immunomonitoring and Flow
Cytometry, we have been continuously analyzing samples
with the help of flow cytometry (29 markers), non-specific
and specific cell response to antigens associated with
leukemic cells (LAA), and monitoring some markers soluble
in plasma in relation to the prediction of GvHD. We have
been gradually analyzing our results.

e We handed over the production documentation of
the preparation of MVSTs aimed against pp 65 antigens of
human cytomegalovirus and VP1 and LTag of BK human
polyomavirus to the Department of Immunotherapy for the
production in clean premises under the conditions of good
manufacturing practice (GMP).

e We validated the test of efficiency of MVSTs with the
help of the interferon y- release test, and prepared the
relevant documentation for testing MVSTs in the Laboratory
of Functional Tests.

e In relation to the production of antivirus T cells for
immunotherapy we studied the role of antigen competition
which leads to a decrease of yields of specific T cells.
We described this effect in the publication issued in the



vnesenim IVTMRNA pro kostimulacni molekuly (OX40L,
41BBL, CD40CD70), ovsem ve vyssi koncentraci nez u DC.
Pti optimalizaci postupu byla ukazano, Ze elektroporace APC
zvySuje jejich imunostimulaéni aktivitu. Tento systém byl
optimalizovan s virovym antigenem pp65 pro dlouhodobou
kultivaci T bunék. Po ctyriceti dnech byly ziskany vysoké
vytézky specifickych T lymfocytl s prevahou populace CD8+.

Ndarodni referencni laboratof pro papillomaviry a
polyomaviry, kterd byla do konce roku 2020 soucasti
Oddéleni imunologie, pracujici pod vedenim RNDr. Ruth
Tachezy, Ph.D., provadi klinickou diagnostiku infekci témito
viry v akreditovaném rezimu dle 1SO 15 189.

e V tomto roce bylo provadéno vysetfovani na pfitomnost
lidskych papillomavir(l a polyomaviri a na protilatky proti
papillomavirdm. V ramci EHK byly pfipraveny vzorky pro
45 laboratofi a bylo absolvovdano mezindrodni srovnani
kvality pro HPV a polyomaviry (EHEQAS HPV Kypr, INSTAND
2020 HPV, INSTAND 2020 BKV a JCV gPCR). Pro studii
provadénou ve spolupraci s firmou Genomic Vision z Francie
na vyvoj nového diagnostického systému pro detekci
virovych genom integrovanych do hostitelské DNA bylo
vysetfeno 22 vzorkd dodanych z opakovanych odbérd.
V ramci projektu TACR GAMA byl dokonéen nadbér vzorkd
a jejich vysetfeni pro projekt Infekce u IéCby vybranych
chronickych imunologickych zanétlivych onemocnéni, na
které probiha spoluprace s Dermatovenerologickou klinikou
2. LF UK a Nemocnici Na Bulovce.

e laboratorf se v letoSnim roce zapojila do testovani
SARS-CoV-2 pro pacienty a zaméstnance UHKT. Pfi zahajeni
testovani, kdy byl nedostatek komercnich kitd, byla
zavedena ,,in house” RT PCR metoda, ktera byla validovéna,
a bylo ziskdno povoleni SZU k provadéni detekce tohoto viru.
Pozdéji doslo k adaptaci této metody na vysetfovani vétsiho
poctu vzorkd. Od bfezna do prosince 2020 bylo vySetfeno
1 140 vzorkd. Laboratof prosla dvakrat Uspésné externim
hodnocenim kvality pro mikrobiologické laboratofe pro
molekuldrné-biologickou detekci SARSCoV2 (ICOVEQAS Kypr,
szU Praha).

Immunology Letters journal.

e We introduced a system for in vitro stimulation of
T-lymphocytes where, as the antigen presenting cells (APC)
we used unclassified unfrozen PBMCs instead of dendritic
cells (DCs). We showed that the response of T cells can
be enhanced by the introduction of IVTmRNA in the
constitution molecule (OX40L, 41BBL, CD40CD70), but in a
higher concentration than in DCs. In optimizing the method,
we showed that electroporation of APCs increases their
immunostimulating activity. We optimized this system with
pp65 virus antigen for long-term cultivation of T cells. After
40 days we obtained high yields of specific T lymphocytes
with a prevailing population of CD8+.

The National Reference Laboratory for Papillomaviruses
and Polyomaviruses, which was part of the Department of
Immunology until the end of 2020, headed by RNDr. Ruth
Tachezy, PhD., performs clinical diagnostics of infection with
these viruses in an accredited regimen according to 1SO
15 189.

e In 2020, we tested the presence of human
papillomaviruses and polyomaviruses and antigens against
papillomaviruses. In the framework of EQA we prepared
samples for 45 laboratories and underwent international
quality comparison for HPV and polyomaviruses (EHEQAS
HPV Cyprus, INSTAND 2020 HPV, INSTAND 2020 BKV and JCV
gPCR). For a study pursued in cooperation with the Genomic
Vision company from France in the development of a new
diagnostic system for detecting virus genomes integrated
in the host DNA, we examined 22 samples supplied from
repeated collections. In the framework of the TACR GAMA
project we completed the gathering of samples and their
examination for the project “Infection in the treatment of
selected chronic immunological inflammatory diseases” in
which we cooperate with the Dermatovenerological Clinic of
the 2nd Faculty of Medicine of Charles University and the
Hospital Na Bulovce.

® [n 2020, ourlaboratory took partin SARS-CoV-2 testing for
patients and employees of IHBT. At the beginning of testing,
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e Na zacCatku epidemie byla provedena srovnavaci
studie rGznych diagnostickych ELISA souprav pro testovani
protilatek proti SARS-CoV-2. K dispozici byly IVD soupravy
firem EUROIMMUN (EI), EPITOPE Diagnostics (ED) a Dia.
Pro (DP). Analyzou souboru 83 vzork( sér od pacient(
s onemocnénim covid-19 a darct krve po prodélaném
onemocnéni, potvrzeném testem na pritomnost virové RNA
nebo s priznaky této nemoci bez molekuldarné-biologické
konfirmace, bylo zjisténo, Ze tvorba IgG protilatek proti
S1 antigenu je doprovazena tvorbou IgG protildtek proti
nukleoproteinu. Na zakladé vysledk( srovnavaci studie bylo
rozhodnuto pro dalsi testovani pouzivat IVD firmy El pro
detekci IgG a IgA protilatek na bazi S1 proteinu.

e Od kvétna do konce roku bylo vysetfeno 448 vzorki
sér od pacientll s onemocnénim covid-19 a darc( krve po
prodélaném onemocnéni, z toho 232 vzorkd odebranych
pred odbérem rekonvalescentni plazmy. Pozitivni vysledky
ELISA testd u 188 z nich byly srovnavany s vysledky titrd
virus-neutralizacnich protildtek (VNP) stanovenych v Centru
biologické ochrany v Téchoniné. Na zakladé téchto vysledku
se dospélo ke stanovisku, Ze rekonvalescentni plazmy
s optickou denzitou v testu El 1gG vysSi neZz 1 obsahuji
dostatecné mnozstvi VNP pro pouZiti pfi |é¢bé zdvazinych
projevu covid-19.

Tituly
Titul Bc. — Ing. Jana Kvirencovd, obor zdravotni laborant,
Fakulta biomedicinského inzenyrstvi CVUT, Kladno (erven
2020)
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when there was a lack of commercial kits, we introduced an
in house RT PCR method which we validated and acquired a
license of the State Health Institute (Czech abbreviation SzU)
for detecting this virus. Later we adapted the method to the
examination of a larger number of samples. From March to
December 2020 we tested 1,140 samples. The laboratory
underwent two successful external quality assessments
of microbiological laboratories for molecular biological
detection of SARS-CoV-2 (ICOVEQAS Cyprus, SZU Prague).

e Atthe beginning of the epidemic, we made a comparison
study of different diagnostic ELISA kits for testing antibodies
against SARS-CoV-2. We IVD kits the EUROIMMUN (El),
EPITOPE Diagnostics (ED) and Dia.Pro (DP) companies at
our disposal. By analyzing a set of 83 samples of sera from
patients with the COVID-19 disease and blood donors after
the suffered disease, the confirmed test for the presence of
viral RNA or symptoms of this disease without molecular
biological confirmation, we found out that the formation
of 1gG antibodies against S1 antigen is accompanied by the
formation of IgG antibodies against nucleoprotein. On the
basis of the results of the comparative study, we decided
that in a further testing we would use IVD of the El company
for the detection of IgG and IgA antibodies based on the S1
protein.

e From May to the end of the year we tested 448 samples
of sera from patients with the COVID-19 disease and blood
donors after the suffered disease, 232 of which were samples
collected prior to the collection of convalescent plasma.
We compared the positive results of the ELISA tests in 188
of them with the results of titres of virus-neutralization
antibodies (VNAs) defined at the Biological Defense Center
in Téchonin. On the basis of these results, we reached the
view that convalescent plasma with the optical density in
the El IgG test higher than 1 contain sufficient quantity of
VNP to be used in treating serious symptoms of COVID-19.

Degrees

Bc. degree - Ing. Jana Kvirencovd, specialization: medical
laboratory technician, Faculty of Biomedical Engineering
CVUT, Kladno (June 2020)



Oddéleni proteomiky

Vedouci: RNDr. Katefina KuZelova, Ph.D.
Kuzelova@uhkt.cz, +420 221 977 285
Zastupkyné vedouci: Mgr Barbora Brodska, Ph.D.
Brodska@uhkt.cz, +420 221 977 354

V Oddéleni proteomiky probiha zakladni i aplikovany vyzkum
zaméreny zejména na analyzu proteinl a funkéni testy v
modelovych bunécnych systémech. Mezi béziné pouzivané
techniky patfi gelova elektroforéza, western blotting,
pritokovd cytometrie, imunofluorescenéni mikroskopie,
Casové rozliSena konfokdIni mikroskopie a metody
proteomové analyzy. Podle potfeb jednotlivych projektt
jsou zavadény dalsi metody a postupy, které umozniuji
komplexni pohled. Aktualné feSenda témata zahrnuji
naptiklad hleddni novych ukazatell rizika a terapeutickych
cild u chronické myeloidni leukemie, mechanismy plsobeni
latek pouzivanych pro lécbu akutni myeloidni leukemie,
imunosupresivni mechanismy u akutni myeloidni leukemie
nebo mechanismy regulujici interakce hematopoetickych
bunék s proteiny mezibunécné hmoty.

Nejvyznamnéjsi dosazené vysledky

V rdmci analyzy znamek rezistence leukemickych blastd k
protileukemické imunitni odpovédi bylo nalezeno nékolik
souvislosti mezi imunofenotypem blastl a rekurentnimi
mutacemi u AML. Mutace nukleofosminu (NPM1) byla
spojena se snizenou expresi HLA 1. i 2. tfidy a se zvySenym
povrchovym mnoZstvim znaku CD47, ktery slouzi jako
inhibi¢ni receptor pro makrofagy. Pokud se v bunkach
soucasné vyskytovala mutace DNA methyltransferazy 3A
(DNMT3A), exprese HLA byla normalni, ale buriky mély
zvySené povrchové mnozstvi invariantniho peptidu CLIP,
ktery je indikdtorem potlacené prezentace antigend. Zvysena
exprese CLIP byla nalezena i u bunék s interni tandemovou
duplikaci v genu pro kindzu FLT3 (FLT3-ITD). Bylo potvrzeno
také nase drivéjsi zjisténi, Zze vysoka exprese inhibi¢niho
receptoru PD-L1 pfi diagndze AML znali méné pfriznivou
prognozu.

Department of Proteomics

Head: RNDr. Katerina Kuzelova, Ph.D.
Kuzelova@uhkt.cz, +420 221 977 285
Deputy Head: Mgr. Barbora Brodska, Ph.D.
Brodska@uhkt.cz, +420 221 977 354

The Department of Proteomics is engaged in both basic and
applied research mainly focusing on the analysis of proteins
and functional tests in model cell systems. The routinely used
techniques include gel electrophoresis, western blotting,
flow cytometry, immunofluorescence microscopy, time-
resolved confocal microscopy, and methods of proteomic
analysis. According to the needs of individual projects, other
methods and techniques have been introduced facilitating a
comprehensive view. The currently addressed topics include,
for instance, the search of new risk markers and therapeutic
targets in chronic myeloid leukemia, mechanisms of the
effect of compounds used for the treatment of acute
myeloid leukemia, immunosuppressive mechanisms in acute
myeloid leukemia, or mechanisms regulating interactions of
hematopoietic cells with proteins of the extracellular matrix.

The most important achievements

In the framework of the analysis of symptoms of resistance
of leukemic blasts to antileukemic immune response we
found several associations between the immunophenotype
of blasts and recurrent mutations in AML. Mutation of
the nucleophosmin gene (NPM1) was linked to a reduced
expression of HLA class | and Il, as well as an increased
surface amount of CD47 marker which serves as an inhibitory
receptor for macrophages. In cells with concommitant
mutation in DNA methyltranspherase 3A (DNMT3A), the HLA
expression was normal, but cells had an increased surface
amount of the invariant peptide CLIP which is an indicator of
defective antigen presentation. An increased expression of
CLIP was found also in cells with internal tandem duplication
in the gene for FLT3 kinase (FLT3-ITD). We also confirmed
our earlier finding that a high expression of the inhibitory
receptor PD-L1 at AML diagnosis implies a less favorable
prognosis.
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Bylo dokonceno studium oligomerizacnich vlastnosti
pfirozené a mutované formy NPM1 a vysledky byly
zpracovany do publikace (Sasinkova et al., Scientific Reports
2021). Bylo zjisténo, Ze oligomerizaéni doména NPM1 je
nezbytna pro interakci s mnoha dalSimi proteiny, nékteré
jadérkové proteiny maji ovSsem naopak vétsi afinitu ke
zkrdcenému NPM1 s odstranénou oligomeriza¢ni doménou.
Dale se oddéleni vénovalo studiu interakéni sité NPM1,
zejména jeho spojeni s nadorovym supresorem p53. Ve
spoluprdci s FyzikdInim Ustavem Univerzity Karlovy bylo na
fluorescencné znacenych formach proteini prokazano, ze
vazba NPM1 k p53 neni ovlivnéna mutaci NPM1 a md za
nasledek delokalizaci p53 do cytoplazmy (obr.). V dusledku
toho muize byt v bunkidch s mutovanym NPM1 porusena
fyziologickd funkce p53.

eGFP _NPM mRFP1 p53 dohromad
NF)MWt..
NPMmUt-.

Obr. Lokalizace ¢ervené znaceného p53 v burkach linie HEK-
293T se soucasné vnesenymi zelené znacenymi formami
nukleofosminu: nahofe divokd forma (NPMwt), dole
mutovana (NPMmut). Vlevo a uprostied je samotny zeleny
a samotny Cerveny signal, vpravo jejich superpozice. Méfitko
predstavuje 10 pm.

Je zndmo, Ze zakladni IéCivo uZivané pro chemoterapii AML
cytarabin zpUsobuje zastavu bunécného cyklu v S-fazi.
Po jednorazovém osSetreni efekt po 24 hod. pomine a
bunky dale normalné proliferuji. Bylo ukazano, Ze jednim
z mechanism, kterymi se bunka brani apoptdze indukované
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We finished the study of oligomerization properties of the
natural and mutated form of NPM1 and compiled the results
in a publication (Sasinkova et al., Scientific Reports 2021).
We found out that the oligomerization domain of NPM1
is essential for interaction with many other proteins, but
on the other hand, some nucleolar proteins have a higher
affinity to a shortened NPM1 with removed oligomerization
domain. Furthermore, we were engaged in the study of
the NPM1 interaction network, especially in its connection
with the tumor suppressor p53. In cooperation with the
Institute of Physics of Charles University, we proved, using
fluorescently labelled forms of proteins, that NPM1 binding
to p53 is not influenced by the mutation of NPM1, and that
it results in the delocalization of p53 into cytoplasm (Fig.).
As a consequence, physiological function of p53 cells with
mutated NPM1 can be disrupted.

Fig.: Localization of p53 labelled in red color in HEK-293T cell
line co-transfected with forms of nucleophosmin labelled
in green color: wild form (NPMwt) on top, mutated form
(NPMmut) at the bottom. Green signal and red signal
are shown separately on the left and in the center, their
superposition is on the right. The scale represents 10 um.

It is known that cytarabine, the basic drug used for AML
chemotherapy, causes a cell cycle arrest in S-phase. Twenty
four hours after a one-dose treatment the effect passes and
cells continue to proliferate normally. We showed that one
of the mechanisms through which a cell resists to apoptosis



cytarabinem, je zvySeni exprese Survivinu v interfaznich
bunkach. Tento jev byl detekovan ve vSech testovanych
leukemickych bunécnych liniich bez ohledu na pfitomnost
mutaci typickych pro AML (NPM1, DNMT3A, TP53, FLT3-
ITD). Dale bylo zjisténo, Ze u vétSiny bunécnych linii je
cytarabinem indukovand overexprese Survivinu inhibovéna
soucasnym oSetfenim idarubicinem. Alternativou pro linie,
ve kterych idarubicin snizeni Survivinu neindukuje, je pouZziti
specifického inhibitoru YM-155, ktery v nékterych liniich
kromé Survivinu sniZuje rovnéz expresi antiapoptotického
proteinu XIAP. Na rozdil od plsobeni cytarabinu jsou ucinky
idarubicinu i inhibitoru YM-155 v souboru leukemickych
linii heterogenni a odrazeji tak pravdépodobné rliznorodost
onemocnéni AML. Tyto vysledky jsou shrnuty v dalsi publikaci
(Otevrelova and Brodska, Applied Sciences 2021).

V pracovni skupiné vénujici se vyzkumu rezistence k |écbé
chronické myeloidni leukemie bylo doposud ustaveno
celkem 10 rezistentnich modelovych linii. V souboru jsou
zastoupeny oba hlavni transkripty BCR-ABL: e13a2 (b2a2)
a elda2 (b3a2). K dispozici jsou modely s pfitomnosti i bez
pfitomnosti mutace T315l v kindzové doméné BCR-ABL.
Na téchto modelech jsou testovany moznosti prekonani
rezistence k 1é¢bé inhibitory tyrozinovych kindz. Prozatim se
ukazuje, Ze inhibice CK2 kinazy ve vSech rezistentnich liniich
zpomaluje proliferaci leukemickych bunék a u nékterych
modelUd zesiluje Ucinek inhibitord tyrozinovych kindz. Dalsi
moznosti eradikace leukemickych bunék byly testovany
ve spolupraci s firmou Selecta Biotech SE (Slovensko).
Pfedbéiné vysledky ukdzaly, Ze inhibice translace BCR-
ABL pomoci na miru navriené strukturné modifikované
»antisense” molekuly nové generace indukuje apoptézu
u BCR-ABL pozitivnich bunék, zatimco BCR-ABL negativni
buriky nebyly nijak ovlivnény.

Na zakladé proteomické analyzy bunék senzitivnich a
rezistentnich k imatinibu byly wvytipovdny potencidini
zdsahové drahy (IGF-1 signalizaci a STAT signalizace). Pro
tyto drahy jsou dostupné inhibitory (Stattic, PPP, NT157),
jejichz ucinnost byla testovana pomoci MTT eseji. Dale
bylo pokracovédno ve studiu exosomd uvolfovanych ze
senzitivnich a rezistentnich bunék. Markery zjisténé na

induced by cytarabine is an increased expression of survivin
in interphase cells. This phenomenon was detected in all
the tested leukemic cell lines, irrespective of the presence
of mutations typical for AML (NPM1, DNMT3A, TP53, and
FLT3-ITD). Furthermore, we found out that in most cell lines
the overexpression of survivin induced by cytarabine is
inhibited by simultaneous treatment with idarubicin. As an
alternative for the lines where idarubicin does not induce
a reduction of survivin, the specific survivin inhibitor YM-
155 also reduces the expression of the antiapoptotic XIAP
protein in some cell lines. Unlike the effect of cytarabine,
the effects of idarubicine and the YM-155 inhibitor in the
set of leukemic lines are heterogeneous, thus probably
reflecting the heterogeneity of AML disease. These results
are summarized in another publication (Otevrelovd and
Brodska, Applied Sciences 2021).

The working group dealing with the research of resistance
to the treatment of chronic myeloid leukemia has so far
established a total of 10 resistant model lines. Both main
BCR-ABL transcripts: el3a2 (b2a2) and el4a2 (b3a2)
are represented in the set. Available are models with
and without the presence of T315] mutation in the BCR-
ABL kinase domain. We use these models for testing the
possibilities of overcoming the resistance to the treatment
with inhibitors of tyrosine kinases. For the time being it
appears that the inhibition of CK2 kinase in all resistant
lines slows down the proliferation of leukemic cells and in
some models it intensifies the effect of inhibitors of tyrosine
kinases. Other possibilities of the eradication of leukemic
cells were tested in cooperation with the Selecta Biotech
SE company (Slovakia). Preliminary results showed that the
inhibition of BCR-ABL translation with the help of a new
generation “antisense” molecule designed to measure and
structurally modified induces apoptosis in BCR-ABL positive
cells, while BCR-ABL negative cells were not affected at all.

On the basis of proteomic analysis of cells sensitive and
resistant to imatinib, we selected potential intervention
points (IGF-1 signaling and STAT signaling). Inhibitors of these
pathways are available (Stattic, PPP, NT157), and we tested
their efficiency with the help of MTT assays. Furthermore,
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zakladé proteomické analyzy byly ovéreny pomoci western
blotd a pritokové cytometrie. Studované povrchové markery
by mohly slouZit k experimentdinimu ¢i terapeutickému
rozliseni senzitivnich bunék od rezistentnich, jako
markery rezistence, progndzy onemocnéni a pfipadné i
jako terapeutickd zdsahova mista. Vysledky byly sepsany
a publikovany (Hrdinova et al., International Journal of
Oncology 2020).

Byl doplnén soubor méreni exprese integrini a bunécné
adhezivity na AML blastech, vysledky byly zanalyzovany
a publikovany (KuZelova et al., European Journal of
Haematology 2020). Mimo jiné bylo nalezeno zvysené
mnozstvi integrinu aVB3 na CD34-pozitivnich bunkach
specificky u pacientd s mutovanym NPM1. Jedna se o adhezni
receptor, ktery mizZe pfispivat k udrZeni rezidualni nemoci
v této skupiné AML. Ddle byla dokoncena analyza exprese
jednotlivych ¢lentd rodiny kindz PAK a vlivu jejich inhibice
na bunéc¢nou adhezi v leukemickych bunkach, vysledky byly
sepsany a manuskript byl pfijat k publikaci (KuZelova et al.,
Cell Adhesion & Migration 2021). V rdmci spoluprace se
Svycarskymi kolegy bylo také prokazano, Ze nové objevena
bodovd mutace v PAK2, kterd zplsobuje Knoblochlv
syndrom typu 2, vede k podstatné ztraté kindzové aktivity
PAK2. Tyto vysledky jsou soucasti spole¢ného ¢lanku, ktery
byl pfijat k publikaci v ¢asopise Human Molecular Genetics.

Oddéleni imunomonitoringu a

cytometrie

Vedouci: RNDr. Jan Musil, Ph.D.
Jan.Musil@uhkt.cz, +420 221 977 668
Zastupkyné vedouci: Mgr. Hana Kynclova
Hana.Kynclova@uhkt.cz, +420 221 977 252

prttokové

Oddéleni imunomonitoringu a pratokové cytometrie vzniklo
na jare roku 2020 jako védecko-servisni pracovisté. Hlavni
védeckou ¢innosti je vyzkum funkce imunitniho systému
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we continued to study exosomes released from sensitive
and resistant cells. We confirmed the markers detected on
the basis of proteomic analysis with the help of western
blots and flow cytometry. The surface markers we studies
could serve to experimental or therapeutic differentiation of
sensitive cells from resistant ones, as markers of resistance
or disease prognosis, and possibly also as therapeutic
intervention points. The results were summarized and
published (Hrdinova et al., International Journal of Oncology
2020).

We complemented the set of measurements of the
expression of integrins and cell adhesivity in AML blasts,
and the results were analyzed and published (KuZelova et
al., European Journal of Haematology 2020). Among other
things, we found an increased amount of integrin aVB3 in
CD34-positive cells specifically in patients with mutated
NPML1. It is an adhesion receptor that can contribute to the
residual disease persistence in this AML group. Furthermore,
we finished the analysis of the expression of individual
members of the PAK kinase family and the influence of
their inhibition on cell adhesion in leukemic cells; the
results were summarized and the manuscript was accepted
for publication (KuZelova et al., Cell Adhesion & Migration
2021). In the framework of our cooperation with Swiss
colleagues we also proved that the newly discovered PAK2
point mutation, which causes Knobloch syndrome of type I,
leads to a substantial loss of PAK2 kinase activity. The results
are included in a joint article accepted for publication in the
Human Molecular Genetics journal.

Department of Immunomonitoring and Flow

Cytometry

Head: RNDr. Jan Musil, Ph.D.
Jan.Musil@uhkt.cz, +420 221 977 668
Deputy Head: Mgr. Hana Kynclovd
Hana.Kynclova@uhkt.cz, +420 221 977 252

The Department of Immunomonitoring and Flow Cytometry
was established in spring 2020 as a scientific service center.
Its main scientific activity is the research of the function of



u hematologickych malignit a identifikace znak(Q imunitni
dysfunkce spojené s progresi Ci relapsem onemocnéni.
Jako hlavni metoda je pouZita vysoce multiparametricka
pritokovd cytometrie, kterda umozZnuje kvalitativni
i kvantitativni charakterizaci bunék imunitniho systému
s jednobunécnym rozlisenim. Oddéleni se ddle specializuje
na analyzu rekonstituce imunitniho systému po transplantaci
krvetvornych kmenovych bunék. V ramci své servisni
funkce zpfistupnuje vyvinuté cytometrické technologie
ostatnim védeckym oddélenim a nabizi podporu pfi ndvrhu
cytometrickych panelll, méfeni vzork( a jejich analyzu a déle
odborné imunologické poradenstvi pfi sepisovani grantovych
aplikaci.

Nejvyznamnéjsi dosazené vysledky

e Ve spolupraci s Ustavem organické chemie a biochemie
se oddéleni spolupodilelo na vyvoji optimalizovaného
pocitatového algoritmu EmbedSOM, ktery predstavuje
rychly  nastroj pro redukci multidimenziondlnich
cytometrickych dat. Navrieny algoritmus je v porovnani
s ostatnimi standardné pouZivanymi algoritmy pro analyzu
cytometrickych dat, jako napf. t-SNE a UMAP, vyrazné
rychlej$i a méné ndro¢ny na vypocetni vykon pouZitého
pocitacového systému (Kratochvil et al, 2020).

e V ramci iniciativy MZCR se oddéleni podilelo na vyvoji
inaktivované vakciny proti covidu-19. Hlavnim udkolem
bylo charakterizovat reakci imunitniho systému na podani
vakciny na my$im modelu BALB/c. Pro analyzu byl sestaven
24parametricky cytometricky panel schopny analyzovat
individualni subpopulace T-lymfocytd (regulaéni T-lymfocyty,
pomocné T-lymfocyty typu 1, 2 a 17 a folikuldrni pomocné
T-lymfocyty) a B-lymfocytl vcetné plasmatickych bunék.
Ukdzalo se, Zze po podani vakciny dochazi k expanzi
folikuldarnich  pomocnych  Tlymfocytl a  nedochazi
k hyperaktivaci imunitniho systému, jako je pozorovatelné u
zédvazného pribéhu infekce SARS-Cov-2 virem (Petras et al,
2020).

® Pro potreby vyzkumu Oddéleni genové imunoterapie
vedené dr. Otdhalem byl sestaven panel pro analyzu
diferenciacniho fenotypu CAR-T-lymfocytd, ktery byl pouzZit

the immune system in hematological malignities and the
identification of markers of immune dysfunction connected
with the disease progression or relapse. The main method
used is highly multiparametric flow cytometry facilitating
both qualitative and quantitative characterization of
cells of the immune system with a single-cell resolution.
Furthermore, the department specializes in the analysis of
reconstitution of the immune system after hematopoietic
stem cell transplantation. In the framework of its service
function, it makes developed cytometric technologies
available to the other scientific departments and offers its
support of the design of cytometric panels, measuring and
analysis of samples, as well as professional consultancy in
immunology in drawing up grant applications.

The most important achievements

® In cooperation with the Institute of Organic Chemistry
and Biochemistry we were involved in the development
of the optimized EmbedSOM computer algorithm, which
represents a rapid tool for the reduction of multidimensional
cytometric data. In comparison with the other algorithms
used in a standard way for cytometric data analysis, such
as t-SNE and UMAP, the designed algorithm is considerably
more rapid and less demanding in terms of the computing
power of the computer system in use (Kratochvil et al, 2020).

o In the framework of the initiative of MoH of CR, we
were involved in the development of an inactivated vaccine
against COVID-19. Our main task was to characterize the
immune system reaction to the vaccine administration in the
BALB/c mouse model. For the analysis, we put together a
24-parameter cytometry panel capable of analyzingindividual
subpopulations of T-lymphocytes (regulation T-lymphocytes,
auxiliary T-lymphocytes of type 1, 2 and 17, and follicular
auxiliary T-lymphocytes) and B-lymphocytes, including
plasmatic cells. We showed that after the administration
of the vaccine, follicular auxiliary T-lymphocytes expand,
and the immune system is not hyperactivated, as it can be
observed in the course of a serious infection with SARS-
Cov-2 virus (Petras et al, 2020).

e Forthe needs of the Department of Gene Immunotherapy
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pro analyzu CAR19 T-lymfocytd produkujicich 1L21 pod
kontrolou inducibilniho NFAT promotoru.

Oddéleni genomiky

Vedouci: RNDr. Monika Beli¢kova, Ph.D.
Monika.Belickova@uhkt.cz, +420 221 977 306

Zastupkyné vedouci: Ing. Michaela Dostalova Merkerova, Ph.D.
Michaela.Merkerova@uhkt.cz, +420 221 944 363

Rok v ¢islech

V roce 2020 byla vysetfena pfitomnost mutaci v genu
NPM1 u 71 pacientl a v genu CEBPA u 69 pacientd. V rdmci
sledovani minimalni residualni nemoci byla stanovena
exprese genu WT1 u 1 150 pacientd a mutovaného genu
NPM1 u 440 pacientd. Sekvenovanim nové generace
(NGS) byla analyzovana pfitomnost somatickych mutaci
v panelu 54 nejcastéji mutovanych genl vyskytujicich se
u myeloidnich malignit celkem u 214 pacientl. V ramci
vySetfeni hemoglobinopatii byla analyzovdna pfitomnost
mutace v genu HBB u 90 vzorkUd a v genech HBA1 a HBA2 u
70 vzorkd.

Oddéleni genomiky provadi molekularni diagnostiku a
monitorovani pacientd s myelodysplastickym syndromem
(MDS), akutni myeloidni leukemie (AML) a hemoglobinopatii.
Pro rutinni diagnostické ucely se u AML pacient( stanovuji
mutace v genech NPM1 a CEBPA. Kvantifikace expresni
hladiny WT1 genu a mutovaného genu NPM1 se vyuZiva
pro monitorovani minimalni rezidualni nemoci (MRN).
Sekvenovanim nové generace (NGS) jsou u MDS a
AML pacient identifikovany mutace v panelu 54 genl
asociovanych s myeloidnimi malignitami. V rdmci diagnostiky
hemoglobinopatii jsou vySetfovany mutace a dlouhé delece
v genech HBA a HBB.

Paralelné k rutinnim vySetfenim probihaji vyzkumné aktivity.
Oddéleni genomiky resi fadu vyzkumnych projekt(, které
si kladou za cil zlepSit nase porozuméni patogeneze MDS
a AML na molekularni drovni. Hlavnim predmétem zajmu
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Research headed by Dr. Otdhal, we assembled a panel
for the analysis of the differentiation phenotype of CAR-
T-lymphocytes which was used for analyzing CAR19
T-lymphocytes producing IL21 under the control of inducible
NFAT promoter.

Department of Genomics

Head: RNDr. Monika Beli¢kova, Ph.D.
Monika.Belickova@uhkt.cz, +420 221 977 306

Deputy head: Ing. Michaela Dostélova Merkerova, Ph.D.
Michaela.Merkerova@uhkt.cz, +420 221 944 363

The year 2020 in numbers

In 2020, 71 patients were tested for the presence of NPM1
mutations and 69 patients for the presence of CEBPA
mutations. Further, we measured gene expression of WT1
in 1,150 patients and expression of mutated NPM1 in 440
patients for the purpose of monitoring of minimal residual
disease. Next generation sequencing (NGS) was applied in
214 patients for the identification of somatic mutations in
the 54 most frequently mutated genes occurring in myeloid
malignancies. Within testing of hemoglobinopathies, we
analyzed the presence of HBB gene mutations in 90 samples
and HBA1 and HBA2 mutations in 70 samples.

The Department of Genomics focuses on molecular
diagnostics and regular monitoring of patients with
myelodysplastic syndromes (MDSs), acute myeloid leukemia
(AML), and hemoglobinopathies. For the purpose of routine
diagnostics of AML, mutations in NPM1 and CEBPA genes
are determined. Quantification of expression levels of WT1
gene and mutated NPM1 gene is applied to monitor minimal
residual disease (MRD). Mutations in a panel of 54 genes
associated with myeloid malignancies are identified by next
generation sequencing (NGS) in MDS and AML patients.
Within the diagnostics of hemoglobinopathies, mutations
and long deletions in HBA and HBB genes are investigated.

In parallel to the routine examinations, multiple research
activities are performed. The Department of Genomics has
been working on a number of research projects that aim to
improve our understanding of the pathogenesis of MDS and
AML at the molecular level. The major subject of applied



aplikovaného vyzkumu je pomoci modernich genomickych
metod, zejména NGS, identifikovat nové molekularni markery
onemocnéni. Tyto biomarkery by v budoucnu, po jejich
zaClenéni do soucasnych diagnostickych a prognostickych
postupll pouZivanych v rutinni klinické praxi, mély pomoci
k zavedeni vysoce individualizovaného pfistupu k pacientlim.

Nejvyznamnéjsi dosazené vysledky

e V roce 2020 byl ukonéen projekt AZV CR zaméfeny na
studium molekuldrnich mechanismd ucinkG chelatacnich
latek. V ramci projektu byl analyzovdn transkriptom pacientd
s nizkorizikovym MDS lé¢enych deferasiroxem (DFX). Studie
ukazala, Ze DFX vyznamné moduluje imunitni odpovéd,
pricemzZ v této modulaci hraji dlleZitou roli geny funkéné
asociované s neutrofily. V tomto kontextu byla detekovéna
vyznamna deregulace procesl pozitivni regulace zanétlivé
odpovédi a produkce cytokind, coz ukazuje na indukci zanétu
po podani DFX. Naopak suprese genu kddujici negativni
regulatory diferenciace krevnich bunék muze pfispivat ke
zlepSeni hematopoézy u pacient(i |é¢enych DFX.

e Daléi dokonceny grantovy projekt AZV CR byl orientovén
na sledovani zmén v DNA reparacnich systémech u pacientt
s MDS. Nejvice byly deregulovany geny zapojené do oprav
dvouretézcovych zlomd DNA a hladinu nékterych téchto
genl (RAD51) Ize pouZit jako nezavisly prognosticky faktor
celkového preziti. Cilené exomové sekvenovani reparacnich
genl odhalilo 6 jednonukleotidovych polymorfism
asociovanych s MDS a 4 mutace, z nichZ jedna v genu XRCC2
byla zarodecného plvodu a vedla k sniZeni Urovné exprese
genu. U pacientll 1éCenych azacitidinem (AZA) bylo zjisténo,
Ze pokud jsou CD34+ burky v klidovém stavu se snizenou
acetylaci histon(, dochazi k progresi onemocnéni brzy od
zahajeni |éCby bez odpovédi na AZA.

e Vroce 2020 bylo pokracovano ve studiu role nekddujicich
RNA v patogenezi hematologickych malignit. Byla
publikovana studie analyzujici hladiny kratkych nekédujicich
RNA (sncRNA) cirkulujicich v plazmé MDS pacientll pomoci
NGS. Vysledky studie ukazuji, Ze cirkulujici sncRNA maji u MDS
specificky profil a Ze jejich hladina se méni béhem progrese
onemocnéni, coz poukazuje na jejich potencidlni klinickou

research activities is the identification of novel molecular
markers of these diseases by modern genomic technologies,
such as NGS. In the future, these biomarkers, once integrated
into current diagnostic and prognostic procedures in routine
clinical practice, should contribute to the introduction of a
highly individualized approach to patients.

The most important achievements

e 1n 2020, we completed the AZV CR project focused on the
study of the molecular mechanisms of effects of chelating
agents in low-risk MDS, we analyzed the transcriptome in
patients before and after treatment with deferasirox (DFX).
The study showed that DFX significantly modulates the
immune response in which genes functionally associated
with neutrophils play an important role. In this context,
we detected a significant deregulation of the processes
of positive regulation of the inflammatory response and
cytokine production, indicating the inflammation induction
after DFX administration. In contrast, suppression of genes
encoding negative regulators of blood cell differentiation
may contribute to improved hematopoiesis in patients
treated with DFX.

e Another completed grant project of AzV CR was focused
on monitoring changes in DNA repair systems in patients with
MDS. The genes involved in the repair of double-stranded
DNA breaks showed the most significant deregulation, and
the levels of some of these genes (RAD51) can be used
as an independent prognostic factor for overall survival.
Targeted exome sequencing of repair genes revealed six
single nucleotide polymorphisms associated with MDS and
four mutations, one of which in XRCC2 gene was of germline
origin and led to the decreased expression of the gene.
In patients treated with azacitidine (AZA), it was shown
that when CD34+ cells are at rest with reduced histone
acetylation, disease progression occurs soon after treatment
initiation, without response to AZA.

e In 2020, we continued to study roles of noncoding
RNAs in the pathogenesis of hematological malignancies.
We published a study analyzing levels of small noncoding
RNAs (sncRNAs) circulating in the plasma of MDS patients
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uzite€nost. DalSim publikaénim vystupem byla analyza
expresnich profild dlouhych nekédujicich RNA (IncRNA) u
MDS, studovana pomoci microarray technologie. Vysledky
studie odhalily fadu odlisné exprimovanych IncRNA napfic¢
MDS subtypy a poukazaly na potencidl konkrétnich IncRNA
jako diagnostickych a prognostickych markerd onemocnéni.
Zejména IncRNA H19, WT1-AS, LEF1-AS1 a TCL6 se by mohly
slouzit jako potencialné relevantni markery progrese MDS.
V roce 2020 byl nové rozsiten zajem oddéleni o studium
dalSich typ( nekdédujicich RNA. Pomoci NGS technologie byly
mérfeny zmény exprese cirkularnich RNA (circRNA), PIWI
interagujicich RNA (piRNA) a transpozibilnich elementl (TE)
u MDS, a to primdrné s ohledem na mutacni status pacient(.
Bylo zjistovano, zda specifické mutace hraji roli v regulaci
exprese téchto transkriptl. Tato nova data jsou v soucasné
dobé bioinformaticky zpracovavéna.

® Pro komplexni studium zmén metylace DNA byla pomoci
DNA sekvenacniho panelu (MiSeq, lllumina) zméfena Uroven
metylace DNA u 239 gen(i/oblasti, které byly jiZ d¥ive popsany
ve spojitosti s progndzou a patogenezi AML. Vysetfeno bylo
celkem 178 pacientli s AML, rozdélenych do testovaci (n =
128) a validaéni kohorty (n = 50). Analyza vSech studovanych
oblasti odhalila 1,935 CpG ovliviujicich preZiti (p < 0.05) AML
pacientl. Z téchto signifikantnich CpG byla pak vypoctena
sumariza¢ni hodnota metylace tzv. MethScore. Pacienti s
nizsim MethScore méli vyrazné delsi celkové preziti (OS) a
preZiti bez relapsu (EFS) nez pacienti s vy$sim MethScore (p <
0.001). Tato spojitost s progndzou byla ovéfena na nezavislé
validacni kohorté (p < 0.03). MethScore bylo také schopno
spolehlivé stratifikovat AML pacienty v rdmci stfedniho
rizika. NaSe vysledky ukazaly, Ze MethScore muzZe slouZit
jako novy epigeneticky marker, ktery zpresfiuje prognozu
pacientd s AML.

e V leukemickych blastech AML pacientl odebranych pfi
diagnéze a béhem indukéni terapie 3+7 byla u vybranych
ABC transportérl sledovana genova exprese, sekvencni
varianty a aktivita. U pacientld nedosahujicich remise po
prvnim cyklu 1é¢by byla detekovana vyznamné vyssi exprese
transportérQ pfi diagndze. Po zahdjeni |é¢by dochazelo
u pacientl reagujicich na terapii k vyznamnému narGstu
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using NGS. The results of the study show that circulating
sncRNAs have a specific profile in MDS and that their levels
change during the disease progression, indicating their
potential clinical utility. Another publication was the study
of expression profiles of long non-coding RNAs (IncRNAs)
in MDS measured by microarray technology. The results
of the study revealed a number of differentially expressed
IncRNAs across MDS subtypes and highlighted the potential
of specific IncRNAs as diagnostic and prognostic markers of
the disease. In particular, IncRNAs H19, WT1-AS, LEF1-AS1,
and TCL6 could serve as potentially relevant markers of MDS
progression. In 2020, we expanded our interest to other types
of non-coding RNAs. Using NGS technology, we measured
changes in the expression of circular RNAs (circRNAs), PIWI
interacting RNAs (piRNAs), and transposable elements (TEs)
in MDS, primarily with respect to the mutation status of
patients. We investigated whether specific mutations play
a role in the regulation of expression of these transcripts.
These new data are currently in bioinformatics processing.

e For the comprehensive study of DNA methylation
changes, we used a DNA sequencing panel (MiSeq, lllumina)
to measure the level of DNA methylationin 239 genes/regions
previously described in association with AML prognosis and
pathogenesis. A total of 178 AML patients divided into a
test (n=128) and a validation cohort (n=50) were examined.
Analysis of all studied regions revealed 1,935 CpGs affecting
survival (p<0.05) in AML. From these significant CpGs, a
summarizing MethScore methylation value was calculated.
Patients with lower MethScore had significantly longer
overall survival (OS) and event-free survival (EFS) than those
with higher MethScore (p<0.001). This association with
prognosis was verified on the independent validation cohort
(p<0.03). MethScore was also able to reliably stratify AML
patients within intermediate risk group. Our results showed
that MethScore can serve as a novel epigenetic marker that
refines the prognosis of AML patients.

e In leukemia blasts of AML patients collected at diagnosis
and during 3+7 induction chemotherapy, we monitored
gene expression, sequence variants, and activity of
selected ABC transporters. We detected significantly higher
expression of transporters at diagnosis in patients who did



exprese, naopak u pacientll rezistentnich se exprese
neménila. Pomoci NGS byly transportéry sekvenovany a
byly identifikovdny 6 prognosticky pfiznivé a 3 nepfiznivé
sekvenéni varianty. S vyuZitim inhibitor(i ABC transportér(
byla zmérena jejich aktivitu pfi diagndze a jako nejaktivné;si
byl identifikovan transportér ABCC1. Pro komplexni
zhodnoceni bunécnych transportnich systému a dalSich
mechanizm( ovliviiujicich Gcinnost terapie byl sestaven
celkovy expresni profil leukemickych blastl pfi diagndze
a po zahdjeni Iécby. Bylo identifikovano 111 diferencidlné
exprimovanych gend mezi diagndzou a parovymi odbéry
a 15 diferencidlné exprimovanych genl mezi pacienty
dosahujicimi a nedosahujicimi remise.

® Pacienti s del(5q) MDS o nizkém riziku ¢asto vyvinou v
pribéhu terapie lenalidomidem rezistenci na Iécbu, kterou
Ize prekonat pfidavkem erytropoetinu (EPO) a steroidnich
hormonl (prednison nebo dexametazon). V roce 2020
byla feSena uloha exprese genu pro cereblon a ptidavku
vyse jmenovanych latek v terapii pacientd s del(5q) MDS.
Dalsi testovanou latkou zvysujici in vitro expresi cereblonu
v kulturach linii bunék odvozenych od pacientt s MDS byl
oxid arsenity. Ze vzorkl mononuklearnich bunék ziskanych
od MDS pacientl v pribéhu terapie byl kromé RNA izolovan
i celkovy protein pro analyzu na urovni odpovidajicich
proteinG. Byly vyzkouSeny i protildtky pro dspésnou
kvantifikaci vybranych proteint pfi Western blot metodé.

not achieve remission after the first line of treatment. There
was a significant increase in expression after the therapy
initiation in patients responding to therapy, while expression
did not change in resistant patients. We analyzed the
sequence of ABC transporters using NGS and we identified
six prognostically favorable and three unfavorable genetic
variants. Using inhibitors of ABC transporters, we measured
their activity at diagnosis and identified ABCC1 as the most
active transporter. For a comprehensive assessment of
cellular transport systems and other mechanisms influencing
the effectiveness of chemotherapy, we analyzed the whole
expression profile of leukemia blasts at diagnosis and after
the treatment initiation. We identified 111 differentially
expressed genes between diagnosis and pair samples, and
15 differentially expressed genes between chemotherapy
sensitive and resistant patients.

e Patients with low-risk del(5q) MDS treated with
lenalidomide often develop resistance to the treatment. This
resistance can be reduced by the addition of erythropoietin
(EPO) and steroid hormones (prednisone or dexamethasone).
In 2020, we addressed the role of cereblon gene expression
and the addition of the above-mentioned substances in the
therapy of patients with del(5q) MDS. Arsenic trioxide was
another tested substance that increases cereblon expression
in vitro in cell lines derived from MDS patients. We isolated
RNA and total protein from mononuclear cells of lower-
risk del(5q) MDS patients during the therapy. We tested
antibodies for quantification of cereblon and other proteins
by Western blot method.
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Naméstek: prof. MUDT. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 206

Zastupce nameéstka: doc. Ing. Mgr. Bc. Roman Kotlin, Ph.D. MHA
Roman.Kotlin@uhkt.cz, +420 221 977 612

Referat vzdélavani

Ustav hematologie a krevni transfuze se vyznamné podili na
pregradualnim a postgradualnim vzdélavani vysokoskolakl a
stfedoskolskych pracovnikd ve zdravotnictvi. V rdmci Ustavu
klinické a experimentalni hematologie 1. lékarské fakulty
Univerzity Karlovy a UHKT probihd vyuka hematologie na
Fakulté vieobecného lékarstvi UK.

V rémci postgradualniho vzdélavani lékafd v oboru
Hematologie a transfuzni lékatstvi probéhl v UHKT ve
spolupraci s 2.LF, 3. LF UK, LF v Plzni a LF v Hradci Kralové
v dubnu 2020 predatestaéni kurz (distanéni formou) a UHKT
se podilel stejné jako v minulosti na organizaci specializacnich
atestaci v tomto oboru. V ramci vzdélavani vysokoskolskych
a jinych odbornych pracovnikd v oboru Klinickd hematologie
a transfuzni sluzba byly v roce 2020 uskutec¢nény dva
vzdélavaci moduly, dva moduly byly z epidemiologickych
dlivodii odlozeny. V &ervnu a v listopadu probéhly v UHKT
v tomto specializaénim oboru atestace. Dale v UHKT probéhla
v ramci postgradualniho vzdélavani fada individualnich stazi.

Na odborné sta7i bylo v UHKT 5 lékafG a 16 odbornych
pracovnikl, 4 zdravotni laboranti. V roce 2020 pracovalo
v UHKT 29 doktorand( v ramci postgradualiniho studia a 15
vysokoskolskych student( na diplomové praci.

V Unoru 2020 probéhla soutéZ mladych badatel. Konference
doktorandll byla z epidemiologickych ddvodl zrusena. V
soutéZi o nejlepsi praci mladych badatell realizované v
roce 2019 vyhréla Ing. Sarka Sestakova za publikace DNA
methylation and hydroxymethylation patterns in acute
myeloid leukemia patients with mutations in DNMT3A and
IDH1/2 and their combinations a DNA methylation validation
methods: a coherent review with practical comparison.

V ramci celoZivotniho kontinudlniho vzdélavani se v roce
2020 zG&astnilo 145 zaméstnanch UHKT akci pofadanych
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Education Department

The Institute of Hematology and Blood Transfusion takes an
important part in pregraduate and postgraduate education
of university degree holders and secondary school graduates
in health service. In the framework of the Institute of Clinical
and Experimental Hematology of the 1st Faculty of Medicine
of Charles University and IHBT, hematology is taught at the
Faculty of General Medicine of Charles University.

Within postgraduate education of physicians in the field of
hematology and transfusion medicine, a pre-specialization
course took place (in a distance form) at IHBT, in cooperation
with the 2nd and 3rd Faculty of Medicine of Charles
University, the Faculty of Medicine in Pilsen and the Faculty of
Medicine in Hradec Kralové in April 2020 and, just like in the
past, IHBT was involved in the organization of specialization
courses in this field. Within education of university graduates
and other specialists in the field of clinical hematology and
transfusion service, 2 training modules were postponed for
epidemiological reasons. Specialization courses took place
in this field at IHBT in June and November. Furthermore, a
number of individual internships took place in IHBT in the
framework of postgraduate studies.

Professional internships at the IHBT were completed by 5
physicians and 16 experts, plus 4 laboratory technicians.
In 2020, IHBT hosted 29 graduate students in postgraduate
study and 15 undergraduates writing their diploma theses.

A competition of young researchers took place in February
2020. The conference of graduate students was cancelled
for epidemiological reasons. The winner of the competition
for the best paper of young researchers held in 2019 was
Ing. Sarka Sestakova for the publications entitled “DNA
methylation and hydroxymethylation patterns in acute
myeloid leukemia patients with mutations in DNMT3A and



v Cesku a v zahrani¢i; 114 zaméstnanc(l UHKT se Ucastnilo IDH1/2 and their combinations” and “DNA methylation
vzdélavacich akci v Cesku, 31 lékafd a daldich védeckych validation methods: a coherent review with practical
pracovnikd se zucastnilo kongrest a konferenci v zahranici. comparison”.

Vétsina akci probéhla kvili epidemiologické situaci virtudiné. o . . .
In 2020, within continuous lifelong learning, 145 IHBT staff

members attended events organized both in the Czech
Republic and abroad. 114 IHBT staff members took part in
educational events in the Czech Republic, and 31 physicians
and other research workers attended congresses and
conferences abroad. Owing to the epidemiological situation,
most events took place virtually.
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Oddéleni kvality

Tym kvality péce

Oddéleni nemocnicéni hygieny

Oddéleni pro spravnou vyrobni praxi IéCivych
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Quality Department
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Hospital Hygiene Department

Department for Good Manufacturing Practice
of Medicinal Products
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Nameéstek: Ing. Martin Mayer, Ph.D. MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Zastupkyné naméstka: Mgr. Simona Brixiova
Simona.Brixiova@uhkt.cz, +420 221 977 195

Akreditacni procesy pomahaji vytvaret kulturu kvality a
bezpeci. V rdmci toho pak dochazi k trvalému zlepSovani
vsech procest zajistujicich pééi o pacienty a ke zlepSeni
vysledki poskytované péce. Ziskané certifikity vedou k
posileni ddvéry verejnosti v kvalitni a bezpecné prostredi
ve zdravotnickém zafizeni a vytvareji bezpecné a
efektivni pracovni prostredi, coz pfispiva i ke spokojenosti
zaméstnanc(l. Soulad mezi pozadavky normy CSN EN ISO
15189 a pozadavky dal3ich systém( kvality (JCI, SAK, SUKL,
EFI, JACIE) ¢i pozadavky odbornych spolec¢nosti koordinuje
Oddélenf kvality UHKT. Mezinarodni akreditaci v UHKT v roce
2019 vydal Joint Commission International (JC1). UHKT ziskal
v kvétnu 2019 v poradi jiz ¢tvrtou reakreditaci dle Sestého
vydani mezinarodnich akreditacnich standardd platnych
od 1. dubna 2017, s ucinnosti od 1. éervence 2017. Nova
ustanoveni bylaimplementovana do vnitfnich predpist UHKT
a nasledné bylo auditovdno jejich dodrzovani. Celkem bylo
auditory posuzovdno zhruba 300 akreditacnich standardd,
které obsahovaly asi 1 200 hodnocenych indikatord. Narodni
akreditaci dle SAK ziskal UHKT v roce 2020. Stal se tak jedinou
nemocnici v Cesku, kterd ma kvalitu zdravotni péce externé
ovérenou jak na mezindrodni, tak na narodni Urovni.

Akreditace dle spole¢né akreditacni komise ISCT— EBMT
(JACIE) je jedinym oficialnim akredita¢nim organem v Evropé
pro oblast transplantaci hematopoetickych kmenovych
bunék a bunécné terapie. Cilem této profesionalni
dobrovolné akreditace je podpora fizeni kvality |ékarské i
laboratorni praxe v transplantacnim programu a tim dosazeni
dlouhodobé kvality poskytované zdravotni péce v souladu s
nejnovéjsimi védeckymi poznatky a lé¢ebnymi postupy.

UHKT ziskal pro svdj Transplantaéni program status
akreditovaného centra v lednu 2019 na zakladé predchoziho
mistniho Setfeni vyskolenych zahrani¢nich odbornikd, ktefi
hodnotili dodrZovani pfedem stanovenych standard( ¢innosti
a vykonnosti dlouhodobé fungujiciho transplantacniho
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Accreditation processes help to create a culture of quality and
safety. This is the framework for the subsequent permanent
improvement of all processes ensuring patient care and
better results of provided care. Acquired certificates lead to
the strengthening of public confidence in a quality and safe
environment at a healthcare establishment, and create a
safe and effective working environment which contributes to
staff satisfaction. The harmony between the requirements of
the standard CSN EN ISO 15189 and those of other quality
systems (JCI, SUKL, EFI, and JACIE) or the requirements of
professional societies is coordinated by the IHBT Quality
Department. In May 2019 IHBT was re-accredited already for
the fourth time by the Joint Commission International (JCI)
according to the 6th edition of international accreditation
standards valid from 1 April 2017 and effective as of 1 July
2017. The new provisions were implemented in the IHBT
internal regulations, and after that their observance was
audited. Auditors assessed a total of some 300 accreditation
standards comprising approximately 1,200 assessed
indicators. In 2020, IHBT was national accreditation by the
United Accreditation Commission of the Czech Republic
(Czech abbreviation SAK). Thus, it became the only hospital
in the Czech Republic that has a certified quality of health
care both on international and national level.

The Joint Accreditation Committee — ISCT and EBMT
(JACIE) is the only official accreditation body in Europe for
the field of transplantation of hematopoietic stem cells
and cell therapy. The goal of this professional voluntary
accreditation is the support of the quality management of
medical and laboratory practice in the Transplant Program,
and thereby thereby the reaching of a long-term quality of
provided medical care in conformity with the latest scientific
knowledge and therapeutic methods.

For its Transplant Program, IHBT acquired the status of an
accredited center in January 2019 based on a previous on-



programu krvetvornych bunék v UHKT. V roce 2020 se i
pres probihajici koronavirovou pandemii podafilo udrzet
pocet provedenych transplantaci na uUrovni minulych let
(82 provedenych prevodu). Pfi potizich s dostupnosti darct
ze zahranicnich registrd nepfibuznych darctd (restrikce
v preshranicni dopravé Sstépd) byla castéji volenou
alternativou haploidentickd transplantace od pfibuzného
darce (30 transplantaci), ktera dosahuje pfi vhodné Upravé
IéCcebného protokolu vysledky dlouhodobé srovnatelné
s transplantaci od plné HLA shodného nepfibuzného darce.
Pro pacienty a jejich potencialni darce se rovnéz podafilo
v kratkém case zpfistupnit diagnostiku SARS-CoV-2 viru
jako primarni predpoklad zajisténi i nadale dostupné
onkohematologické péce v souladu s narodnimi hygienickymi
nafizenimi i mezindrodnimi doporuéenimi EBMT. Rovnéz se
podafilo pokraCovat v rozvoji nastaveného systému fizeni
kvality, efektivné sledovat a vyhodnocovat jeho funkénost
a adekvatnost zavedenych postupl. V ramci zkvalitnovani
vnitfnich kontrolnich mechanism@ byly pro nékolik oblasti
nové, nad rdmec JACIE standardd, rozpracovény kvalifika¢ni
plany. Uvaha o jejich vyuZiti jako univerzélniho kontrolniho
nastroje v oblastech se zvysenou pravdépodobnosti vyskytu
moznych neshod ¢i specifickych rizik umoznujiciho jejich
v€asné rozpoznani, feSeni a navrh vhodnych preventivnich
opatfeni byla Uspésné prezentovana jako posterové sdéleni
na virtudlni EBMT konferenci na pfelomu srpna a zafi 2020.
Zavérem roku 2020 byly zpracovany podklady pro JACIE
Interim Audit, kterym akreditovand centra na konci druhého
roku svého akreditacniho cyklu (z dlvodu pandemie byl
cyklus automaticky vSsem centrdm prodlouzen o rok) deklaruji
svoji trvajici shodu s poZadavky akreditacnich standardd.
Celosvétové bylo v roce 2020 evidovano vice nez 270 JACIE
akreditovanych center, z toho v Cesku t¥i. Vzhledem ke
skute¢nosti, 7e dal$i dvé centra v Cesku pfihlasku k akreditaci
jiz podala a jedno centrum je v pripravé, ukazuje se, Ze do
budoucna budou i na narodni Urovni otazky fizeni kvality
TP poutat stdle vice pozornosti a stanou se i tématem pro
vzajemné sdileni a vyménu odbornych zkusenosti.

Laboratore UHKT jiz mnoho let dodrzuji standardy pozadavka
na systém kvality v laboratofich (CSN EN 1SO 15189 a CSN EN
ISO/IEC 17025). Dokladem je akreditace Ceského institutu

site investigation of trained foreign experts who evaluated
the compliance with pre-established standards of the
activity and efficiency of a long-term functional Transplant
Program of hematopoietic cells at IHBT. In 2020, despite
the ongoing coronavirus pandemic, IHBT succeeded in
preserving the number of performed transplantations at
the levels of previous years (2020: 82 performed transfers).
When there were difficulties in the availability of donors
from foreign registries of unrelated donors (restrictions in
cross-border transport of grafts), a more frequent alternative
was haploidentical transplantation from a related donor
(30 transplantations) which, if the treatment protocol is
adequately adjusted, reaches comparable results on a long-
term basis with transplantation from a fully HLA identical
unrelated donor. For patients and their potential donors,
IHBT also succeeded in making the diagnostics of SARS- CoV-
2 virus accessible in a short time as a primary condition of
the continuing provision of accessible onco-hematological
care in conformity with national hygienic regulations, as well
as international EBMT recommendations. Similarly, IHBT
succeeded in continuing to develop the established quality
management system, to efficiently monitor and evaluate
its functionality and adequacy of introduced methods. In
the framework of increasing the quality of internal control
mechanisms, qualification plans were newly developed
for several areas, in addition to JACIE standards. The
consideration of their use as a universal control instrument
in areas of a higher probability of the occurrence of possible
differences or specific risks facilitating their timely detection,
solution and proposal of suitable preventive measures, was
successfully presented as a poster communication at the
virtual EBMT conference at the turn of August and September
2020. The end of 2020 saw the processing of materials for a
JACIE Interim Audit, whereby the accredited centers at the
end of the second year of the accreditation cycle (owing to
the pandemic, the cycle was automatically prolonged to all
centers by one year) declare their continuing compliance
with the requirements of accreditation standards. In
2020, over 270 JACIE accredited centers were registered
worldwide, 3 of which in the Czech Republic. In view of the
fact that other 2 Czech centers already filed their application
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pro akreditaci pro tfi subjekty UHKT: Komplement laboratof
UHKT, Narodni referenéni laboratoi pro DNA diagnostiku
a Kalibraéni centrum UHKT. Komplement laboratofi UHKT
provadi vysoce specializovana laboratorni vySetreni. Kvalita
vysledk( laboratornich vysetfeni je zajisténa personalnim
obsazenim laboratofe a uplatnénim nejnovéjsich poznatkl
pfi realizaci laboratornich vysetfeni. V souladu s vyvojem
védy a techniky a s potfebami klientl neustale aktualizujeme
rozsah vySetfeni. Nékteré laboratore slouzi jako narodni
referencni laboratore a spolupracuji na pfipravé vzorkl pro
externi hodnoceni kvality v ramci Ceské republiky.

Oddéleni biomedicinského inZenyrstvi (OBMI) poskytuje
specializovanou podporu klinickym, transfuziologickym i
vyzkumnym pracovistim. Zajistuje predevsim pravidelné
bezpecnostné-technické kontroly a opravy zdravotnickych
prostfedkd a laboratorni techniky v rozsahu poZadovaném
zdkonem o zdravotnickych prostfedcich, standardy JCI,
JACKIE, SAK a normami CSN EN ISO/IEC 17025:2005 a CSN EN
ISO 15189:2007. Je zodpovédné za zajisténi metrologického
poradku v Komplementu laboratofi a v Kalibra¢ni laboratofi.
OBMII se podili na vyuce s biomedicinskou problematikou
na nékolika vysokych gkolach v Cesku a ma svého zastupce
ve vyboru Ceské spole¢nosti biomedicinského inZenyrstvi a
lékai'ské informatiky CLS JEP.

Oddéleni nemocnicni hygieny spolecné s Covid teamem v
roce 2020 Uspésné organizovalo opatfeni proti probihajici
pandemii. Kromé této ndrocné €innosti provadii svou béznou
agendu, jako je naptiklad provadéni stér( €i jinych odbér(
a jejich vyhodnoceni, sledovani a kontrolovani dodrzovani
platné legislativy a jeji implementace do prostfedi UHKT.
Kromé kontrolni ¢innosti je Ucelem tohoto oddéleni i ¢innost
edukacni.

Oddéleni pro spravnou vyrobni praxi lécivych pripravk(
udrzuje systém jisténi jakosti spravné vyrobni praxe na tfech
pracovistich, kde probiha vyroba a kontrola kvality vlastnich
|éCivych pFipravkd moderni terapie pro klinickd hodnoceni.

UHKT je od roku 2017 vyrobcem povolenym SUKL. Jednim
z vystupd aplikovaného vystupu v UHKT jsou i nové metody
|éCby hematoonkologickych onemocnéni a nové navrhované
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for accreditation and 1 center is in preparation, it appears
that in future and at the national level the questions of
quality management of TPs will attract ever more attention
and will become a topic for mutual sharing and exchange of
professional experience.

For many years now the IHBT laboratories have been
observing the quality system standards valid for laboratories
(CSNENISO 15189 and CSN EN ISO/IEC 17 025). This is proved
by the accreditation granted by the Czech Accreditation
Institute to three IHBT entities: the IHBT Lab Complex, the
National Reference Laboratory for DNA Diagnostics and the
IHBT Calibration Centre. The IHBT Lab Complex performs
highly specialized laboratory tests. The quality of laboratory
tests results is guaranteed through laboratory staffing and
the application of the latest findings in the implementation
of laboratory tests. In conformity with the development of
science and technology and with the clients’ needs, we have
been continuously updating the range of our tests. Some of
our laboratories serve as national reference laboratories and
cooperate in the preparation of samples for external quality
assessment within the Czech Republic.

The Department of Biomedical Engineering (Czech
abbreviation OBMI) provides specialized support of clinical,
transfusiology and research centers. It is primarily in charge
of regular safety and technical checks and repairs of medical
devices and laboratory technology in the extent required
by the Medical Devices Act, JCI standards, JACKIE, SAK and
the standards CSN EN ISO/IEC 17025:2005 and CSN EN
ISO 15189:2007. It is responsible for securing metrological
order in the Lab Complex and the Calibration Laboratory.
The department is involved in the education in the area of
biomedical problems at several Czech higher schools, and it
has its representative in the Committee of the Czech Society
of Biomedical Engineering and Medical Informatics CMA JEP.

In 2020, the Department of Hospital Hygiene together with
the Covid team organized successful measures against the
ongoing pandemic. Apart from this demanding activity,
it performs its routine work, such as smears or other
collections and their evaluation, monitoring and checking



experimentdlni 1éCivé pripravky. the compliance with valid legislation and its implementation
in the IHBT environment. Besides control activity, the aim of
the department is educational activity.

The Department for Good Manufacturing Practice of
Medicinal Products maintains the system for securing the
quality of good manufacturing practice at three centers
where actual medicinal products of modern therapy are
manufactured and their quality is checked for clinical trials.

Since 2017, IHBT is a manufacturer licensed by SUKL. The
outputs of applied research at IHBT include new methods
of treatment of hemato-oncological diseases and newly
designed experimental medicinal products.
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Oddéleni komunikace se zdravotnimi
pojistovnami

Financni uctarna

Persondlni a mzdové oddéleni
Oddéleni financniho planovani a controllingu
Oddéleni evidence majetku
Oddéleni verejnych zakazek
Oddéleni informacnich technologii
Spravni oddéleni

Provozni oddéleni

Obchodni oddéleni

Department of Communication with Health
Insurance Companies

Financial Accounting Department
Personnel and Payroll Department
Financial Planning and Controlling Department
Property Records Department

Department of Public Contracts
Department of Information Technologies
Administrative Department

Operation Department

Business Department
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Usek pro ekonomiku

Naméstek: Ing. Janka Sigacevova
Janka.Sigacevova@uhkt , +420 221 977 450
Zastupce naméstka: Ing. Vaclava Hlavackova
Vaclava.Hlavackova@uhkt.cz, +420 221 977 267

Usek pro ekonomiku zajistuje v UHKT komplexni podporu
vSech procesd poskytovanim ekonomickych a personélnich
sluzeb. Jeho hlavnim Ukolem je hospodareni v rdmci
schvaleného rozpoctu v souladu se zakonem o majetku Ceské
republiky. Nedilnou soudasti aktivit Useku pro ekonomiku
je hledani a navrhovani opatfeni smérujicich k zefektivnéni
¢innosti Ustavu hematologie a krevni transfuze s cilem
dlouhodobé ekonomické stability organizace a zajisténi
podminek pro realizaci rozvojovych vizi Ustavu.

Usek pro ekonomiku se ¢leni na:
e financni Uctarna

e oddéleni finan¢niho planovani a controllingu
e oddéleni evidence majetku
e personalni a mzdové oddéleni

e oddéleni komunikace se zdravotnimi pojistovnami
(OKzP)

Rok v cislech

Hospodarsky vysledek organizace predstavoval 122,9
milionu korun po zdanéni. Vynosy UHKT v roce 2020 byly
ve vysi 1 780 milion0 korun; plan se tak podafilo prekrocit
0 14,5 %. Objem poskytnuté péce vyjadieny v bodech Cinil
516,8 milionu bodd, ve srovnani s rokem 2019 je Uroven
péce vyjadrena v bodech vyssi o 2 %. PoCet DRG pfipadu
lGzkové péce Cinil celkem 478 a ve srovnani s predchozim
rokem byl pokles o 2 %. OSetfovacich dn(l bylo 10 893. Pocet
pacientd v ambulantni specializované péci byl 24 931 a byl o
434 vyssi nez v roce 2019.

Na pofizeni novych pfistrojl, zdravotni techniky
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The Economic Division

Head of Division: Ing. Janka Sigacevova
Janka.Sigacevova@uhkt , +420 221 977 450
Deputy Head: Ing. Vaclava Hlavackova
Vaclava.Hlavackova@uhkt.cz, +420 221 977 267

The Economic Division of IHBT is in charge of comprehensive
supportofall processes by providing economic and personnel
service. Its main task is economic activity within the
approved budget in conformity with the Act on the Property
of the Czech Republic. Part and parcel of the activities of the
Economic Division is the search and suggesting of measures
geared towards increasing the efficiency of activities of
the Institute of Hematology and Blood Transfusion with
the aim of reaching a long-term economic stability of the
organization and securing conditions for the implementation
of development visions of IHBT.

The Economic Division is divided into:
e Financial Accounting Department

e Financial Planning and Controlling Department
e Property Records Department
e Personnel and Payroll Department

e Department of Communication with Health Insurance
Companies

The year 2020 in numbers

The economic result of IHBT was 122.9 million CZK after
tax. The revenues of IHBT in 2020 amounted to 1,780
million CZK; thus, the target was exceeded by 14.5%. The
volume of provided care expressed in points equaled 516.8
million points; in comparison with 2019 the level of care
expressed in points was 2% higher. The number of DRG
cases of inpatient care totaled 478 and, compared to the
previous year, the decrease was 2%. The number of nursing
days equaled 10,893. The number of patients in outpatient
specialized care was 24,931 and was by 434 patients higher
than in 2019.

147 million CZK was spent on the acquisition of new
instruments, medical products and technological equipment



a technologického vybaveni budov véetné vystavby
a rekonstrukce bylo vynalozeno 147 milion0 korun. Primérny
plat zaméstnanc byl 58 000 korun a meziro¢né vzrostl o 7 %.
Z celkového poctu zaméstnancl ma vysokoskolské vzdélani
45 %.

Finan¢ni uctarna

Kolektiv pracovnik(i Uctiren zajistuje veskeré Ccinnosti
finanéniho Gcetnictvi. Vykonava funkce vyplyvajici ze
zakona o finan¢ni kontrole. Pfipravuje metodiku a stanovuje
postupy Uctovani v souladu s platnymi pravnimi predpisy.
Zpracovavaji statistické vykazy, vykazy dle pozadavk(i MZ
CR, podklady pro dafiova pfiznani. Zajistuji Gcetni evidenci
jednotlivych grant(i, projektd a dotaci vietné pfripravy
podkladli pro priibézné a zavérecné zpravy.

Oddéleni financniho planovani a controllingu
Pfipravuje kratkodobé a stfednédobé rozpocty UHKT,
financni plany a rozbory hospodareni organizace. Sleduje
hospodareni a plnéni finanénich planl dle jednotlivych
nakladovych stfedisek, zajistuje ekonomickou stranku
projekt.

Oddéleni evidence majetku

Zajistuje veskerou evidenci hmotného, nehmotného
majetku organizace a zapljceného majetku véetné smluv.
Provadi zarazeni, vyrazeni a prevody dlouhodobého majetku
ve spolupraci s inventarizaénimi pracovniky a podle pokyn(
vedoucich Utvar(. Realizuje fadné a mimofradné inventury
majetku, pripravuje odpisové plany, spolupracuje s financ¢ni
Gctarnou.

Persondlni a mzdové oddéleni (PaM)

Do plsobnosti oddéleni nalezi zejména zajistovani plnéni
veskerych povinnosti, které plynou UHKT z jeho postaveni
zaméstnavatele a povinnosti zajistovat kompletni personalni

of buildings, including construction and reconstruction. The
employees’ monthly salary averaged 58,000 CZK, rising by
7% year on year. 45% of the total number of employees has
university education.

Financial Accounting Department

The team of accounting staff members is in charge of all
financial accounting activities. They perform functions
stemming from the Act on Financial Control. They prepare
methodology and establish accounting practices in
conformity with valid legislation. They process statistical
reports, statements according to requirements of the
Ministry of Health of the CR, and data for tax returns. They
keep records of individual grants, projects and subsidies,
including the preparation of data for current and final
reports.

Financial Planning and Controlling Department
Its staff members prepare short-term and medium-
term budgets of IHBT, financial plans and analyses of
the organization’s economic activities. They monitor the
economic activities and the execution of financial plans by
the various cost centers, and are in charge of the economic
aspect of projects.

Property Records Department

The departmentisin charge of all records of the organization’s
tangible and intangible assets and loaned property, including
contracts. It performs the inclusion, exclusion and transfers
of long-term assets in cooperation with inventory staff
members and according to instructions given by heads
of the various departments. It carries out periodic and
extraordinary stocktaking, prepares depreciation plans and
cooperates with the Financial Accounting Department.

Personnel and Payroll Department

The particular competence of this department comprises the
supervision over the meeting of all obligations ensuing from
the position of IHBT as an employer and of the obligations
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evidence zaméstnancU. Pfipravuje a eviduje viechny smluv
se zaméstnanci tykajici se pracovnépravnich vztahl a vSsechna
pravni jednani s témito smlouvami souvisejici. Zajistuje
oblast personalniho planovéni, podili se na kontrole a pInéni
kvalifikaénich predpokladl zaméstnancli ve spolupraci
s dalsimi vedoucimi pracovniky. Zajistuje kompletni
zpracovani mezd, véetné vSech odvodl a srazek ze mzdy
podle dotéenych pravnich predpisu, pripravu podkladd pro
finanéni Uctarnu, zdctovani tuzemskych cestovnich pfikazd.
Jednd se zdravotnimi pojistovnami, spravou socidlniho
zabezpeceni, finan¢nim Ufadem v otazkach spravného
vypoctu odvodu z mezd.

Oddéleni komunikace se zdravotnimi
pojistovnami (OKZP)

Do plsobnosti oddéleni nalezi zejména evidence a kontrola
smluv se zdravotnimi pojistovnami o Uhradé poskytnuté
zdravotni péce. Administruje a koordinuje nasmlouvani
a dosmlouvani kapacit a vykond, vede agendu zaloh a
ro¢niho vyuctovani poskytnuté zdravotni péce zdravotnim
pojistovnam. Kontroluje a vyuUétovdvda meésiéni davky
doklad(i, navrhuje opatfeni na odstranéni chyb. Eviduje
kontrolni a revizni zpravy zdravotnich pojistoven a koordinuje
postup pfi podavani namitek proti nim. Sleduje a informuje
o zméndch vnéjsich i vnitfnich podminek dhrady zdravotni
péce, zpracovava podklady pro jednani o uUhradach se
zdravotnimi pojistovnami. Metodicky vede vedouci Gtvarl s
cilem dosazeni optimalniho a Uplného vykazani poskytované
péce.

Usek pro provoz a investice
Naméstek: Mgr. Michal Tima
Michal.Tuma@uhkt.cz, +420 221 977 242
Zastupce naméstka: Ing. Vaclav Naprstek
Vaclav.Naprstek@uhkt.cz, +420 221 977 211
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related to the complete personnel record keeping for
employees. It prepares and registers all contracts with
employees related to labor relations and all legal proceedings
connected with these contracts. It is in charge of personnel
planning, and it takes part in the control and meeting of all
qualification conditions of employees in cooperation with
other officials. It provides complete processing of wages,
including all levies and income deductions according to
relevant legislation, the preparation of data for the Financial
Accounting Department, and the settlement of national
travel expense reports. It negotiates with health insurance
companies, the administration of the welfare system, and
the revenue authority about issues of tax payments.

Department of Communication with Health

Insurance Companies

The main competence of this department includes the
record keeping and control of contracts with health
insurance companies on the reimbursement of provided
health care. It administers and coordinates negotiations
about the initiation and termination of contracts on
capacities and procedures; it keeps the records of advance
payments and annual settlement of provided health care for
health insurance companies. It controls and settles monthly
batches of documents, and proposes measures for the
elimination of errors. It keeps records of audit and revision
reports of health insurance companies and coordinates
the process of filing objections against them. It monitors
and reports changes of external and internal conditions of
the reimbursement of health care, and it processes data
for negotiations on reimbursements with health insurance
companies. It gives methodological guidance to heads of the
various with the aim of reaching an optimal and complete
reporting of provided health care.

The Operation and Investments Division
Head of Division: Mgr. Michal Tima
Michal.Tuma@uhkt.cz, +420 221 977 242

Deputy Head: Ing. Vaclav Naprstek
Vaclav.Naprstek@uhkt.cz, +420 221 977 211



Usek pro provoz a investice zajistuje komplexni technickou a
logistickou podporu vsech klinickych a védeckych pracovist,
vystavbu a provoz budov véetné souvisejicich technologii.

Oddéleni verejnych zakazek a obchodu
Vedouci: Ing. Vaclav Naprstek
Vaclav.Naprstek@uhkt.cz, +420 221 977 211
Zastupkyné vedouciho: Mgr. Radka Strakova
Radka.Strakova@uhkt.cz, +420 221 977 640

Oddéleniverejnych zakdzekaobchodu se sklddazobchodniho
referdtu a referdtu verejnych zakazek. Obchodni referat
zajistuje ¢innosti v oblasti ndkupu a zasobovani jednotlivych
pracovist UHKT  zdravotnickym i nezdravotnickym
materidlem dle zdsad hospodarnosti nakupu, a to vcetné
realizace vybérovych fizeni v systému elektronického trzisté.
Zodpovidd za fadné vedeni predepsané agendy a fadny
provoz skladového hospodafstvi.

Referat verejnych zakazek pfipravuje dokumentace verejnych
zakazek a zajistuje jejich kompletni administraci s dirazem
na maximalni transparentnost, pfimérenost a ucelnost,
rovné zachazeni a zdkaz diskriminace, vSe v souladu s
platnou legislativou. Dale zodpovidd za uzavieni smluv na
zakladé vysledk( verejnych zakazek.

Spravni oddéleni
Vedouci: Jana Preislerova
Jana.Preislerova@uhkt.cz, +420 221 977 402

Spravni oddéleni zastituje sluzbu pokladny a podatelny,
koordinuje spravu a obéh dokumentl, datové schranky,
archivni sluzby a skarta¢ni fizeni v rdmci celé organizace. Ve
své gesci ma téz evidenci smluvnich vztahd, administrativni
podporu naméstka provozné-investi¢niho Useku a oddéleni
verejnych zakdzek, dale spravu Registru smluv a koordinaci
parkovaciho systému. V navaznosti na Registr smluv se dale
podili na controllingu zverejnéni objednavek a smluv pred
samotnym finanénim plnénim.

The Operation and Investments Division is in charge of
comprehensive technical and logistical support of all clinical
and scientific centers, and the construction and operation of
buildings, including related technologies.

Department of Public Contracts and Trade
Head: Ing. Vaclav Naprstek
Vaclav.Naprstek@uhkt.cz, +420 221 977 211

Deputy Head: Mgr. Radka Strakova
Radka.Strakova@uhkt.cz, +420 221 977 640

The Department of Public Contracts and Trade comprises
a trade office and an office of public contracts. The trade
office is in charge of activities in the field of purchase and
procurement of medical and non-medical material for
individual IHBT centers according to principles of economy
of purchase, including the implementation of tendering
procedures in the system of an electronic marketplace
system. It is responsible for proper record keeping and proper
stock control.

The office of public contracts prepares documents of public
contracts and is in charge of their complete administration
with an emphasis on maximum transparency, adequacy
and purposefulness, equal treatment and prohibition of
discrimination, all this in conformity with valid legislation.
Furthermore, it is responsible for concluding contracts based
on the results of public tenders.

Administrative Department
Head: Jana Preislerova
Jana.Preislerova@uhkt.cz, +420 221 977 402

The Administrative Department is in charge of the service
of the cash office and the filing office. It coordinates the
administration and circulation of documents, the data
box, archival service and shredding equipment within the
entire organization. It also manages the keeping of records
of contractual relations, administrative support of the
deputy director in charge of the Operation and Investments
Division and the Department of Public Contracts, plus
the administration of the Registry of Contracts and the
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Provozni oddéleni
Vedouci: Daniela Prouzova
Daniela.Prouzova@uhkt.cz, +420 221 977 258

Provozni oddéleni zastituje sluzby udrzby, elektra, ostrahy
objektl, uklidu, parkovych Uprav a nakladani s odpady.
M3a za cil fadné koordinovat a uvadét do praxe veskeré
legislativni poZadavky plynouci ze spravy objekt( a pozemka,
dale minimalizovat dopady na zhor3ené pracovni podminky
zameéstnancy, klast velky dliraz na BOZP a PO a v neposledni
fadé eliminovat i dopady ekonomické.

Oddéleni IT

Vedouci: Petr Sevcik DiS.
Petr.Sevcik@uhkt.cz, +420 221 977 120
Zastupce vedouciho: Ondiej Tomasek
Ondrej.Tomasek@uhkt.cz, +420 221 977 338

Oddéleni informacnich technologii zajistuje komplexni
spravu pocitacové a komunikaéni infrastruktury. Spravuje
informaéni systémy v ramci UHKT a provozni hardware.
Rovné? zajistuje provoz webu www.uhkt.cz a komunikaci s
dodavateli. V roce 2020 byl spustén novy klinicky informacni
systém, na jehoZz implementaci se oddéleni IT podili.
Maximalni pozornost je vénovana kybernetické bezpecnosti,
bezpecnostnim pravidlim a opatfenim.
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coordination of then parking system. In connection with the
Registry of Contracts it is also involved in the controlling of
the publication of orders and contracts prior to their actual
fulfilment.

Operation Department
Head: Daniela Prouzova
Daniela.Prouzova@uhkt.cz, +420 221 977 258

The Operation Departments looks after the services of
maintenance, electrical installation, guarding of buildings,
cleaning, park vegetation and waste management. Its goal
is to properly coordinate and practically implement all
legislative requirements ensuing from the administration
of buildings and grounds, as well as to minimize the impact
on staff members’ worsened work conditions, laying much
emphasis on occupational health and safety and fire
protection and, last but not least, eliminating the economic
impact.

Department of IT

Head: Petr Sevcik DiS.

Petr.Sevcik@uhkt.cz, +420 221 977 120
Deputy Head: Ondiej Tomdasek
Ondrej.Tomasek@uhkt.cz, +420 221 977 338

The Department of Information Technologies is in charge
of a comprehensive administration of computer and
communication infrastructure. It administers the information
systems in the framework of IHBT and operation hardware.
It also runs the website www.uhkt.cz and communication
with contractors. The year 2020 saw the launching of a new
clinical information system and the IT Department has been
involved in its implementation. Maximum attention is paid
to cyber security, and to safety rules and measures.



Oddéleni vystavby
Vedouci: Ing. Veronika Mihulkova
Veronika.Mihulkova@uhkt.cz, +420 221 977 605

Oddéleni vystavby v ramci koncepce stavebniho rozvoje
UHKT pfipravuje a realizuje ¢innosti v oblasti stavebnich
investic. Oddéleni koordinuje plnéni vsech kontrolnich bodu
s vystavbou spojenych, od ptipravy zadavaci dokumentace a
vybérovych fizeni az k samotné realizaci dila.

Vyznamnym krokem v roce 2020 bylo zahdjeni stavby
pavilonu progresivni mediciny a rozsahlé rekonstrukce
darcovské ¢asti objektu A.

Construction Department
Head: Ing. Veronika Mihulkova
Veronika.Mihulkova@uhkt.cz, +420 221 977 605

In the framework of the conception of the IHBT construction
development, the Construction Department prepares and
carries out activities in the field construction investments. It
coordinates the fulfilment of all control points connected to
construction, from the preparation of tender documents to
tendering procedures and the actual work implementation.

An important step in 2020 was the start of the construction
of the Pavilion of Progressive Medicine and an extensive
reconstruction of the donor section of building A.
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Grantové projekty

AZV MZ - Agentura pro zdravotnicky vyzkum MZ CR

Reg. ¢.: AZV 16-31689A

Ndzev: Protinadorové ucinky chelatacni I1écby u myelody-
splastického syndromu a identifikace novych terapeutic-
kych biomarkera

Trvdni: 2016-2020
Resitel: prof. MUDr. Jaroslav €Cermak, CSc.

Spoluresitel: Doc. RNDr. Vladimir Divoky, Ph.D., LF UP
Olomouc

Anotace: Myelodysplasticky syndrom (MDS) je klonalni
onemocnéni charakterizované neefektivni krvetvorbou
projevujici se periferni cytopenii a dysplastickymi zménami
v kostni dreni. Pro pacienty ze skupiny s nizkym rizikem
je typicka transfuzni zavislost, kterd vede k pretizeni
organismu Zelezem. Chelatacni terapie by mohla mit, kromé
odstranéni nadbytku toxického Zeleza, i antiproliferacni
a proapoptotické ucinky. Ukazali jsme, Ze in vitro doslo u
pluripotentnich kmenovych bunék vystavenym cheldtoru k
aktivaci odpovédi na poskozenou DNA a k indukci apoptdzy.
In vivo, u mysiho modelu preleukemie, vedla 6tydenni
aplikace chelatacnich latek k poklesu aktivné replikujicich
bunék a k aktivaci G2/M kontrolniho uzlu bunééného cyklu.
Cilem projektu je popsat vliv chelatace na aktivaci stresovych
drah a kontrolnich bodl bunécného cyklu a nalézt nové
molekularni markery k identifikaci pacientq, kteri budou
z lécby profitovat vzhledem k délce preZiti bez progrese
do leukemie. Kandidatni biomarkery budou ovérovany
molekularné-geneticky a imunohistochemicky na souboru
chelatovanych nemocnych s MDS.

Reg. ¢.: AZV 16-33485A

Ndzev: Integrativni analyza genomickych zmén v DNA
reparacnich systémech u myelodysplastického syndromu
ajejich vyznam v patogenezi

Trvdni: 2016-2020

Resitel: Mgr. Monika Beli¢ckova, Ph.D.

Anotace: Myelodysplasticky syndrom (MDS) se vyznacuje
vysokou heterogenitou klinického pribéhu a sklonem k
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Grant Projects
AZV MZ - Czech Health Research Council
Reg. no.: AZV 16-31689A

Title: Anti-tumor effects of chelation therapy in
myelodysplastic syndrome and identification of new
therapeutic biomarkers

Duration: 2016-2020
Investigator: prof. MUDr. Jaroslav Cermak, CSc.

Co-investigator: Doc. RNDr. Vladimir Divoky, Ph.D., LF UP
Olomouc

Abstract: Myelodysplastic syndrome (MDS) is a clonal
disorder characterized by ineffective hematopoiesis and
increased risk of transformation to leukemia. Low-risk MDS
patients are typically transfusion dependent, and their
chelation therapy not only removes surplus of toxic iron
stores, but has also antiproliferative and proapoptotic effects
on tumor cells. Our preliminary data revealed an activation
of DNA damage response (DDR) signaling and induction of
apoptosisin pluripotent stem cells exposed to iron chelatorin
vitro. In vivo, 6-week applications of chelator to preleukemia
mice lead to a decrease of actively replicating myeloid cells
and an activation of G2/M checkpoint. Correspondingly, we
observed an activation of stress signaling pathways in CD34+
cells from low-risk MDS patients receiving chelation therapy.
We propose: to elucidate how iron chelation reinforces
DDR and cell cycle checkpoints in oncogene-positive pre-
leukemia cells in vivo; to identify biomarkers in MDS useful
in clinical practice, allowing the prediction of a positive effect
of chelation therapy for leukemia free survival.

Reg. no.: AZV 16-33485A

Title: Integrative analysis of genomic changes in DNA repair
systems in myelodysplastic syndrome and their relevance
in the pathogenesis

Duration: 2016-2020
Investigator: Mgr. Monika Belickova, Ph.D.

Abstract: Myelodysplastic syndrome is characterized by a
high heterogeneity of clinical course and an increased risk



rozvoji akutni myeloidni leukemie. Nabizi se, Zze za dosud
neobjasnénym mechanismem vzniku nemoci, leukemickou
transformaci a velkym poctem mutaci detekovanym v
nedavné dobé by mohla byt snizena funkce DNA reparacnich
systému, které za fyziologickych podminek tvofi ucinnou
protektivni bariéru proti malignizaci bunék. V ramci projektu
chceme sledovat zmény na drovni genomu, transkriptomu
a proteomu v 84 genech zapojenych do mechanisma
reparace DNA a detekovat reparacni aktivitu bunék pomoci
in vitro test(. Vzhledem k tomu, Ze onemocnéni ma klonalni
charakter, budou zmény sledovény hlavné na drovni CD34+
pluripotentnich hematopoetickych bunék kostni dfené. Data
ziskana pomoci modernich technik molekularni genetiky, jako
napt. cileného sekvenovani nové generace, budou podrobné
korelovana s klinickymi daty pacientl. Navrhovany projekt
si klade za cil identifikovat nové molekularni biomarkery
podilejici se na vzniku a progresi onemocnéni a nalézt nové
potenciondIni terapeutické cile.

Reg. C.: AZV 17-31398A

Ndzev: Dlouhé nekdédujici RNA u myelodysplastického
syndromu: klinicky vyznam a implikace pro patogenezi
Trvdni: 2017-2020

Resitel: Ing. Michaela Dostalova Merkerova, Ph.D.
Spoluresitel: doc. Ing. JiFi Kléma, Ph.D., FEL CVUT Praha

Anotace: Dlouhé nekddujici RNA  (IncRNA) reguluji
diferenciaci krevnich bunék na mnoha urovnich a jejich
abnormalni exprese pfispiva k rGznym hematopoetickym
onemocnénim. LncRNA se mohou ukdzat jako vyznamné
diagnostické a prognostické markery pfispivajicimi k v€asné
detekci progrese MDS a zlepSeni preZiti pacientl ¢i se
mohou v budoucnu stat potencialnimi terapeutickymi cili.
V navrhovaném projektu budou provadéna celogenomova
vySetfeni hladin IncRNAs u pacientd s MDS a srovnani
expresnich profild mezi rGznymi skupinami pacientll s cilem
najit IncRNAs s vyrazné odliSnymi hladinami a potencialnim
vyuzitim v diagnostice MDS. ProtoZe znalosti o jednotlivych
IncRNA jsou Casto limitovany na pouhou anotaci transkriptu,
budou v ramci projektu dale studovany pfiCiny, role a
disledky deregulovanych IncRNA pro patogenezi MDS

of development of acute myeloid leukemia. We assume
that the as yet unexplained mechanism of the disease,
leukemia transformation and a large number of mutations
detected recently may be related to a decreased function of
DNA repair systems, which under physiological conditions
form an effective protective barrier against malignant
transformation of cells. The project will monitor changes in
84 genes involved in DNA repair mechanisms at the level of
genome, transcriptome and proteome, and reparative cell
activity using in vitro assays. Due to the clonal character
of the disease, the changes will be observed mainly in
pluripotent hematopoietic CD34+ bone marrow cells. Data
obtained using modern molecular genetic techniques such
as targeted next generation sequencing will be closely
correlated with clinical data of the patients. The proposed
project aims to identify new molecular biomarkers involved
in the formation and progression of the disease and to find
new potential therapeutic targets.

Reg. no.: AZV 17-31398A

Title: Long non-coding RNAs in myelodysplastic syndromes:
clinical relevance and implication in the pathogenesis

Duration: 2017-2020
Investigator: Ing. Michaela Dostalova Merkerova, Ph.D.
Co-investigator: Doc. Ing. Jifi Kléma, Ph.D., FEL CVUT Praha

Abstract: Long non-coding RNAs (IncRNAs) regulate
hematopoietic lineage differentiation at almost every
stage and their abnormal expression may contribute
to various hematopoietic disorders. They may become
useful diagnostic and prognostic markers contributing
to detection of the MDS progression and increase of the
patients’ survival, and even potential therapeutic targets
infuture. Inthe proposed project, genome-wide screening
of IncRNA levels in MDS patients will be employed to
compare expression profiles between various risk groups
of patients with the aim to find IncRNAs with significantly
different levels and relevance to MDS diagnostics.
Because the knowledge about individual IncRNAs is often
limited to the simple transcript annotation, the causes,
roles and consequences of deregulated IncRNAs in the
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pomoci experimentalnich a vypocetnich pfistupd.

Reg. ¢.: AZV 17-31593A

Ndzev: Analyza T bunék proti BK polyomaviru a lidskému
adenoviru u prfijemch haploidentického Stépu s
hemoragickou cystitidou

Trvdni: 2017-2021
Resitel: RNDr. Sarka Némeckova, DrSc.

Anotace: Cilem je analyzovat rizikové  faktory
zodpovédné za rlst pripadl hemoragické cystitidy (HC) u
onkohematologickych pacientll po alogenni transplantaci
hematopoetickych kmenovych bunék (HSCT), coZz by mélo
pomoci pfi hleddni osob s vysokym rizikem HC. Hlavnimi
analyzovanymi faktory budou typ imunosupresivni terapie
pro prevenci reakce Stépu proti hostiteli (GvHD) aplikované
po transplantaci, spojitost s haploidentickou HSCT,
pfitomnost infekce viry BKV a AdV a stav protivirové bunécné
imunity. Analyza antivirové specifické T bunécné odpovédi u
pacientd s HC s infekci BKV a AdV umoini urit protektivni
hladinu antivirovych efektorovych T bunék a charakterizovat
fenotyp, funkéni aktivitu a antigenni specifitu T bunék
odpovédnych za virologickou a klinickou odpovéd. Vysledky
studie jsou nepostradatelné pro zavedeni a optimalizaci
protokoli pro expanzi antivirovych T bunék vyuZitelnych
pro adoptivni imunoterapii oportunnich virovych infekci
ohroZujicich dospélé i détské pacienty po transplantaci HSCT.

Reg. ¢.: AZV NV18-03-00227

Ndzev: ldentifikace a monitorovani prognostickych a
prediktivnich molekularnich markeri progrese u pacientt s
myelodysplastickym syndromem s nizkym rizikem

Trvani: 2018-2021
Resitel: Mgr. Monika Beli¢ckova, Ph.D.

Anotace: Myelodysplasticky syndrom (MDS) je heterogenni
skupina klonalnich onemocnéni s neefektivni hematopoézou
a se zvysenym rizikem transformace do akutni myeloidni
leukemie. Casné faze MDS se daji povaZovat za premaligni stav
s relativné dobrou progndzou. Navzdory tomu dojde u ¢asti
pacientl k progresi nemoci a zkraceni celkové doby preziti.
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pathogenesis of MDS will be studied by experimental and
computational approaches.

Reg. no.: AZV 17-31593A

Title: Analysis of T cells specific for BK polyomavirus and
Adenovirus in haploidentical transplant recipients with
hemorrhagic cystitis

Duration: 2017-2021

Investigator: RNDr. Sarka Némeckova, DrSc.

Abstract: The aim of the proposed project is to
analyze risk factors contributing to recently recorded
elevation in number of cases of hemorrhagic cystitis
(HC) in oncohematological patients after allogeneic
hematopoietic stem cell transplantation (HSCT) what
could help to find subjects at high risk of this type
of morbidity. The main analyzed factor will include
the type of used posttransplant immunosuppressive
prevention of GvHD, connection with haploidentical
HSCT and association with BKV and AdV infection and the
state of antiviral cellular immune response. Analysis of
anti-viral effector T cells in HC patients with BK or AdV
infection will result in determination of protective levels
of anti-viral effector T cells and in characterization of
phenotype, functional activity and antigenic specificity of
T cells responsible for virological and clinical response.
The results of the study are essential for adoption and
optimization of protocols for expansion of T cells for
immunotherapy of opportunistic viral infections that
endanger adult and children HSCT patients.

Reg. no.: AZV NV18-03-00227

Title: ldentification and monitoring of prognostic and
predictive molecular markers in patients with low risk
myelodysplastic syndrome

Duration: 2018-2021
nvestigator: Mgr. Monika Belickova, Ph.D.

Abstract: Myelodysplastic syndrome (MDS) is a
heterogeneous group of clonal diseases with ineffective



V tomto projektu se zaméfime na identifikaci molekularnich
marker(i, které by predikovaly progresi onemocnéni
u pacientdi s MDS s nizkym rizikem v dobé diagndzy. Pldnujeme
provést mutacni skrining retrospektivnich parovych vzorku
pacientl s progresi a bez ni. Na zakladé zjisténych markert
progrese provedeme prospektivni mutacni studii u pacientt
s detekovanymi neptiznivymi mutacemi a budeme sledovat
dynamiku mutacni zatéze pomoci citlivé metody droplet
digitalni PCR. Pro kompletnéjsi obraz progrese provedeme
také komparativnianalyzu mRNA expresnich profilt sériovych
vzorkll pacientld. Zavedené metody zpresni prognozu
pacienta, umozni predvidat progresi a optimalizovat lécbu.

Reg. ¢.: AZV NU20-03-00412

Ndzev: Role transpozibilnich elementt a PIWI-interagujicich
RNA u myelodysplastického syndromu a jejich mozné
klinické vyuziti

Trvdni: 2020-2023

Resitel: Ing. Michaela Dostalova Merkerova, Ph.D.
Spoluresitel: doc. Ing. JiFi Kléma, Ph.D., FEL CVUT Praha

Anotace: Myelodysplasticky syndrom (MDS) je maligni
porucha krvetvorby zplisobend narusenou diferenciaci
hematopoetickych kmenovych bunék (HSC). Vyznamnym
rysem HSC u MDS je nestabilita genomu, pficemz jednim
z faktorl destabilizujicich jeho integritu je mobilizace
transpozibilnich elementl (TE). PIWI-interagujici RNA
(piRNA) mobilizaci TE potlacuji a funguji tak jako centralni
molekuly kmenovych bunék v mechanismech zachovani
integrity genomu. Navzdory neddvnému  pokroku
v pochopeni patogeneze MDS nebyl dosud vliv TE a piRNA
na vznik a progresi tohoto onemocnéni studovan. Cilem
tohoto projektu je analyza transkripce TE a piRNA pomoci
sekvenovdani nové generace a charakterizace jejich role u
MDS. Kromé studia zapojeni téchto molekul na patogenezi
MDS bude testovano zejména jejich vyuZiti jako potencidlnich
molekularnich marker( progrese onemocnéni. Dale budou
analyzovany mozné vlivy l1éCby azacitidinem na transkripci TE
a piRNA, tak aby se ovéfila jejich mozna pouzitelnost jako
novych prediktivnich markerd l1écebné odpovédi a prevence
relapsu.

hematopoiesis and a higher risk of transformation to
acute myeloid leukemia. The early stages of MDS can
be considered a premalignant condition with relatively
good prognosis. Despite this, some patients experience
disease progression and shorten the overall survival
time. In this project, we will focus on the identification
of specific mutations at the time of diagnosis in patients
with Jow risk MDS that would predict the disease
progression. We will perform a mutational screening
in retrospective paired samples of progressing patients
and those without progression. We will carry out a
prospective mutational study in patients with detected
unfavorable mutations and monitor the dynamics of
mutational burden using sensitive droplet digital PCR.
To complete background of the progression process, we
will perform a comparative analysis of mRNA expression
profiles of patients’ serial samples. Introduced methods
will refine the patient’s prognosis, allow progression
prediction and optimize treatment.

Reg. no.: AZV NU20-03-00412

Title: Role of transposable elements and PIWI-interacting
RNAs in myelodysplastic syndrome and their potential
clinical applications

Duration: 2020-2023
Investigator: Ing. Michaela Dostalova Merkerova, Ph.D.
Co-investigator: Doc. Ing. Jifi Kléma, Ph.D., FEL CVUT Praha

Abstract: Myelodysplastic syndrome (MDS) is a malignant
hematopoietic disorder characterized by aberrant
differentiation of hematopoietic stem cells (HSCs).
Genome instability is one of the key features of MDS
HSCs and mobilization of transposable elements (TEs) is a
known destabilizing factor of the genome integrity. PIWI-
interacting RNAs (piRNAs) inhibit TE mobilization,
functioning as central players in stem cell mechanisms to
preserve genome integrity. Despite recent advances in the
understanding of MDS pathogenesis, the role of TEs and
piRNAs in development and progression of the disease has
not been studied yet. We will analyze transcription of TEs
and piRNAs by next generation sequencing and examine
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GA CR - Grantova agentura Ceské republiky
Reg. ¢.: 18-18407S

Ndzev: Epigenetické, genetické a molekuladrni faktory
potiebné pro mutagenezi onkogenu BCRABL1 v pribéhu
lIécby Ph pozitivnich bunék inhibitorem tyrosinkinaz
Trvani: 2018-2020

Resitel: doc. Mgr. Katefina Machové Polakova, Ph.D.

Anotace: Uspéina lécba chronické myeloidni leukemie
(CML) je zaloZena na cilené inhibici aktivity BCRABL1
kindzy specifickymi inhibitory (TKI), v prvé linii |écby
zejména imatinibem. Mutace v kindazové doméné BCR-
ABL1 predstavuji vyznamny mechanismus vzniku rezistence
na lécbu TKI. V tomto projektu vychazime z hypotézy, ze
rozvoj rezistence na TKI souvisejici s mutacemi v kinazové
doméné BCR-ABL1 nepredstavuje pouze pasivni proces
selekce jiz pre-existujicich klont nesoucich mutace. Mutace
v kindzové doméné BCR-ABL1 mohou vznikat de novo
béhem lécby na zakladé plsobeni subletalnich koncentraci
TKI za Gcasti genetickych, epigenetickych a molekularni
faktorl, umozZnujicich leukemické burice uniknout
kontrole bunécného cyklu a DNA reparacnim procestm.
Predpokladame, Ze identifikujeme molekuly a klicové
fenotyp, které mohou byt terapeuticky ovlivnitelné a mohou
nalézt uplatnéni v ¢asné predpovédi nachylnosti CML bunék
k mutagenezi BCR-ABL1.

Cile projektu: Odhaleni genetickych, epigenetickych
a environmentalnich faktord potrebnych pro
mutagenezionkogenu BCR-ABL1 v pribéhu lé¢by CML
bunéénych linii a krvetvornych bunék in vitro.

Reg. ¢.: 20-19162S

Ndzev: Cirkuldarni RNA a jejich vztah k sestfihu RNA v
patogenezi myelodysplastického syndromu

Trvdni: 2020-2022
Resitel: Ing. Michaela Dostalova Merkerova, Ph.D.
Spolufesitel: doc. Ing. JiFi Kléma, Ph.D., FEL CVUT Praha

Anotace: Mutace v sestfihovych faktorech predstavuji
nejcastéjSi molekuldrni zmény u myelodysplastického
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their activity in MDS. Besides the implication in the MDS
pathogenesis, utilization of TEs and piRNAs as potential
molecular markers of the disease progression will be
tested. Moreover, possible effect of azacitidine treatment
on TE and piRNA transcriptions will be evaluated to prove
their applicability as novel predictive markers for the
drug responsiveness and prevention of relapse.

GA CR - Czech Science Foundation
Reg. no.: 18-18407S

Title: Epigenetic, genetic and molecular factors required
for mutagenesis of oncogene BCR-ABL1 during Ph+ cells
treatment with tyrosine kinase inhibitor

Duration: 2018-2020
Investigator: doc. Mgr. Katefina Machova Polakova, Ph.D.

Abstract: The successful therapy of chronic myeloid
leukemia (CML) is based on targeted inhibition of BCR-
ABL1 kinase activity by specific inhibitors (TKI),
preferentially by imatinib in the first line treatment.
Mutations in the BCR-ABL1 kinase domain represent a
quite frequent mechanism of acquired resistance to the
TKI therapy. We hypothesize, that development of TKI
resistance by acquisition of BCR-ABL1 mutations during
imatinib treatment is not just passive process of selection
of preexisting mutated clones. BCR-ABL1 mutations may
be acquired de novo, requiring a sublethal concentration
of imatinib in concert with intrinsic epigenetic, genetic
and molecular factors enabling to escape of subclones
in early apoptosis from cell cycle control and DNA
reparation process. We expect that identified molecules
and connected nodes of the networks required for
resistant phenotype may be potentially druggable and
useful for early prediction of predisposition of CML cells
to acquire BCR-ABL1 mutations.

Project goals Detection of genetic, epigenetic and
environmental factors required for mutagenesis of
oncogene BCR-ABL1 during treatment of CML cell lines and
hematopoietic cells in vitro.



syndromu (MDS). | pres urcité pokroky v pochopeni jejich
role v patogenezi MDS, nebyl doposud studovan vliv téchto
mutaci na cirkularni RNA (circRNA).

CircRNA tvofi skupinu RNA s kovalentné uzavienou
kontinualni smyckou, jejichZz rozsitenost a cetnost byla
popsdna teprve neddvno. ProtoZe vétSina circRNA je
produkovana procesem tzv. backsplicingu, predpokladame,
Ze aberantni sestfih pozorovany v MDS ovlivriuje také tvorbu
circRNA. S ohledem na rozlicné regulacni funkce circRNA
pravdépodobné pfispiva jejich deregulace k patogenezi
MDS. Zménéné hladiny jednotlivych circRNA mohou navic
slouzit jako nové molekuldrni biomarkery pro stanoveni
prognozy a terapeutické odpovédi na lé¢bu MDS. CircRNA
mohou také tvofit novou tfidu molekuldrnich cild pro Iécbu
tohoto onemocnéni. V navrhovaném projektu vyuZijeme
sekvenovani nové generace, integrativni datové analyzy a
funkéni studie k identifikaci a charakterizaci roli circRNA
v patogenezi MDS. Budeme zkoumat vztah mezi circRNA a
sestfihovymi mutacemi u MDS pomoci sekvenovani nové
generace. Budeme korelovat hladiny circRNA a linearnich
transkriptd. Funkce vybranych circRNA budou stanoveny
pomoci integrativnich datovych analyz a funkénich testa.

Ostatni
Merck & Dohme, s. r. o.

Reg. ¢.: Merck & Dohme, s. 1. 0., IS ID 37651

Ndzev: Ockovani proti HPV u pacienti s rekurentni
laryngalni papillomatézou — je mozné zlepsit kvalitu jejich
Zivota?

Trvdni: 2011-2021

Resitel: RNDr. Ruth Tachezy, Ph.D.

Spoluresitel: MUDr. Jitka Vydrovd — Medical Healthcom., s. r.
0., Hlasové centrum, Praha

Anotace: Klinickd studie faze Il b. Hlavnim cilem studie
bude ovéfit vliv ockovdni tetravalentni HPV vakcinou na
vznik rekurentnich papillomatoznich lézi a interval remisi
u pacientd s RRP. Vedlejsimi cili bude zjisténi typu HPV v
Iézi RRP, sledovani hladin protilatek proti HPV antigendm
obsazenym ve vakcing, pripadné slozkdm imunitniho
systému v odebraném séru.

Reg. no.: 20-19162S

Title: Circular RNAs and their relation to RNA splicing in the
pathogenesis of myelodysplastic syndromes

Duration: 2020-2022
Investigator: Ing. Michaela Dostalova Merkerova, Ph.D.
Co-investigator: Doc. Ing. Jiti Kléma, Ph.D., FEL CVUT Praha

Abstract: Mutations in RNA splicing factors represent the
most common molecular alterations in myelodysplastic
syndromes (MDS). Despite some advances in the
understandingoftheirrolesinMDSpathogenesis,theimpact
of mutated splicing factors on circular RNAs (circRNAs)
has not been studied. CircRNAs constitute a class of
RNAs with a covalently closed continuous loop that has
recently been discovered to be widespread and abundant.
Because most circRNAs are produced by backsplicing, we
hypothesize that the aberrant splicing seen in MDS also
affects circRNA formation. With respect to the various
regulatory functions of circRNAs, their deregulation likely
contributes to MDS pathogenesis. Moreover, altered
levels of particular circRNAs might serve as new molecular
biomarkers for the prognosis and therapeutic response
in MDS management. Moreover, circRNAs might form
a new class of molecular targets for MDS treatment.
In this project, we will use next generation sequencing
and perform integrative data analyses and functional
studies to identify and characterize circRNA roles in MDS
pathogenesis. We will explore the relationship between
circRNA and splicing mutations in MDS with the help of new
generation sequencing. We will correlate circRNA levels and
linear transcripts. Functions of selected circRNAs will be
determined with the help of integrative data analyses and
functional tests.

Others
Merck & Dohme s.r.o.
Reg. no.: Merck & Dohme s.r.0. 1IS ID 37651

Title: Vaccination against HPV in patients with recurrent
laryngeal papillomatosis — Is it possible to improve the
quality of their lives?
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Spoluprace na mimodustavnich projektech
AZV MZ - Agentura pro zdravotnicky vyzkum Mz CR
Reg. ¢.: AZV 17-28055A

Ndzev: Stanoveni fenotypu a funkce imunitnich bunék
jakoito prediktori odpovédi na lécbu u pacienti se
spinocelularnim karcinomem hlavy a krku

Trvani: 2017-2021
Resitel: RNDr. Ruth Tachezy, Ph.D., PFF UK Praha
Spoluresitel: RNDr. Eva Hamsikova

Anotace: Nasim cilem je stanoveni prognostickych faktor(
u pacientl se spinocelularnim karcinomem hlavy a krku
(HNSCC) ve snaze zlepsit predpovéd klinické odpovédi na
soucasné |éCebné postupy. Provedeme komplexni srovnavaci
analyzu infiltrujicich a cirkulujicich bunék imunitniho
systému u pacientll s nadorem HNSCC, asociovanym (i
neasociovanym s papilomavirovou infekci. Konkrétnim
cilem nasi studie je vyhodnotit roli imunosupresivnich
regulaénich CD4+ T bunék a PD-1+CD8+ T bunék a jejich nové
stanovenych podtypl a vyznam exprese proangiogenniho
faktoru VEGF. Bude posouzen i prognosticky vyznam Grovné
exprese specifickych molekul v epitelidlnich nadorovych
bunkdch a v plasmacytoidnich dendritickych (pDC) burnkach
sdruZzenych s nddorem. Sto bioptickych vzork( zalitych
do parafinu bude vysetfeno retrospektivné a pfriblizné
sto padesat vzork( cerstvych bioptickych tkani a krve od
pacientd s HNSCC bude vysetfeno prospektivné pomoci
metod imunohistochemie, PCR, hmotnostni cytometrie a
funkénich testd. Imunitni parametry v periferni krvi budou
sledovany u pacientd i po lécbé.

Reg. ¢.: AZV 17-28778A

Ndzev: Molekularni a imunologicka charakterizace
hrani¢nich zmén ledvinnych stépt

Trvdni: 2017-2020

Resitel: Mgr. Petra Hruba Ph.D., IKEM Praha

Spoluresitel: Ing. Michaela Dostalova Merkerova Ph.D.

Anotace: Hrani¢ni zmény jsou ¢astym histologickym nalezem
ledvinnych stépl jak v obdobi brzy po transplantaci, tak v
tfimeésicnich protokolarnich biopsiich. Prestoze tento nalez
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Duration: 2011-2021
Investigator: RNDr. Ruth Tachezy, Ph.D.

Co-investigator: MUDr. Jitka Vydrova — Medical Healthcom.,
s.r.o.,

Voice Center (Hlasové centrum), Prague

Abstract: Clinical study phase Il b. The main objective will
be to check the influence of vaccination with tetravalent
HPV vaccine on the formation of recurrent papillomatosis
lesions and the interval of remissions in patients with RRP.
Secondary objectives will include the detection of the HPV
type in SRP lesion, the monitoring of levels of antibodies
against HPV antigens contained in the vaccine, and possibly
components of the immune system in the collected serum.

Cooperation in extra mural projects
AZV MZ - Czech Health Research Council

Reg. no.: AZV 17-28055A

Title: ldentification of the phenotype and function of
immune cells as predictors of the treatment response in
patients with squamous cell head and neck cancer

Duration: 2017-2021
Investigator: RNDr. Ruth Tachezy Ph.D., PfF UK Praha
Co-investigator: RNDr. Eva Hamsikova

Abstract: Our aim is the identification of prognostic
factors in patients with head and neck squamous cell
carcinoma (HNSCC) in an effort to improve the prognosis
of clinical response to current therapies. We will make a
comprehensive comparative analysis of infiltrating and
circulating cells of the immune system in patients with
HNSCC, associated or unassociated with papillomavirus
infection. A specific aim of our study is to evaluate the role
of immunosuppressive regulatory CD4+ T cells and PD-
1+CD8+ T cells and their newly identified subtypes and the
importance of expression of pro-angiogenic VEGF factor.
Prognostic importance of the level of expression of specific
molecules in epithelial neoplastic cells and in plasmacytoid
dendritic (pDC) cells with associated carcinoma will be also
evaluated. One hundred bioptic samples dipped in paraffin
will be tested retrospectively and approximately 150 samples



neni povazovan za rejekci, jeho progndza je nejista a u
podskupiny pacientl dochazi nasledné ke vzniku chronické
rejekce. Predikce chronické rejekce v dobé diagndzy
hrani¢nich zmén je v souc¢asné dobé problematickd. Cilem
tohoto projektu je korelovat imunologické a molekularni
markery hrani¢nich zmén s naslednou tvorbou donor
specifickych protilatek a pfitomnosti dalSich znakd chronické
T burikami ¢i protilatkami zprostfedkované rejekce.

Reg. ¢.: AZV 17-29992A

Ndzev: Genetickd variabilita BKV v €R a jeji vliv na
patogenezi infekce u pacientt po transplantaci ledvin

Trvani: 2017-2021
Resitel: RNDr. Martina Salakova, Ph.D., PFF UK Praha

1. spoluresitel: MUDr. Mariana Wobhlfahrtova, Ph.D., IKEM
Praha

2. spoluresitel: RNDr. Viera Ludvikova
3. spoluresitel: MUDr. Miroslav Fajtr, FN Hradec Kralové

Anotace: Polyomavirem BK (BKV) je infikovano 80 % dospélé
populace. Po primarni infekci, ktera probéhne vétSinou
v détstvi, z0stava virus celozZivotné latentni v ledvinach,
muzZe vSak opakované dochazet k jeho reaktivaci. Zatimco u
imunokompetentnich jedinct jsou primoinfekce Ci reaktivace
klinicky inaparentni, u imunodeficientnich pacientd mohou
zpUsobit zadvazné komplikace. K reaktivaci BKV dochazi
asi u 30 % prijemcu ledviny, nekontrolovana infekce mize
vést ke vzniku polyomavirové nefropatie (PVAN) a ke ztraté
Stépu. Faktory ovliviiujici progresi infekce nejsou dosud zcela
jasné. Cilem této studie je stanovit genetickou variabilitu
BKV, stejné jako vyskyt jednotlivych genotypl BKV a typové
specifickych protilatek u darc( a prijemct ledvin, a objasnit
rizikové faktory progrese BKV infekce a rozvoje PVAN.

Reg. ¢.: AZV 17-31777A

Ndzev: Validace analyzy metylace promotord TSG spojenych
s HPV indukovanou karcinogenezi jako screeningového
vysetfeni andlniho karcinomu v rizikové populaci

Trvani: 2017-2021

of fresh bioptic tissues and blood of patients with HNSCC
will be tested retrospectively with the help of methods of
immunohistochemistry, PCR, Mass cytometry and functional
tests. Immunity parameters in peripheral blood will continue
to be monitored after treatment.

Reg. no.: AZV 17-28778A

Title: Molecular and immunological characterization of
borderline changes of kidney allografts

Duration: 2017-2020
Investigator: Mgr. Petra Hrubd Ph.D., IKEM Praha
Co-investigator: Ing. Michaela Dostalova Merkerova Ph.D.

Abstract: Borderline changes are frequent histological
findings in kidney grafts, both in the period shortly after
transplantation and three-month protocol biopsies.
Although this finding is not considered a rejection,
its prognosis is uncertain and chronic rejection arises
subsequently in a subgroup of patients. Prediction of chronic
rejection at the time of diagnosis of borderline changes is
currently problematic. The aim of this project is to correlate
immunological and molecular markers of borderline changes
with subsequent formation of donor specific antibodies
and the presence of other symptoms of chronic rejection
mediated by T cells or antibodies.

Reg. no.: AZV 17-29992A

Title: Genetic variability of BKV in the Czech Republic and its
influence on pathogenesis of infection in kidney transplant
recipients

Duration: 2017-2021
Investigator: RNDr. Martina Salakova Ph.D., PfF UK Praha

1%t co-investigator: MUDr. Mariana Wohlfahrtova Ph.D.,
IKEM Praha

2" co-investigator: RNDr. Viera Ludvikova
3 co-investigator: MUDr. Miroslav Fajtr, FN Hradec Kralové

Abstract: Eighty percent of adult population is infected
with BK polyomavirus (BKV). After primary infection which
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Resitel: RNDr. Jana Kaspirkova Ph.D., LF Plzen, UK Praha
1. spoluresitel: RNDr. Jana Smahelova

2. spoluresitel: prof. MUDr. Jana Hercogova, CSc., Nemocnice
Na Bulovce, Praha

Anotace: Analni karcinom (AK) patfi mezi malignity se
stoupajici incidenci, hlavné ve specifickych populacich muzi,
ktefi maji sex s muzi (MSM), a HIV pozitivnich pacientl. V
téchto skupinach je incidence az 131 pfipadd na 100 000
obyvatel. Vzhledem k rostoucimu poctu HIV pozitivnich
pacientd nejen v Cesku, zejména u MSM, je véasna
diagnostika prekanceréz zakladnim predpokladem v boji
s timto onemocnénim. AK je svou etiologii a biologickym
chovanim velmi podobny karcinomu délozniho hrdla, proto
i vySetfovaci a screeningové postupy jsou témér identické.
Zakladem je klinické vysetfeni a cytologicka analyza stéru
sliznice. Analni cytologie nepatfi mezi vysoce senzitivni
ani specifickd vySetfeni. Naopak metylace DNA tumor-
supresorovych genl se takovou metodou byt zda, s jiz
potvrzenou efektivitou ve screeningu karcinomu délozniho
hrdla. Tento vyzkum by mél ovéfit metylaci DNA jako novou
diagnostickou a potencionalni screeningovou metodu pro
AK a porovnat jeji senzitivitu a specifitu s jiz zavedenymi
vySetfovacimi metodami u imunokompetentnich i
imunosuprimovanych pacientd.

Reg. ¢.: AZV 18-08-00149

Ndzev: Kritické zhodnoceni lipidomu u pacientti s akutnim
koronarnim syndromem a cévni mozkovou pfihodou ve
vztahu ke stupni oxidacniho stresu

Trvdni: 2018-2021

Resitel: doc. MUDr. Martin Maly, Ph.D., UVN Praha

1. spoluresitel: prof. Ing. Jana Hajslova, CSc., VSCHT Praha

2. spoluresitel: prof. Ing. Jan E. Dyr, DrSc.

Anotace: Aterosklerdza a trombdza jsou podkladem akutniho
korondrniho syndromu a cévni mozkové ptihody. V klinické
praxi se ke stratifikaci rizika pouzivaji rGzné markery (LDL,
HDL cholesterol, glykémie, C-reaktivni protein atd.), nicméné
transformace populacniho do individualniho rizika mize byt
diskutabilni. Pfes ,normalni“ hodnoty téchto marker( je stale
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usually occurs in childhood, virus establishes lifelong
persistency in kidney with occasional reactivation. While in
immunocompetent subject the infection or reactivation is
clinically in apparent, in immunocompromised patients may
cause severe complications. Reactivation BKV is observed
in about 30% kidney transplant recipients, uncontrolled
infection may lead to polyomavirus nephropathy (PVAN) and
loss of graft. The factors affecting progression of infection are
not yet well understood. The aim of this study is evaluate the
genetic variation of BKV, as well as prevalence of various BKV
genotypes and the type-specific antibodies in kidney donors
and recipients and clarify risk factors for the progression of
BKV infection and for the development of PVAN.

Reg. no.: AZV 17-31777A

Title: A promotor methylation of TSGs associated with HPV-
driven carcinogenesis as a screening tool for anal carcinoma
at risk population - validation study

Duration: 2017-2021
Investigator: RNDr. Jana Kaspirkova Ph.D., LF Plzen, UK Praha
1%t co-investigator: RNDr. Jana Smahelova

2" co-investigator: Prof. MUDr. Jana Hercogova, CSc.,
Hospital Na Bulovce, Praha

Abstract: Anal cancer is one of the malignancies with the
rising incidence, especially at specific populations of men
who have sex with men (MSM) and HIV positive patients.
In these groups incidence reaches up 131 cases per 100
thousand inhabitants. Due to steeply increasing number of
HIV positive patients in the Czech Republic (CR), whose vast
majority belongs to MSM, early diagnosis of precancerous
lesions is an essential prerequisite in the fight against this
disease. Anal cancer is in its etiology and biological behavior
very similar to cervical cancer, therefore the investigative and
screening procedures are virtually identical. Currently used
cytology inthe anal area is not among the highly sensitive nor
specific methods of investigation. DNA methylation appears
to be a new method having already confirmed efficiency in
screening of cervical cancer. This research should therefore
validate DNA methylation as a potential new diagnostic and



pfitomno riziko pfihody. Pokrocilé techniky, reprezentované
ultradcinnou kapalinovou chromatografii spojenou s
tandemovou vysokorozliSovaci hmotnostni spektrometrii,
umozni na zadkladé chemometricky vyhodnocenych
zdznaml ,fingerprintG” slozek metabolomu hledani
rozdill mezi skupinami pacient(i, které se v zdkladnich,
béiné méfenych parametrech vyznamné nelisi. Vzorky
krve budou odebirdny pacientim v akutni a subakutni fazi
akutniho korondrniho syndromu a cévni mozkové prihody
a budou srovnavany s kontrolni skupinou. Vysledky budou
vztaZeny ke stupni oxidacniho stresu. Provedeny predbézny
screening ukdzal zmény predevsim na Udrovni lipidomu,
které mohou reprezentovat spojnici mezi aterosklerézou a
aterotrombdzou.

Reg. ¢.: AZV 19-08-00147

Ndzev: Pre-klinickd validace c¢GMP produkce CAR
T-lymfocytt pro Ié€bu solidnich tumort

Trvdni: 2019-2022

Resitel: doc. RNDr. Irena Krontorad Koutnd, Ph.D., FNUSA
Brno

1. spoluresitel: MUDr. Pavel Otahal, Ph.D.
2. spoluresitel: Mgr. Pavel Simara, Ph.D., MU Brno

Anotace: T-lymfocyty s chimerickym antigennim receptorem
(CAR) predstavuji nejmodernéjsi technologii v cilené
bunécéné terapii onkologickych onemocnéni. Slibné klinické
vysledky byly publikovany v |é¢bé hemato-onkologickych
malignit, avSak vysledky v Iécbé solidnich nadorl nejsou
zatim tak povzbudivé. V navrhovaném projektu se budeme
vénovat validaci protokol( pro vyrobu CAR Tlymfocyt( proti
solidnim nadordm v reZimu spravné laboratorni praxe.
Zamérime se hlavné na cilové antigeny GD2, PSMA a PSCA.
Standardni operacni protokoly a analytické certifikaty budou
predany Statnimu Ustavu pro kontrolu IéCiv ke schvdleni.
Na projektu budou spolupracovat tfi Spickova vyzkumna
pracovisté: (i) Mezinarodni centrum klinického vyzkumu
Fakultni nemocnice u sv. Anny v Brnég, (ii) Centrum analyzy
biomedicinského obrazu na Masarykové univerzité v Brné
(MU-CBIA) a (iii) Ustav hematologie a krevni transfuze v Praze
(UHKT). Na&im hlavnim cilem je zavést technologii vyroby

screening method for anal cancer and compare its sensitivity
and specificity with established screening methods in
immunocompetent and immunosuppressed patients.

Reg. no.: AZV 18-08-00149

Title: Critical evaluation of the lipidome in acute coronary
syndrome and acute stroke patients in correlation with the
level of oxidative stress

Duration: 2018-2021

Investigator: Doc. MUDr. Martin Maly, Ph.D., UVN Praha

1% co-investigator: prof. Ing. Jana Hajslova, CSc., VSCHT Praha
27 co-investigator: Prof. Ing. Jan E. Dyr, DrSc.

Abstract: Atherosclerosis and thrombosis are underlying
causes of acute coronary syndrome and stroke. In clinical
practice, several markers (such as LDL, HDL cholesterol,
glycaemia, C-reactive protein etc.) of elevated risk are
available, however, translation of the population risk
to personal risk is rather questionable. For this reason,
additional information to explain such condition is of a great
interest. Advanced instrumental technique represented by
high performance liquid chromatography coupled to high-
resolution tandem mass spectrometry will enable, based
on chemometric assessment fingerprints of metabolome
components, to identify the differences between patients’
groups that are not evident when employing conventionally
measured parameters. Blood samples will be obtained
from patients with acute and subacute phase of acute
coronary syndrome and stroke. The relationship between
the generated data and the degree of oxidative stress will
be searched. The possibly detected changes may represent
the interface between the atherosclerosis and thrombosis.

Reg. no.: AZV 19-08-00147

Title: Pre-clinical validation of cGMP production of CAR
T-cells for solid tumors therapy

Duration: 2019-2022

Investigator: Doc. RNDr. Irena Krontorad Koutna, Ph.D.,
FNUSA Brno
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CAR T-lymfocytd pro cilenou bunécnou terapii solidnich
tumor( a tim umozZnit pfenos do klinické praxe.

GA CR - Grantova agentura Ceské republiky
Reg. ¢.: GA €R 19-02739S

Ndzev: Plasmonické
biomelokularnich interakci

Trvdni: 2019-2021

Resitel: prof. Ing. Jifi Homola, CSc., DSc., Ustav fotoniky a
elektroniky AV CR

1. spoluresitel: prof. Ing. Jan E. Dyr, DrSc.

biosenzory pro studium

2. spolufesitel: Ing. Toma$ Riedel, Ph.D., Ustav
makromolekularni chemie AV CR

Anotace:Zivotjenamolekularnitrovnivysledkem obrovského
mnozstvi interakci mezi rdznymi druhy biomolekul.
Pochopeni téchto interakci a jejich roli predstavuje
vyzkumny ukol zasadniho vyznamu. Cilem tohoto projektu je
vyvinout novy biofotonicky nastroj zalozeny na pokrocilych
optickych biosenzorech s povrchovymi plasmony, které
umozni studium biomolekuladrnich interakci v komplexnich
biologickych prostfedich a vyznamné tak posune hranice
moznosti soucasné biomolekuldrni interakéni analyzy. Tento
multidisciplindrni projekt zahrnuje aktivity v fadé oblasti,
predevsim vyzkum optickych biosenzorli zaloZenych na
plasmonickych nanostrukturach, studium transportnich jevd
v mikrofluidnich systémech a vyvoj metod pro imobilizaci
biomolekul a metodologii pro studium biomolekuldrnich
interakci. Realizované biosenzory budou vyuZity pro ziskani
novych poznatk o interakcich biomolekul se vztahem k onko-
hematologickym onemocnénim, jako jsou myelodysplasticky
syndrom a akutni myeloidni leukemie.

Reg. ¢.: GA €R 19-04099S

Ndzev: Role interakéni sité nukleofosminu v akutni
myeloidni leukemii s mutovanym NPM

Trvdni: 2019-2021
Resitel: prof. RNDr. Petr Hefman, CSc., MFF UK Praha
Spoluresitel: Mgr. Barbora Brodska, Ph.D.
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1% co-investigator: MUDr. Pavel Otahal, Ph.D.
2" co-investigator: Mgr. Pavel Simara, Ph.D., MU Brno

Abstract: Chimeric antigen receptor (CAR) T-cell is a cutting
edge technology for targeted cell therapy of oncologic
diseases. Promising clinical results were reported for
hematological malignancies, but the results in solid tumors
are not that encouraging yet. Here we propose to validate
protocols for the production of CAR T-cells against solid
tumor antigens under cGMP rules. We will focus mainly on
target antigens GD2, PSMA, and PSCA. Standard operation
protocols and analytical certificates will be presented to
the State Institute for Drug Control for their approval.
The consortium of three prominent research facilities will
participate on this project: (i) International Clinical Research
Center of St. Anne’s University Hospital Brno (FNUSA-
ICRC), (ii) Centre for Biomedical Image Analysis at Masaryk
University Brno (MU-CBIA), and (iii) Institute of Hematology
and Blood Transfusion in Prague (UHKT). Our main aim is
to establish production of CAR T-cells for anti-solid tumor
therapy which can be translated into clinical applications.

GA €R - Czech Science Foundation
Reg. no.: GA CR 19-02739S

Title: Advanced plasmonic biosensors for the study of
biomolecular interactions

Duration: 2019-2021

Investigator: prof. Ing. Jifi Homola, CSc., DSc., Ustav fotoniky
a elektroniky AV CR

1%t co -investigator: Prof. Ing. Jan E. Dyr, DrSc.

2" co -investigator: Ing. Toma$ Riedel, Ph.D., Ustav
makromolekuldrni chemie AV CR

Abstract: Life is associated with myriad of interactions
that occur among a large variety of biomolecules. Hence,
the understanding of biomolecular interactions and their
roles in diseases represents a research goal of paramount
importance. This project aims to develop a new plasmonic
biosensor-based technology that will enable investigation of
biomolecular interactions in complex real-world biological
environments, which will advance the field of biomolecular



Anotace: Tretina vyskytd akutni myeloidni leukemie (AML)
nese charakteristickou mutaci nukleofosminu (NPM)
zpUsobujici jeho chybnou lokalizaci v cytoplazmé. Nasledné
pak dochazik nespravné lokalizaciinterakénich partnerd NPM
interagujicich také s mutovanym NPM nebo jeho komplexem
a k ovlivnéni jejich funkce. Kombinaci spektroskopickych,
mikroskopickych, biochemickych a imunochemickych metod
(napf. FLIM, FRET, GFP-Trap) prozkoumame neznamé/
opomijené souvislosti mezi AML-specifickymi mutacemi,
mutacemi ovliviiujicimi oligomerizaci a schopnosti pfirozené
a mutovanych forem NPM interagovat s nadorovym
supresorem p53. Zaméfime se na objasnéni mechanismu
relokalizace a dynamiky redistribuce téchto proteint
v Zivych burkach a objasnéni role interakénich partner(
NPM regulovanych proteinem p53 a naslednych funkénich
disledkd. Bude vyhodnocena odezva interakéniho systému
NPM na aplikaci vybranych protinadorovych léciv v zavislosti
na konkrétnim typu mutace. Vysledky pfispéji k pochopeni
vyznamu mutaci NPM v leukemogenezi a otevfou nové
strategie 1écby AML.

Reg. ¢.: GA CR 20-10845S

Ndzev: Individualni variabilita a patofyziologie krevni
plasmy a jejich vliv na interakci s umélymi povrchy
potlacujicimi nespecifické interakce

Trvdni: 2020-2022

Resitel: Ing. Toma$ Riedel, Ph.D., Ustav makromolekularni
chemie AV CR

Spoluresitel: Ing. Pavel Majek, Ph.D.

Anotace: Rana detekce biomarkerd zvysuje Sanci UGspésné
IéCby, preziti a kvality Zivota. Zejména optické biosenzory
nabizeji fadu vyhod pro véasnou diagnostiku: minimalné
invazivni pfistup (plasma, sliny), rychlou a citlivou detekci,
nizkou spotfebu vzorku. Hlavnim nedostatkem optickych
biosenzorl je neschopnost odlisit specifickou odpovéd od
nespecifické, zplsobené adsorpci predevsim proteini po
kontaktu umélych povrchd s biologickym médiem (fouling).
Dusledkem foulingu mudZe byt napt. iniciace komplementu i
koagulace. To doposud branilo rozsiteni biosenzor( v klinické
praxi. Fouling je z principu ovlivnén individudIni biologickou

interaction analysis beyond the current state of the art.
This multidisciplinary project encompasses research efforts
in multiple areas, including plasmonic (nano)structure-
based biosensors, mass transport in microfluidic systems,
immobilization of biomolecules, and methodologies for
investigation of biomolecular interactions. The resulting
biosensor technology will provide new insights into
interaction of biomolecules involved in onco-hematological
diseases, such as myelodysplastic syndrome and other
frequently occurring hematological malignancies.

Reg. no.: GA €R 19-04099S

Title: Role of nucleophosmin interactome in acute myeloid
leukemia with mutated NPM

Duration: 2019-2021
Investigator: Prof. RNDr. Petr Hefman, CSc., MFF UK Praha
Co-investigator: Mgr. Barbora Brodska, Ph.D.

Abstract: One third of acute myeloid leukemia (AML)
occurrences exhibits characteristic nucleophosmin (NPM)
mutation causing its aberrant cytoplasmic localization.
Subsequently, multiple NPM-interaction partners,
interacting also with mutated NPM or its complexes, become
mislocalized from their site-of-action with functional and
regulatory consequences. By combination of spectroscopic,
microscopic, biochemical and immunochemical methods
(e. g. FLIM, FRET, GFP-Trap) we will evaluate unknown/
neglected relations between AML-related NPM mutations,
oligomerization, and ability of wild-type and mutated NPM
to interact with the tumor suppressor p53. Dynamics and
cellular trafficking of NPM and p53 will be assessed in vivo
and the role of NPM-interacting proteins regulated by p53 in
the leukemogenesis will be elucidated. We will characterize
cellular response of the NPM interaction network to
anticancer drug treatment in relation to the NPM mutation
and the drug used. Results will contribute to understanding
of the role of NPM mutation in leukemogenesis and will
open new strategies for AML treatment.
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variabilitou nebo patofyziologii — tyto faktory a jejich vliv jsou
vsak az na vyjimky nezndmé, prestoZe pro klinické uplatnéni
hraji zasadni roli. Porozuméni procesu adsorpce proteinu
z biologickych médii a jejich nasledny vliv jsou klicové pro
aplikaci umélych povrch. Tento projekt si klade za cil popsat
tyto faktory a jejich vliv a navrhnout postupy k potlaceni
nebo eliminaci téchto vlivl. Cilem projektu je identifikovat
faktory zplsobené individudlni biologickou variabilitou
krevni plasmy a patofyziologickymi stavy ovliviiujici klinické
vyuZziti biomateridll v kontaktu s krvi, nalézt vzajemny vztah
mezi jednotlivymi vzorky a navrhnout protokol eliminujici/
potlacujici tyto faktory.

EU _OPVVV
Reg. ¢.: OP VVV CZ.02.1.01/0.0/0.0/16_025/0007428

Ndzev: Pokrocily imunomonitoring a imunoterapie u
hematologickych a hematoonkologickych pacientt

Trvdni: 2018-2021
Resitel: RNDr. Jan Musil, Ph.D.

Anotace: Predkladany projekt je zaméren nakomplexnitreseni
problematiky hematoonkologickych pacientd |é¢enych
na Ustavu hematologie a krevni transfuze (UHKT) v oblasti
A) pokrocilého imunomonitoringu hematoonkologickych
pacientt, B) imunoterapie pacienti s akutni myeloidni
leukemii  (AML), C) imunomonitoringu a imunoterapie
pacienti po transplantaci hematopoetickych kmenovych
bunék (HSCT), D) pripravy nové generace chimerickych
antigennich receptort (CAR).

Realizaci projektu bude umoznéno zavedeni diagnostickych
metod pro stanoveni imunosupresivnich Unikovych
mechanism0 leukemickych bunék, které by mély slouZit pro
vybér individualizované imunoterapie hematoonkologickych
pacientd. DalS$im cilem je zavedeni postupl pro expanzi
Tlymfocytl schopnych rozpoznat antigeny leukemickych
bunék u pacientd s AML a zavedeni monitoringu rekonstituce
imunitniho systému u pacientd po HSCT pro identifikaci
pacientd s nedostatecnou rekonstituci  imunitniho
systému. Mezi hlavni cile projektu patfi také identifikace
markerd predikujicich dlouhodobou in vivo perzistenci
transferovanych multivirus-specifickych Tlymfocytl a jejich
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Reg. no.: GA €R 20-10845S

Title:  Blood plasma individual variability and
pathophysiology and their influence on the interactions
with synthetic antifouling surfaces

Duration: 2020-2022

Investigator:  Ing. Tomas  Riedel, Ph.D., Ustav
makromolekularni chemie AV CR

Co-investigator: Ing. Pavel Mdjek, Ph.D.

Abstract: Early biomarker detection improves treatment
outcomes, survival and quality of life. In particular optical
biosensors are promising technology for early diagnostics:
minimally invasive procedures (plasma, saliva), rapid
and sensitive detection, and low sample consumption.
The main pitfall of optical biosensors is the inability to
differentiate a specific signal from an interfering signal
caused by adsorption of particularly proteins during
the contact of artificial surfaces with biological media
(fouling). Fouling can result in complement or coagulation
initiation, etc. It has prevented the advance of biosensors
into clinical applications. In principle, fouling is influenced
by individual biological variability and pathophysiology —
with a few exceptions, these factors and their influence
are unknown although they play a key role in clinical
applicability. The aim of this project is to identify these
factors and their effects, and to design sample pre-
treatments to minimize or eliminate these factors.

EU _OPVVV
Reg. no.: OP VVV €Z.02.1.01/0.0/0.0/16_025/0007428

Title: Advanced Immunomonitoring and Immunotherapy
of Hematological and Hemato-oncological Patients

Duration: 2018-2021
Investigator: RNDr. Jan Musil, Ph.D.

Abstract: The presented project is aimed at comprehensive
solution of problems of hemato-oncological patients treated
at the Institute of hematology and Blood Transfusion (IHBT)
in the area of A) Advanced immunomonitoring of hemato-
oncological patients, B) Inmunotherapy of patients with
acute myeloid leukemia (AML), C) Immunomonitoring and



sledovani u Iécenych pacientll a rovnéz konstrukce nové
generace CAR-T-lymfocytd.

Ad A, B) Imunoterapeutické postupy zavedené v ramci
projektu povedou ke zlepseni kvality a prodlouzeni délky
Zivota hematoonkologickych pacientl. Vyvinuté metody
sledovani imunitniho systému by mohly do budoucna slouzit
jako zaklad novych diagnostickych vysetieni pacientd s AML,
které umozZni oSetfujicim Iékaflim rozhodnout o vhodné
formé imunoterapie. Da se ocekavat, ze kromé AML bude
mozné tyto metody adaptovat také na jiné formy leukemii.
Postupy tohoto typu, umoznujici sledovani imunity u
pacient(l s AML, nejsou v Cesku ani ve svété dostupné. Da
se tedy predpokladat zajem aplikacni sféry o dalsi testovani
téchto metod v ramci navazujicich klinickych studii, které
by mohly vyustit v tvorbu komercéné dostupnych klinickych
testd.

Ad C) Sledovani imunity u pacientll po HSCT by mélo
identifikovat pacienty, jejichz imunita se neobnovuje
pozadovanym tempem a jejichZ Zivot by mohl byt ohrozen
virovymi infekcemi. K regeneraci imunity u téchto pacient(
by mély byt pouzity multivirus specifické T-lymfocyty. Opét
se da ocCekavat celkové zlepseni kvality Zivota téchto pacient(
a snizeni Umrtnosti v disledku infekénich komplikaci.

Ad D) V ramci projektu budou vyvijeny nové generace
chimerickych antigennich receptori (CAR), které by mély
mit vysSi Ucinnost v porovnani s aktualné dostupnymi
CAR. Novd generace CAR by mohla do budoucna slouzit
jako platforma pro zavedeni CAR terapie nejen pro lécbu
hematoonkologickych onemocnéni, ale také pro terapii
solidnich nadora.

immunotherapy of HSTC patients, D) Preparation of a new
generation of chimeric antigen receptors (CAR).

The project implementation will facilitate the introduction
of diagnostic methods for identifying immunosuppressive
escape mechanisms of leukemic cells that should serve to
the selection of individualized immunotherapy of hemato-
oncological patients. Another aim is the introduction of
techniques for the expansion of T-lymphocytes capable of
distinguishing antigens of leukemic cells in patients with
AML, and the introduction of immune system reconstruction
monitoring in HSTC patients for identifying patients with
insufficient immune system reconstruction. The main
goals of the project include the identification of markers
predicting long-term in vivo persistence of transferred
multivirus-specific T-lymphocytes and their monitoring
in treated patients, as well as the construction of a new
generation of CAR-T-lymphocytes A+B: Immunotherapeutic
techniques introduced in the framework of the project will
lead to quality improvement and prolongation of lifespan
of hemato-oncological patients. The developed methods
of the immune system monitoring could serve in the near
future as a basis of new diagnostic tests of patients with
AML that will make it possible for attending physicians
to opt for a suitable form of immunotherapy. It can be
expected that, apart from AML, it will be possible to adapt
these methods also to other forms of leukemia. This type
of techniques facilitating the monitoring of immunity in
patients with AML is not available in the Czech Republic or
in the world. Thus, it is possible to expect the interest of the
application sphere in a further testing of these methods in
the framework of follow-up clinical studies that could lead
to the production of commercially accessible clinical tests.
C: Monitoring the immunity of HSTC patients should identify
patients whose immunity is not restored at a required rate
and whose lives could be threatened by viral infections.
Then, these patients’” immunity should be restored with
multivirus specific T-lymphocytes. Again, it can be expected
that the overall quality of these patients’ lives will improve
and the mortality rate will decrease in consequence of 3
infection complications. D: In the framework of the project,
new generations of chimeric antigen receptors (CARs) will
be developed which should be more efficient in comparison
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IFP 2020
V roce 2020 pokracovalo feseni vyzkumnych projekt(
hrazenych z institucionalnich financnich prostredkd.

Viceleté projekty zapocaté v minulych letech nebo v roce
2020

V roce 2020 jsme se zamérovali na FfeSeni nasledujicich
dil¢ich projektd:

e vyzkum faktord podilejicich se na Ucinnosti lenalidomidu
u nizkorizikovych pacientd MDS

e detekce zarodecnych mutaci spojenych se vznikem
myeloidnich malignit

e nestabilita genomu u leukémii a preleukémii

dysfibrinogenémie a afibrinogenémie

e metabolomika onkohematologickych onemocnéni
® proteomika v onkohematologii a hemostaze

o hemokoagulace a fibrinolyza

e interaktomika v hematologii

e proteomika v hematologii

® zasahova mista bunék chronické myeloidni leukemie
(CML) rezistentnich k tyrozinkindzovym inhibitortim (TKI)

e studium interakci hematopoietickych bunék s proteiny
extraceluldrni matrice

e studium jadérkovych a apoptotickych proteint u akutni
myeloidni leukémie

o DNA metylacni panel u pacientll s AML

e vytvoreni modelové bunécéné linie pro studium funkcnich
nasledkd mutace D835 v genu flt3
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with currently available CARs. The new CAR could serve in
future as a platform for the introduction of CAR therapy not
only for the treatment of hemato-oncological diseases, but
also for solid tumor therapy.

IFP 2020
The year 2020 saw the continued work on research projects
funded from institutional resources.

Multi-annual projects initiated in past years or in 2020
In 2020 we focused on the solution of the following partial
projects:

e research of factors contributing to the efficiency of
lenalidomide in low-risk MDS patients,

e detection of embryonic mutations connected with the
formation of myeloid malignities,

e genome instability in leukemias and preleukemias,
e dysfibrinogenemia and afibrinogenemia,

e metabolomics of oncohematological diseases,

® proteomics in oncohematology and hemostasis,

e hemocoagulation and fibrinolysis,

e interactomics in hematology,

® proteomics in hematology,

e intervention points of cells of chronic myeloid leukemia
(CML) resistant to tyrosine kinase inhibitors (TKIl),

e research of interactions of hematopoietic cells with
proteins of extracellular matrix,

e research of nucleolar and apoptotic proteins in acute
myeloid leukemia,

o DNA methylation panel in patients with AML,

e formation of model cell line for studying functional
consequences of the D835 mutation in the flt3 gene,



e skrining  frekventované  mutovanych genl u
hematologickych onemocnéni s poruchou vyzradvani
myeloidni krevni fady v pribéhu krvetvorby u pacientl s
CML, ktefi v dobé diagndzy dosahli véku 18-30 let

e studium prestaveb a kryptickych aberaci chromosomu 7
u hematologickych malignit

e role ABC transportérl v chemorezistenci a progndze
pacientl s AML

e nové technologie pro studium nekddujicich RNA u
myelodysplastického syndromu

e identifikace pacientll s BCR-ABL1 like ALL a dalSich
podskupin pacientd s ALL pomoci molekularné genetickych
analyz

o detekce mutaci v kindzové doméné BCR-ABL1 pomoci
sensitivnich technologii nové generace u pacientd s CML a
Ph+ ALL

e studium heterogenity chronické myeloidni leukémie,
pri¢iny a ukazatele rezistence k lécbé tyrosinkindzovymi
inhibitory.

o hledani novych terapeutickych cild k prekonani
refrakternich / recidivujicich Ph positivnich leukémii

e vyvojAPCprorychlouinvitro expanzi T bunék specifickych
pro nadorové antigeny.

e zavedeni pripravy in vitro expandovanych T bunék
specifickych pro antigen CCNA1 cyclinAl, ktery je jednim z
LAA antigen( blastl a kmenovych bunék AML.

® stanoveni imunologickych markerd u

posttransplantacniho relapsu

® LC-MS charakterizace ustavenych linii odvozenych od
chronické myeloidni leukémie rezistentnich k imatinibu a
dasatinibu - odhaleni moznych spolec¢nych ryst pfi vzniku
rezistence k |é¢bé

e vyuzitisolubilnich biomarker( pro diagnostiku a prognézu
GVHD u pacientt po transplantaci HSC

e screening of frequently mutated genes in hematological
diseases with the disorder of the maturing of myeloid blood
line in the course of hematopoiesis in CML patients who
reached the age of 18-30 at the time of diagnosis,

e research of rearrangement of cryptic aberrations of
chromosome 7 in hematological malignities,

e role of ABC transporters in chemoresistance and
prognosis of AML patients,

e new technologies for the research of non-coding RNAs in
myelodysplastic syndrome,

e identification of patients with BCR-ABL1 like ALL and
other subgroups of ALL patients with the help of molecular
genetic analyses,

e detection of mutations in the BCR-ABL1 kinase domain
with the help of sensitive technologies of new generation in
patients with CML and Ph+ ALL,

e research of heterogeneity of chronic myeloid leukemia,
causes and indicators of resistance to treatment with
tyrosine kinase inhibitors,

e quest of new therapeutic goals for overcoming refractory
/ relapsing Ph+ leukemias,

o development of APC for a rapid in vitro expansion of T
cells specific for neoplastic antigens,

e introduction of the preparation of in vitro expanded T
cells specific for the CCNA1 cyclin Al antigen, which is one of
the LAA antigens of AML blasts and stem cells,

e determination of immunological markers in post-
transplant relapse,

® LC-MS characterization of established lines derived from
chronic myeloid leukemia resistant to imatinib and dasatinib
— detection of possible common features in the formation of
resistance to treatment,

e use of soluble biomarkers for diagnostics and prognosis
of GVHD in patients after transplantation of HSCs,
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e molekularni stimulanty pro maturaci dendritickych
bunék

e bioinformatickd a strukturdlni analyza tandem repeat
v aC-konektoru fibrinogenu savcll s dlirazem na clovéka
(Homo sapiens)

e cytotoxicky ucinek NK bunék v 3D in vitro modelu akutni
myeloidni leukemie v mikroprostredi kostni dfené.

e analyza heterogenity in vitro expandovanych NK bunék.

e AML Compass

Nejdulezitéjsi dosazené vysledky

Zjistili jsme, Ze pokles hladiny CRBN mRNA je rychlejsi
prognosticky faktor nez vySe hladiny hemoglobinu pro
upozornéni na anemii a moznou nastavajici resistenci na
lenalidomid v pribéhu terapie. Zvlasté rychly pokles hladiny
CRBN mRNA a pretrvavani velmi nizké hladiny vyZaduje
pfidani EPO a pfipadné prednisonu nebo dexametazonu. V
rdmcistudie vzacnych prestaveb u MDS a AMLjsme vysetfili 62
noveé diagnostikovanych dospélych pacientd. U 3 nemocnych
jsme detekovali vzacné kryptické translokace. Pomoci RT-
PCR a pfimého sekvenovéni jsme identifikovali konkrétni
geny zahrnuté v translokacich a jejich fazni partnery. Na
zakladé téchto vysledkl byly navrzeny specifické primery a
sondy tak, aby umoznily monitorovat minimalni zbytkové
onemocnéni béhem intenzivni anti-leukemické lécby.

U 11 pacientt se podafilo charakterizovat vrozenou mutacive
fibrinogenu, z tohoto byly 3 nové objevené — 2 heterozygotni
mutace BB Ala68Cys a BB Tyr403Stop, 1 homozygotni Bf
Tyr355Cys.

Na zakladé proteomické analyzy imatinib senzitivnich a
imatinib rezistentnich bunék jsme vytipovali potencidlni
zasahové drahy (IGF-1 signalizaci a STAT signalizace). Pro tyto
drahy jsou dostupné inhibitory (Stattic, PPP, NT157), jejichz
ucinnost jsme testovali pomoci MTT eseji. Zkonstruovali jsme
znacené formy NPM nesouciho soucasné C-termindni mutaci
a mutaci v oligomeriza¢ni doméné. Sledovali jsme interakci
tumor supresoru p53 se znacenymi formami NPM in vitro
pomoci biochemickych metod (nativni PAGE, western blot,
imunoprecipitace) a také in vivo pomoci fluorescencnich
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e molecular stimulants for the maturation of dendritic
cells,

e bioinformatic and structural analysis of tandem repeats
in the aC-connector of fibrinogen in mammals with an
emphasis on the human being (Homo sapiens),

e cytotoxic effect of NK cells in a 3D in vitro model of acute
myeloid leukemia in the microenvironment of bone marrow,

e analysis of heterogeneity in vitro expanded NK cells,

e AML Compass.

The most important achievements

We found that the decrease of the level of CRBN mRNA is a
more rapid prognostic factor than the level of hemoglobin
for alerting to anemia and a possible forthcoming resistance
to lenalidomide in the course of therapy. An especially rapid
decrease of the level of CRBN mRNA and the persistence
of the low level requires the addition of EPO and possibly
of prednisone or dexamethasone. In the framework of the
study of rare rearrangements of MDS and AML we examined
62 newly diagnosed adult patients. We detected rare cryptic
translocations in 3 patients. With the help of RT-PCR and
direct sequencing we identified particular genes involved
in translocations and their fusion partners. On the basis of
these results, we proposed specific primers and probes in
order to facilitate the monitoring of minimal residual disease
in the course of intensive anti-leukemic treatment.

We succeeded in characterizing a congenital mutation
of fibrinogen in 11 patients, out of which 3 were newly
discovered: 2 heterozygous BB Ala68Cys and Bp Tyr403Stop
mutations, and 1 homozygous BB Tyr355Cys mutation.
Based on a proteomic analysis of imatinib sensitive and
imatinib resistant cells we guessed potential intervention
pathways (IGF-1 signaling and STAT signaling). Inhibitors
are available for these pathways (Stattic, PPP, NT157), the
efficiency of which we tested with the help of MTT assays.
We constructed tagged forms of NPM simultaneously
carrying the C-terminal mutation in the oligomerization
domain. We monitored the interaction of the p53 tumor
suppressor with tagged forms of NPM in vitro with the
help of biochemical methods (native PAGE, western blot,
immunoprecipitation), as well as in vivo with the help of



metod (konfokalni mikroskopie, FLIM-FRET). Zjistili jsme, Ze
prestoZe p53 interaguje s oblasti NPM blizkou C-konci, tato
interakce neni ovlivnéna C-terminalni mutaci NPM. Popsali
jsme specifické DNA hydroxy-/metylacni zmény u pacientd
s AML, ktefi méli specifické mutacni pozadi a vyhodnocovali
jsme rGizné metodické pristupy k validaci DNA metylacnich
zmén a navrhli jsme DNA metylacni panel, ktery umoZnuje
komplexni vySetfeni jak dfive popsanych aberantné
metylovanych genli ve spojitosti s progndzou, tak geni
asociovanych s patogenezi tohoto onemocnéni (HOX geny a
WT1).

Sledovali jsme aberace chromosomu 7, prestaveb 7q u
nemocnych s hematologickymi malignitami, analyzovali
tumor supresorovy gen EZH2 7q36.1., analyzovali prestavby
kratkych ramen 7p, porovnavali aberace na 7p a 7q, vybrani
pacienti s rozsahlymi zménami karyotypu byli vySetreni
pomoci array CGH/SNP. V roce 2020 doslo k rozsifeni o 25
nové diagnostikovanych nemocnych s diagnézou AML/
MDS, celkem je v souboru 76 pacientd. U 39 byla potvrzena
delece EZH2 tumor supresorového genu (oblast 7g36.1), u
18 nemocnych byla prokazéna delece IKZF1 genu (7p12.2),
u 16 pacientl byla prokazana strukturni prestavba kratkych
i dlouhych ramen 7p/7q. V roce 2020 jsme zakoncili studium
extraceluldrnich kratkych nekddujicich RNA (sncRNA). NGS
data ziskana v rdmci studie ukazuji, Ze cirkulujici sncRNA
maji u MDS specificky profil a Ze jejich hladina se méni
béhem progrese onemocnéni, coZ poukazuje na potencialni
klinickou uZite¢nost cirkulujicich sncRNA. Déle byla feSena
problematika rezistence k |écbé TKI, a to predevsSim k
imatinibu a dasatinibu u pacient s chronickou myeloidni
leukémii (CML). Pokracovali jsme predevSim ve studiu
Ulohy CK2 kinazy v rezistenci a moZnosti jejiho cileni u CML.
Prokazali jsme roli CK2 (casein kinase 2) v mechanismech
rezistence ndmi vytvorenych bunécénych linii rezistentnich k
imatinibu nebo dasatinibu. Dokoncili jsme mutacni analyzy
vSech zminénych modelli, pfestavby e13b2 a eld b2 byly
bez pfitomnosti mutaci. Analyza mutaci v kindzové doméné
BCR-ABL potvrdila pfitomnost mutace T315I u rezistentnich
sub-linii JURL-MK1 a MOLM-7, zatimco u linie K562 mutace v
kindzové doméné BCR-ABL pfitomny nebyly a mechanismus
rezistence k TKI je jiny. Vysledky naznacuji, ze CK2 by mohla

fluorescent methods (confocal microscopy, FLIM-FRET). We
found that despite the fact that p53 interacts with the NPM
area close to the C-end, this interaction is not influenced
by the C-terminal mutation of NPM. We described specific
DNA (hydroxy) methylation changes in patients with AML
who had specific mutation background, and we evaluated
different methodological approaches to the validation of
DNA methylation changes and proposed a DNA methylation
panel facilitating comprehensive examination of both
aberrantly methylated genes described earlier in relation to
prognosis and the genes associated with the pathogenesis of
this disease (HOX genes and WT1).

We monitored aberrations of chromosome 7, 7q
rearrangements in patients with hematological malignities,
analyzed the EZH2 7g36.1. tumor suppressor gene, examined
the rearrangements of the 7p short arms and compared
aberrations at 7p and 7q; selected patients with extensive
karyotype changes were examined with the help of the CGH/
SNP array. The year 2020 saw an increase of newly diagnosed
patients with AML/MDS diagnosis by 25; the group currently
totals 76 patients. The deletion of the EZH2 tumor suppressor
gene (7936.1 area) was confirmed in 39 patients, the deletion
of the IKZF1 gene (7p12.2) was proved in 18 patients, and a
structural rearrangement of both short (7p) and long (7q)
arms was proved in 16 patients. In 2020 we finished our
study of extracellular short non-coding RNAs (sncRNAs). NGS
data acquired within the study show that circulating sncRNAs
have a specific profile in MDS and that their level changes
during the disease progression, which points to a potential
clinical usefulness of circulating sncRNAs. Furthermore, we
addressed the problems of resistance to TKI treatment,
above all namely to imatinib and dasatinib in patients
with chronic myeloid leukemia (CML). In the first place, we
continued to study the role of the CK2 kinase in resistance
and the possibility of its targeting in CML. We demonstrated
the role of CK2 (casein kinase 2) in resistance mechanisms of
the cell lines produced by us that are resistant to imatinib or
dasatinib. We completed mutation analyses of all the above-
mentioned models; mutations were missing in the el3b2
and el4 b2 rearrangements. The analysis of mutations in
the BCR-ABL kinase domain confirmed the presence of the
T315I mutation in resistant JURL-MK1 and MOLM-7 sublines,
while mutations in the BCR-ABL kinase domain were not
present in the K562 and the mechanism of resistance to
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byt vhodnym cilem [é¢by TKI-neodpovidajicich pfipadd
nezavisle na typu TKI rezistence; inhibice CK2 indukuje
apoptdzu u vsech sledovanych BCR-ABL pozitivnich bunék
nezavisle na jejich mutacnim statusu nebo na pFitomnosti
tumor supresoru p53. Pro detailni monitorovani stavu
imunitniho systému pacientd po HSCT a pro sledovani
vlivu podévani DLI, jsme navrhli cytometricky panel, ktery
zahrnuje vSechny dllezZité znaky pro monitorovani T a NK
populaci v krvi a v kostni dieni pacient(.

Dlouhodobé vyzkumné plany

Budeme pokradovat ve vyzkumu v hematologii a
onkohematologii, predevsim v molekularni genetice,
interaktomice, = metabolomice, imunohematologii a
imunoterapii. N4$ vyzkum je Uzce spjat s klinickym a
transfuziologickym Usekem UHKT a primarné se i do
budoucna chceme zaméfovat na choroby, které jsou v
UHKT lé¢eny. Bude déle rozvijet oblast studia proteomiky
krevni koagulace, hemostdzy a trombdzy. Bude pokracovano
ve vyvoji novych mikro- a nano-optickych on-line metod
pro hematologickou diagnostiku umozniujicich mimo jiné
sledovdni déji v redlném case, stejné jako v rozvijeni
bioinformatickych ndstroji a molekuldrniho modelovani.

Zavér

Rok 2020 poznamenala epidemie viru SARS-CoV-2, néktefi
védecti a vyzkumni pracovnici ¢ast roku pracovali formou
homeoffice, coZ se nicméné nakonec negativné neodrazilo
na vysledcich nasi vyzkumné cinnosti. V roce 2020 bylo z
pfidélenych IFP financovdno celkem 33 dil¢ich vyzkumnych
projektld. Vystupem je 42 publikaci v impaktovanych
Casopisech, 20 publikaci v recenzovanych casopisech bez
IF, 1 monografie a 14 kapitol v monografiich. S ohledem na
epidemii Covid-19 se v roce 2020 uskutecnilo jen minimum
konferenci, nicméné nékteré vysledky nasi vyzkumné
¢innosti byly prezentovany na virtudlnich konferencich
(napf. 20. Praiské hematologické dny, 22nd Annual John
Goldman Conference on Chronic Myeloid Leukemia: Biology
and Therapy; European School of Hematology; 62nd ASH
Annual Meeting & Exposition nebo ISTH 2020). Nasim cilem
je pokracovat v rozvoji UHKT jako $pi¢kového védeckého a
vyzkumného pracovisté v hematologii a onkohematologii,
hemostaze a trombdze; v molekularni genetice, proteomice,
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TKI is different. Results suggest that CK2 could be a suitable
target of the treatment of TKA-inadequate response cases
irrespective of the type of TKI resistance; the CK2 inhibition
induces apoptosis in all monitored BCR-ABL positive cells
irrespective of their mutation status or the presence the
p53 tumor suppressor. For a detailed monitoring of the
condition of the immunity system of patients after HSCT and
for the monitoring of the influence of the administration
of DLI, we proposed a cytometric panel that comprises all
features relevant to monitoring of T and NK populations in
the patients’ blood and bone marrow.

Long-term research plans

We will continue our research in hematology and onco-
hematology, primarily in the fields of molecular genetics,
interactomics, metabolomics, immunohematology and
immunotherapy. Our research is closely connected with the
Clinical and Transfusiology Division of IHBT and further ahead
we want to continue to concentrate primarily on diseases
treated at IHBT. We will carry on developing the sphere of the
study of proteomics of blood coagulation, hemostasis and
thrombosis. We will continue to develop new online micro
and nano optical methods for hematological diagnostics
facilitating, among other things, real-time the monitoring of
actions, as well as the development of bioinformatic tools
and molecular modelling.

Conclusion

The year 2020 was affected by the epidemics of the SARS-
CoV-2 virus; some scientific and research workers spent a
part of the year working in the form of home office which,
nevertheless, in the end did not have a negative impact on
the results of our research activity. From the IFPs assigned
in 2020, a total of 33 partial research projects were
financed. The output consists of 42 publications in impacted
journals, 20 publications in reviewed journals without IF, 1
monograph and 14 chapters in monographs. In view of the
Covid-19 epidemics, only a minimum of conference took
place in 2020, but some results of our research activity
were presented at virtual conferences (e. g. 20th Prague
Hematology Days, 22nd Annual John Goldman Conference
on Chronic Myeloid Leukemia: Biology and Therapy;
European School of Hematology; 62nd ASH Annual Meeting
& Exposition or ISTH 2020). Our aim is to continue to develop
IHBT as a top scientific and research center in hematology



interaktomice, imunohematologii a imunoterapii.

Klinické studie

Protocol ACE-536-MDS-002: Oteviené, randomizované
klinické hodnoceni faze 3 pro srovnani ucinnosti a
bezpecnosti luspaterceptu (ACE-536) oproti epoetinu
alfa pfi Iécbé anémie zplsobené myelodysplastickym
syndromem (MDS) s velmi nizkym, nizkym nebo stfednim
rizikem IPSS-R u pacient( dosud nelécenych ESA, ktefi
potiebuji transfuzi ¢ervenych krvinek (prof. Cermak)

Protocol CA180399: Oteviend, randomizovana (2:1) studie
faze 2B klinického hodnoceni dasatinibu, ve srovnani s
imatinibem u pacientd s chronickou fazi chronické myeloidni
leukemie, ktefi nedosahli optimalni odpovédi na lé¢bu po 3
mésicich terapie 400mg imatinibu (dr. Klamova)

Protocol CINC424D2301: Randomizované, oteviené,
multicentrické klinické hodnocenifaze Il hodnotici ruxolitinib
v porovnani s nejlepsi dostupnou lécbou u pacientd se
steroid-refrakterni chronickou reakci Stépu proti hostiteli
po alogenni transplantaci kmenovych bunék (REACH 3) (dr.
Valkova)

Protocol CINC424C2301: Randomizované, oteviené,
multicentrické klinické hodnocenifaze Il hodnotici ruxolitinib
v porovnani s nejlepsi dostupnou lécbou u pacientd se
steroid-refrakterni akutni reakci Stépu proti hostiteli po
alogenni transplantaci kmenovych bunék (REACH 2) (dr.
Vydra)

Protocol AC220-A-U302: Dvojité zaslepend, placebem
kontrolovana studie faze 3 pfipravku Quizartinib (AC220)
poddvaného v kombinaci s indukéni a konsolidacni
chemoterapii a jako udrZovaci Ié¢ba u pacientd ve véku 18
az 75 let s nové diagnostikovanou akutni myeloidni leukemii
FLT3-ITD (+) (QUANTUM-First) (dr. Vydra)

Protocol ALXN1210-0622-301A: Randomizované, oteviené
klinické hodnoceni faze 3, kontrolované ucinnym pripravkem,
porovnavajici pripravek ALXN1210 a ekulizumab u dospélych

and onco-hematology, hemostasis and thrombosis, as
well as in molecular genetics, proteomics, interactomics,
immunohematology and immunotherapy.

Clinical Studies

Protocol ACE-536-MDS-002: A phase 3, open-label,
randomized study to compare the efficacy and safety of
luspatercept (ACE-536) versus epoetin alfa for treatment
of anemia due to IPSS-R very low, low or intermediate
risk myelodysplastic syndromes in ESA naive subjects who
requires red blood cell transfusion. (Prof. Cermak)

Protocol CA180399: An Open-Label, Randomized (2:1) Phase
2b Study of Dasatinib vs. Imatinib in patients with Chronic
Phase Chronic Myeloid Leukemia who have not achieved
an optimal response to 3 months of therapy with 400mg
Imatinib. (Dr. Klamova)

Protocol CINC424D2301: A phase Ill randomized open-label
multi-center study of ruxolitinib vs best available therapy in
patients with corticosteroid-refractory acute graft vs host
disease after allogenic stem cell transplantation (REACH 3).
(Dr. Valkova)

Protocol CINC424C2301: A phase Il randomized open-label
multi-center study of ruxolitinib vs best available therapy in
patients with corticosteroid-refractory acute graft vs host
disease after allogenic stem cell transplantation (REACH 2).
(Dr. Vydra)

Protocol AC220-A-U302: A Phase 3, Double-Blind, Placebo-
controlled Study of Quizartinib (AC220) Administered
in  Combination with Induction and Consolidation
Chemotherapy, and Administered as Maintenance Therapy
in Subjects 18 to 75 Years Old with Newly Diagnosed FLT3-ITD
(+) Acute Myeloid Leukemia (QUANTUM-First). (Dr. Vydra)

Protocol ALXN1210-0622-301A: A Phase 3, Randomized,
Open-Label, Active-Controlled Study of ALXN1210 Versus
Eculizumab in Complement Inhibitor-Naive Adult Patients
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pacientl s paroxysmalni noc¢ni hemoglobinurii (PNH), ktefi
dosud nebyli é¢eni inhibitory komplementu (prof. Cermak)

Protocol CC-486-AML-001: Randomizované, dvojité
zaslepené, placebem kontrolované klinické hodnoceni faze
3 hodnotici u¢innost a bezpecénost peroralniho Azacitidine
plus nejlepsi podpulrné péce ve srovnani s placebem plus
nejlepsi podplrnou péci jako udriovaci 1écby u pacientd s
akutni myelodni leukemii v GipIné remisi (prof. Cermak)

Protocol TUD-2DAUNO-058: Randomizovand studie
srovnavajici ucfinnost a bezpecnost rozdilnych davek
daunorubicinu a uc¢innost a bezpe€nost jedno- versus
dvoucyklll indukéni chemoterapie u dospélych pacient
s akutni myeloidni leukemii pod 65 let véku. — Studie
Universitatsklinikum Dresden a Technischen Universitat
Dresden (dr. Mertova)

Protocol INCB39110-301: Randomizovana, dvojité zaslepena,
placebem kontrolovana studie faze 3 hodnotici pfipravek
Itacitinib nebo placebo v kombinaci s kortikosteroidy pfilécbé
prvni linie akutni reakce $tépu proti hostiteli (GraftVersus-
Host Disease) (dr. Vitek)

Protocol AG348-C-008: Dlouhodobd globalni observacni
studie u pacientl s nedostatkem pyruvatkinazy (prof.
Cermak)

Protocol 20150139: Observacni studie zamérena na
bezpecnost a ucinnost blinatumomabu, jeho pouZiti a
|éCebné postupy (dr. Salek)

Protocol 20180138: Dlouhodobé nasledné sledovani
dospélych pacientd s relabovanou/refrakterni akutni
lymfoblastickou leukemii s negativitou filadelfského
chromosomu zafazenych do klinického hodnoceni00103311.
(dr. Sélek)

Protocol 04-30: Mezinarodni randomizovana kontrolovana
studie faze Il hodnotici Rigosertib oproti 1é¢bé zvolené
lékafem u pacientl s myelodysplastickym syndromem po
selhdni 1é¢by hypometylujicim pFipravkem (prof. Cermék)

Protocol TCB-202-001: Klinické hodnoceni bezpecnosti
a ucinnosti alogennich y& T-lymfocytd expandovanych
exvivo (Omnimmune®) u pacientd s relabovanou nebo
rezistentni akutni myeloidni leukemii (AML), ktefi nemohou
nebo nechtéji podstoupit vysokodavkovanou zachrannou
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with Paroxysmal Nocturnal Hemoglobinuria (PNH). (Prof.
Cermak)

Protocol CC-486-AML-001: Phase 3, Randomized, Double-
blind, Placebo controlled Study to compare efficacy and
safety Oral Azacitidine plus best supportive care versus as
Maintenance Therapy in subject with Acute myloid Leukemia
in complete remission. (Prof. Cermak)

Protocol TUD-2DAUNO-058: Randomized comparison
between two dose levels of daunorubicin and between
one versus two cycles of induction therapy for adult
patients with acute myeloid leukemia <65 years. — Study of
Universitatsklinikum Dresden and Technischen Universitat
Dresden (Dr. Mertova)

Protocol INCB39110-301: A Randomized, Double-Blind,
Placebo-Controlled Phase 3 Study of Itacitinib or Placebo in
Combination With Corticosteroids for the Treatment of First-
Line Acute Graft Versus-Host Disease. (Dr. Vitek)

Protocol AG348-C-008: A Study of AG-3V48 in Adult Patients
With Pyruvate Kinase Deficiency. (Prof. Cermak)

Protocol 20150139: An observational study of blinatumomab
safety and efectiveness, utilisation, and treatment practices.
(Dr. Sélek)

Protocol 20180138: Long-term follow-up of adult
Philadephia chromosome-negative acute lymphoblastic
leukemia relapsed refractory patients enrolled in study
00103311 (Dr. Salek)

Protocol 04-30: A Phase lll, International, Randomized,
Controlled Study of Rigosertib versus Physicians Choice of
Treatment in Patients with Myelodysplastic Syndrome after
Failure of a Hypomethylating Agent. (Prof. Cermak)

Protocol TCB-202-001: Safety and efficacy of ex-vivo
expanded allogeneic y&6 T-lymphocytes in patients
with active relapsed or refractory acute myeloid
leukemia (AML) who are not eligible for or do not
consent with high dose salvage chemotherapy and/or



chemoterapii a/nebo alogenni transplantaci krvetvornych
bunék. Oteviena studie faze | se zvysujici se davkou. (dr.
Vydra)

Protocol SHP620-302: Multicentrické randomizované dvojité
zaslepené a dvojité matouci aktivné kontrolované klinické
hodnoceni faze 3 k posouzeni Ucinnosti a bezpetnosti
maribaviru v porovnani s valganciklovirem v [é¢bé
cytomegalovirové (CMV) infekce u pfijemcl transplantatu

hematopoetickych kmenovych bunék (dr. Markova)

Protocol CMBG453B12301: Randomizované, dvojité
zaslepené, placebem  kontrolované,  multicentrické
klinické hodnoceni faze Il k posouzeni Ucinkl azacitidinu v
kombinaci s MBG453 nebo samostatné pfi [écbé pacientl
s myelodysplastickym syndromem (MDS) se stfednim,
vysokym a velmi vysokym rizikem podle kritérii IPSS-R nebo
s chronickou myelomonocytarni leukemii — 2 (CMML-2)
(prof. Cermak)

Protocol CMBG453B12201: Randomizované, dvojité
zaslepené, placebem kontrolované, multicentrické klinické
hodnoceni faze Il intravendézné podavaného pfipravku
MBG453 pridavaného k hypometylac¢nim latkam u dospélych
pacientd s myelodysplastickym syndromem (MDS) se
sttednim, vysokym a velmi vysokym rizikem podle kritérii
IPSS-R (prof. Cermak)

Protocol Ponderosa: Observacni studie k Ié¢bé ponatinibem
(Iclusig®) u pacientl s chronickou myeloidni leukemii (CML)
ve vsech fazich (dr. Klamova)

ProtocolP16/11:Studiefaze2sinotuzumabemozogamicinem
(INO) v kombinaci s chemoterapii v [é¢bé starSich pacient( s
Ph-negativni CD22+ akutni B-lymfoblastickou leukemii (dr.
Salek)

Protocol M19-708: Randomizované, oteviené, multicentrické
klinické hodnoceni faze 3 s 2 rameny hodnotici venetoclax
a azacitidin oproti nejlepsi podplirné péci v udrzovaci lé¢bé
u pacientl s akutni myeloidni leukemii pti prvni remisi po
konvencni chemoterapii (VIALE-M) (prof. Racil)

Protocol C-935788-057: Multicentrické, randomizované,
dvojité  zaslepené, placebem kontrolované klinické
hodnoceni faze Il s pripravkem fostamatinib disodium
pfi 1écbé autoimunitni hemolytické anémie s tepelnymi
protildtkami (prof. Cermak)

allogeneic Hemato-poietic Cell Transplantation (HCT).
A mono-centric, dose escalation open-label phase I/lla
study. (Dr. Vydra)

Protocol SHP620-302: A Phase 3, multicenter, randomized,
double-blind, double-dummy, active-controlled study to
assess the efficacy and safety of maribavir compared to
valganciclovir for the treatment of cytomegalovirus (CMV)
infection in hematopoietic stem cell transplant recipients.
(Dr. Markova)

Protocol CMBG453B12301: A randomized, double-blind,
placebo-controlled phase Il multi-center study of azacitidine
with or without MBG453 for the treatment of patients
with intermediate, high or very high risk myelodysplastic
syndrome (MDS) as per IPSS-R, or Chronic Myelomonocytic
Leukemia-2 (CMML-2). (Prof. Cermak)

Protocol CMBGA453B12201: A Study of MBG453 in
Combination With Hypomethylating Agents in Subjects With
IPSS-R Intermediate, High or Very High Risk Myelodysplastic
Syndrome (MDS). (STIMULUS-MDS1). (Prof. Cermak)

Protocol Ponderosa: Observational study on CML patients
in any phase treated with ponatinib (Iclusig®) at any dose.
(Dr. Klamova)

Protocol P16/11: A Phase 2 Study of Inotuzumab Ozogamicin
(INO) Combined to Chemotherapy in Older Patients With
Philadelphia Chromosome-negative CD22+ B-cell Precursor
Acute Lymphoblastic Leukemia. (Dr. Salek)

Protocol M19-708: Randomized, Open-label, 2-Arm,
Multicenter, Phase 3 Study of Venetoclax and Azacitidine
Versus Standard of Care as Maintenance Therapy for
Patients with Acute Myeloid Leukemia in First Remission
After Conventional Chemotherapy. (Prof. Racil)

Protocol (C-935788-057: A Phase 3, Multi-Center,
Randomized, Double-Blind, Placebo-Controlled, Study of
Fostamatinib Disodium in the Treatment of Warm Antibody
Autoimmune Hemolytic Anemia. (Prof. Cermak)
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Protocol BlinaCell: Jeden cyklus blinatumomabu
nasledovany vysokodavkovanou chemoterapii v indukéni
|é¢bé Ph-negativni akutni lymfoblastové leukemie dospélych
(dr. Sélek)
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