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Vazené kolegyné, vadZeni kolegové, pratelé,

v rukou drzite vyro¢ni zpravu za rok 2021. | tato doba, stejné
jako predchazejici rok, prinesla spoustu komplikaci spojenych
s pandemii nemoci covid-19. A stejné jako v minulém
obdobi byla navzdory obtizim, restrikcim a limitacim viem
potfebnym nemocnym poskytnuta ndleZitd hematologicka
terapie.

Také tento rok byl nabity aktivitami, z nichZ vyjimdm
naptiklad nésledujici:

- Po celé obdobi Uspésné probihala stavba pavilonu D a
rekonstrukce Casti pavilonu A.

- Byla provedena rekonstrukce vytahu v budové B.

- Byla dokoncena implementace nového klinického
informacniho systému.

- Podafilo se finalizovat administraci financovani vystavby
pavilonu D z REACT-EU i statniho rozpoctu.

- Uspésné probéhly reakreditace (napi reakreditace
Komplementu laboratofi u Ceského institutu pro akreditaci ¢i
Oddéleni HLA u mezindrodni odborné organizace European
Federation for Immunogenetics).

- Byla zahajena klinicka studie s geneticky modifikovanymi
burikami vlastni produkce (CD-19-CART lymfocyty).

Pocelyrokprobihalaterapieambulantnichihospitalizovanych
nemocnych na klinickém Useku, v transfuzni casti byly
pfipravovdny pfipravky na miru nasim nemocnym, byly
provadény terapeutické aferetické vykony, védci publikovali
v kvalitnich Casopisech zajimavé vysledky svych aktivit a
ziskali finan¢ni podporu na nové grantové projekty.

PrestoZe opatreni v souvislosti s pandemii covidu-19 stejné
jako stavebni aktivity prindseji vyssi financni naroky, skoncila
nase instituce v roce 2021 s pozitivnim hospodarskym
vysledkem.

Za tyto Uspésné vysledky dékuji vSem svym spolupracovnicim
a spolupracovnik({im.

Petr Cetkovsky
feditel UHKT

Dear colleagues and friends,

You hold in your hands the annual report for the year 2021.
This time, like the year before, brought many complications
related to the COVID-19 pandemic. And, as in the previous
period, appropriate hematological therapy was provided
to all needy patients despite difficulties, restrictions and
limitations.

And the year 2021 was also full of activities, among which |
would like to mention e.g.:

- the construction of Pavilion D and the reconstruction of
part of Pavilion A were successfully carried out throughout
the period;

- the lift in Building B was renovated;

- the implementation of the new clinical information system
was completed;

- the administration of financing the construction of Pavilion
D from the REACT-EU and the state budget was finalized;

- successful reaccreditations (e.g. reaccreditation of the Lab
Complex at the Czech Accreditation Institute or the HLA
Department at the international professional organization
European Federation for Immunogenetics);

- a clinical study of genetically modified cells of our own
production (CD-19-CART lymphocytes) was initiated).

Throughout the year, outpatients and inpatients were
treated at the Clinical Division, tailor-made products for our
patients were prepared at the Transfusion Department, as
well as therapeutic apheresis procedures were performed,
scientists published interesting results of their activities in
high-quality journals and received financial support for new
grant projects.

Although the measures related to the COVID-19 pandemic,
as well as the construction activities, imply higher financial
demands, our institution ended 2021 with a positive
economic result.

I extend my thanks for these successful results to all my
collaborators.

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.”



KLINICKY
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CLINICAL
DIVISION




LGzkové oddéleni

Transplantacni jednotka

Jednotka intenzivni hematologické péce
Ambulance

Centrum pro trombdézu 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

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
Laborator hemokultivaci

Laborator pro poruchy hemostazy
Laborator pritokové cytometrie
Laborator 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, oSetreni
v dennim stacionafi (dosud nejvice v historii Ustavu,
hospitalizaci, alogennich transplantaci krvetvorby, z
toho 30 od pfibuznych darcd (13 shodny pfibuzny, 17
haploidenticky darce) a 44 od nepfibuznych darct +
terapii geneticky modifikovanymi autolognimi T-lymfocyty.

nové diagnostikovanych pacientl s akutni myeloidni
leukémii, s akutni lymfoblastovou leukémii, S
chronickou myeloidni leukémii a s Ph negativnimi
myeloproliferativnimi chorobami. Nové diagnostikovano
také nemocnych s primarnim MDS, z toho 20 s ¢asnymi
formami choroby a 11 s pokrocilou formou choroby,
71 novych nemocnych s dg. heterozygotni formou beta
thalasemie a 19 s heterozygotni formou alfa thalasemie, 7
nemocnych s heterozygotni formou srpkovité anemie a 4
nemocni s paroxysmalni no¢ni hemoglobinurii.

Vice nez vySetfenych vzorkd krevniho obrazu,

vySetfenych natérd kostni dfené, provedeno 608
cytochemickych metod. vykon v laboratofi
pratokové cytometrie. vysetienych vzorkl z periferni
krve nebo kostni diené v laboratofi PCR diagnostiky leukémii.

vysSetfeni screeningovych koagulaci a

specidlnich vySetfeni v laboratofi pro poruchy hemostézy.
Vice nez noveé prijatych pacientl s poruchou hemostazy
do Centra trombdzy a hemostdzy.

Na Klinickém Useku provadime diagnostiku a lécbu
nemocnych s nddorovymi a nenadorovymi onemocnénimi
krvetvorby, nejcastéji s akutnimi a chronickymi leukémiemi,
myelodysplastickym  syndromem, myeloproliferativnimi
onemocnénimi a vrozenymi nebo ziskanymi poruchami
krevni srdzlivosti. Nové byla koncipovana také ambulance
klinické genetiky. Jednotka intenzivni hematologické péce
poskytuje léébu pacientdm v mimoradné tézkém celkovém
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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

outpatients examined in total, patients
examined at the Day Hospital (so far the largest number
in the history of the Institute), hospitalizations,
allogeneic hematopoietic stem cell transplantations, 30
of which from related donors (13 from identical blood-
related donors, 17 from haploidentical donors) and 44 from
unrelated donors + therapies with gene engineered
autologous T-lymphocytes.

newly diagnosed patients with acute myeloid leukemia,

with acute lymphoblastic leukemia, with chronic
myeloid leukemia and 48 with Ph-negative myeloproliferative
diseases Also patients were newly diagnosed as having
primary MDS, 20 of which as having early forms of the
disease and 11 patients as suffering from advanced forms of
the disease, 71 new patients with diagnosed heterozygous
form of beta thalassemia and 19 patients with heterozygous
form of alpha thalassemia, 7 patients with heterozygous form
of sickle cell anemia, as well as 4 patients with paroxysmal
nocturnal hemoglobinuria.

Over blood count samples examined, bone
marrow smears examined, 608 cytochemical methods
performed. flow cytometry laboratory procedures
carried out. peripheral blood or bone marrow
samples examined in the leukemia PCR laboratory,
coagulation screening examinations made and

special examinations performed at the Laboratory for
Disorder in Hemostasis. More than new admissions of
patients with hemostasis disorders to the Thrombosis and
Hemostasis Centre.

At the Clinical Division we diagnose and treat patients with
neoplastic and non-cancerous diseases of the hematopoietic
system, most commonly acute and chronic leukemias,
myelodysplastic syndrome, myeloproliferative diseases and



stavu, se zavainymi Zivot ohroZujicimi komplikacemi. V
rdmci transplantac¢niho programu indikujeme a provadime
alogenni transplantace krvetvornych bunék od pfibuznych a
neptibuznych darct. Pokracovalo se také v nové zavedené
technologii lé¢by nddorovych onemocnéni—terapii geneticky
modifikovanymi autolognimi T lymfocyty (CAR-T buriky). Na
vyvoj novych protokoll pro buné¢nou imunoterapii navazuje
také vyzkum zdkladnich vlastnosti bunék, které kontroluji
bunécnou expanzi, diferenciaci a aktivaci protinddorovych
funkci. Vyvijeny jsou také nové metody genové terapie
zaloZené na nevirovych technologiich.

| pres trvajici pandemii koronavirové choroby covid-19, ktera
v roce 2021 v Cesku vrcholila, pocty vy$etieni provedenych
v nasich laboratofich neklesl, naopak vyrazny narast byl
zaznamenan naptiklad v poctu vysetreni trombofilnich stava.
Stoupajici trend mél také pocet hospitalizaci i ambulantné
oSetrenych pacientd. V 1é¢bé pacientl ma zcela zasadni roli
tymovy pfistup, ktery je zajistén Uzkou spolupraci zkusenych
Iékar(, zdravotnich sester, oSetfovatelll a dalSich specialista,
kterymi jsou fyzioterapeut, nutri¢ni terapeutka a klinicky
farmaceut. Soucasti komplexné pojaté péfe o nemocné
je také prace multidisciplindrniho podplrného tymu.
Diky tomuto konceptu mulzZeme lécit pacienty s tézkymi

jejich komplexnim zajisténim).

Viechny diagnostické i lééebné postupy provadéné v UHKT
splfiuji nejpiisnéjéi svétové standardy. UHKT je dr¥itelem
prestizni mezindrodni  akreditace Joint Commission
International, transplantaéni program je akreditovan
dle Joint Accreditation Committee International Society
for Cellular Therapy Standards (JACKIE). Cilem téchto
akreditaci je podpora fizeni kvality Iékarské i laboratorni
praxe a dosaZeni a udrZeni dlouhodobé kvality poskytované
zdravotni péce v souladu s nejnovéjsimi védeckymi poznatky
a lé¢ebnymi postupy.

UHKT spolupracujeme také s Fadou vyznamnych
hematologickych pracoviét a organizaci v Cesku i v Evropé,
kterymi jsou napfiklad Ceska leukemicka skupina pro Zivot,
fungujici v ramci Ceské hematologické spole¢nosti J. E.

congenital or acquired bleeding disorders. A new outpatient
department for clinical genetics was also conceived. The
Hematology Intensive Care Unit provides treatment for
patients in extremely severe general condition, with serious
life-threatening complications. As part of the transplantation
program, we indicate and perform allogeneic hematopoietic
cell transplants from related and unrelated donors. We
also continued with a newly introduced technology for the
treatment of neoplastic diseases - therapy with genetically
modified autologous T lymphocytes (CAR-T cells). The
development of new protocols for cellular immunotherapy
has also been followed by research into the fundamental
properties of cells that control cell expansion, differentiation
and activation of anti-tumor functions. New gene therapy
methods based on non-viral technologies are also being
developed.

Despite the ongoing pandemic of the covid-19 coronavirus
disease, which peaked in the Czech Republic in 2021, the
number of examinations performed in our laboratories
did not decrease; on the contrary, a significant increase
was recorded, for example, in the number of examinations
of thrombophilic conditions. The number of hospital
admissions and outpatients also followed an upward trend.
In the treatment of patients, a team approach plays a crucial
role, which is ensured by a close cooperation of experienced
physicians, nurses, nursing staff and other specialists,
such as physiotherapists, nutritional therapists and clinical
pharmacists. The work of a multidisciplinary support team
is also part of the comprehensive care of patients. Thanks
to this concept, we can then treat patients with severe
hematological diagnoses in the widest possible spectrum of
comprehensive care.

All diagnostic and therapeutic procedures carried out at IHBT
meet the highest international standards. IHBT holds the
prestigious Joint Commission International accreditation,
and the transplantation program is accredited by the Joint
Accreditation Committee of the International Society for
Cellular Therapy Standards (JACKIE). The aim of these
accreditations is to promote quality management of medical
and laboratory practice and to achieve and maintain long-
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Purkyné. Je také Centrem excelence pro diagnostiku a [écbu
MDS v ramci MDS Foundation a ¢lenem EuorBlooNet pfi EU.
Mezinarodni spolupréce a ¢lenstvi v European LeukemiaNet
(ELN) zajistuje spoluucdast také v radé celoevropskych i
celosvétovych projektl jak 1é¢ebnych, tak vyzkumnych.

Klinicky uUsek se také vyznamnym zplsobem podili na
pregradudlni vyuce studentl v ramci Ustavu klinické a
experimentdlni hematologie 1. lékarské fakulty UK Praha.
V ramci postgradudlniho vzdélavani lékard a dalSich
vysokoskolakll poraddme predatestacni kurzy a dlouhodobé
odborné staze Iékarl a dalSich vysokoskoldka.

MUDr. Petr Soukup, MHA
Petr.Soukup@uhkt.cz, +420 221 977 298
MUDr. Jan Valka, Ph.D
JanValka@uhkt.cz, +420 221977 298

Na jednadvaceti IGzkach LGZkového oddéleni (LO) UHKT bylo
béhem roku 2021 hospitalizovano 340 nemocnych. Po cely
rok byla situace komplikovana kvali pretrvavajici pandemii
covidu-19 a s tim spojenym reZzimovym opatfenim, proto byl
pocet hospitalizaci mirné nizsi nez v minulych letech.

PocCetné nejzastoupenéjsi skupinu pacientd v péci LO
UHKT tvorili opét nemocni s akutni myeloidni (AML) a
lymfoblastovou (ALL) leukemii. Pocet diagnostikovanych
a intenzivné lécenych pacientd s AML dosdhl v roce
2021 poctu 39. Mira dosazeni kompletni hematologické
remise po podani jednoho, respektive dvou cykl indukéni
chemoterapie dosahovala témér . Vice nez vsech
AML diagnostikovanych v roce 2021 bylo indikovano k

14

term quality of the health care provided in accordance with
the latest scientific knowledge and therapeutic procedures.

IHBT also cooperates with a number of important
hematological centres and organizations in the Czech
Republic and Europe, such as the Czech Leukemia Group for
Life, which operates within the Czech Hematological Society
of J.LE. Purkyné. It is also a Centre of Excellence for the
diagnosis and treatment of MDS within the MDS Foundation
and a member of the EuroBloodNet network. International
collaboration and membership of the European LeukemiaNet
(ELN) also ensures participation in a number of European
and global therapeutic and research projects.

The Clinical Division is also significantly engaged in the
undergraduate teaching of students at the Institute of Clinical
and Experimental Hematology of the 1st Medical Faculty
of Charles University in Prague. As part of postgraduate
education of physicians and other university students, we
organize pre-certification courses and long-term internships
for physicians and other university students.

MUDr. Petr Soukup, MHA
Petr.Soukup@uhkt.cz, +420 221 977 298
MUDr. Jan Valka, Ph.D
JanValka@uhkt.cz, +420 221 977 298

In the course of 2021, 340 patients were hospitalized in 21
beds of the IHBT Inpatient Department. Throughout the
year, the situation was continued to be complicated by the
persistent COVID 19 pandemic and the associated regime
measures, therefore the number of hospital admissions was
slightly lower than in previous years.

The most numerous group of patients in the care of the
IHBT Inpatient Department again consisted of patients with
acute myeloid (AML) and lymphoblastic (ALL) leukemia.
The number of AML patients diagnosed and intensively
treated reached 39 in 2021. The rate of achieving complete
hematological remission after one or two cycles of induction
chemotherapy was almost . More than of all AML



provedeni transplantace kostni dfené.

Pocet ALL, diagnostikovanych a intenzivné |éfenych na
LO dosdhl v tomto roce poctu 9. Mira dosazeni kompletni
remise po induk¢nich cyklech opakované presahuje , k
transplantaci bunék krvetvorby byla vdaném roce indikovana
pfiblizné tfetina nemocnych s ALL diagnostikovanych v témze
roce.

Pocet intenzivné |éfenych nemocnych s  akutni
promyelocytarni (APL) leukemii v roce 2021 oproti minulému
roku mirné klesl, Ié¢bu podstoupilo 6 nemocnych.

Diagnostika a terapie akutnich leukemii na UHKT probiha
vV cO moZna nejvétsi mire podle poslednich mezinarodnich
protokoll véetné zatazeni modernich Iék( ke standardné
pouzivanym rezimtm. U AML se jedna hlavné o Gentuzumab
ozogamicin (Mylotarg) v kombinacisindukci 3 + 7 u pacient( s
nizkym rizikem dle ELN 2017 kritérii a o Midostaurin (Rydapt)
s rezimem 3 + 7 u nemocnych s FLT3/ITD(TKD) translokaci.
Cilem je individualizovat terapeuticky pfistup dle potieby
konkrétniho pacienta.

Trvd snaha zarazovat pacienty do klinickych studii a
hodnoceni firemnich, ale stale castéji i akademickych, coz
je patrné hlavné u ALL, kde se dafi v rlznych studiich lécit
priblizné 60 % nemocnych.

Na LO Ié¢ime rovnéZz nemocné s jinymi zavazinymi
hematologickymi  diagnézami a také komplikacemi
souvisejicimi s podanou cytostatickou lé¢bou, provedenou
transplantaci bunék krvetvorby nebo po |écbé CAR-T
lymfocyty. Pfevainé se jedna o myelodysplastické syndromy
vyzadujici intenzivni 1é¢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 a aplastické anémie. Nemalou
¢ast hospitalizovanych pacient(l tvofi nemocni s potfebou
terapie relapsu zdkladniho onemocnéni, a to jak maligniho,
tak nemaligniho.

V roce 2021 se na LO nadale velmi Uspésné rozviji podplrna

patients diagnosed in 2021 were indicated for bone marrow
transplantation.

The number of patients with ALL, diagnosed and intensively
treated at the Inpatient Department totalled 9. After
induction cycles, the complete remission rate repeatedly
exceeds ; approximately one third of ALL patients
diagnosed in a given year are indicated for hematopoietic
cell transplantation.

The number of intensively treated acute promyelocytic
leukemia (APL) patients in 2021 decreased slightly from the
previous year, with 6 patients receiving treatment.

Diagnostics and therapy of acute leukemias at IHBT is carried
out as much as possible according to the latest international
protocols, including the inclusion of modern drugs to the
standard regimens. In case of AML, this mainly includes
gentuzumab ozogamicin (mylotarg) in combination with
3+7 induction in patients with low risk according to ELN
2017 criteria and midostaurin (rydapt) with 3+7 regimen
in patients with FLT3/ITD(TKD) translocation. The aim is
to individualize the therapeutic approach according to the
needs of the specific patient.

There is an ongoing effort to include patients in clinical
studies and trials, both corporate and increasingly academic,
which is particularly evident in ALL, where approximately
60% of patients with this diagnosis have been successfully
treated in various studies.

The Inpatient Department also treats patients with other
serious hematological diagnoses and complications related
to cytostatic therapy, hematopoietic cell transplantation
or CAR-T lymphocyte therapy. Mostly these are
myelodysplastic syndromes requiring intensive treatment,
chronic myeloid leukemias in advanced stages of the
disease, other myeloproliferative diseases (polycythemia
vera, essential thrombocythemia, primary myelofibrosis),
chronic lymphoblastic leukemias, congenital and acquired
bleeding disorders, ITP, TTP, severe forms of hemolytic
anemias, aplastic anemias. A significant part of hospitalized
patients are patients with the need for therapy of relapse of
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a paliativni péce, ktera je vedena ¢leny multidisciplinarniho
specializovaného tymu UHKT ve spolupraci s kmenovymi
pracovniky lGZkového oddéleni.

Transplantacni jednotka

Vedouci: MUDr. Jan Vydra, Ph.D.

JanVydra@uhkt.cz, +420 774 687 724

Zastupkyné vedouciho: MUDr. Veronika Valkova, CSc.
Veronika.Valkova@uhkt.cz, +420 221 977 319

Od roku 1986, kdy byl v UHKT zahajen transplantaéni
program, provedeme na Transplantacni jednotce (TJ) a
Jednotce hematologické intenzivni péce (JIHEP) kazdoroc¢né
nejvice alogennich transplantaci krvetvorby v ramci Ceska —
celkem jiz 1 543. V roce 2021 jsme provedli celkem 74 téchto
transplantaci(oprotiroku 2020 jde o pokles o 8 transplantaci).
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the underlying disease, both malignant and non-malignant.

In 2021, supportive and palliative care continued to develop
very successfully in the Inpatient Department and was led,
by members of the IHBT multidisciplinary specialist team
in collaboration with the Inpatient Department core staff
members.

Transplant Unit

Head: MUDr. Jan Vydra, Ph.D.
JanVydra@uhkt.cz; +420 774 687 724
Deputy Head: MUDr. Veronika Valkova, CSc.
Veronika.Valkova@uhkt.cz, +420 221 977 319

Since 1986, when the Transplant Program was initiated at
IHBT, the Transplant Unit (Czech abbreviation TJ) and the
Hematology Intensive Care Unit (JIHEP) have performed the
largest number of allogeneic hematopoietic transplantations
in the Czech Republic each year - a total of 1,543. In 2021,
we performed a total of 74 such transplants (a decrease of 8
transplants compared to 2020).

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

TYPdafce Fig. 1 Number of allogeneic

hematopoietic stem cell transplants and
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; bottom centre:
Number/

Obrazek 3 Celkové preZiti pacientl 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 the chart: Years since
transplantation/
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Nejcastéjsi indikaci alogenni transplantace krvetvorby
byla akutni myeloidni leukemie, dale akutni lymfoblastova
leukemie, myelodysplastické syndromy a dalSi onemocnéni.

Sance na dlouhodobé preZiti a vylé¢eni pacientd po
transplantaci se postupné zlepsuje diky pokrokim v
podplrné lécbé, 1é¢bé potransplantacnich relapst a v 1é¢bé
reakce Stépu proti hostiteli. Rok 2021 byl poznamendn
pandemii covidu-19. V tomto roce byl covid-19 druhou
nejcastéjsi priinou uUmrti pacientl, ktefi v minulosti
podstoupili alogenni transplantaci krvetvorby po relapsu
plGvodniho onemocnéni.

MUDr. Jan Vydra, Ph.D.
Jan.Vydra@uhkt.cz, +420 774 687 724
MUDr. Veronika Valkova, CSc.
Veronika.Valkova@uhkt.cz, +420 221 977 319

Jednotka intenzivni péée UHKT se specializuje na poskytovani
komplexni intenzivni péce pacientim s hematologickymi
onemocnénimi. Spektrum pacientll hospitalizovanych na
JIP zahrnuje pacienty po transplantaci krvetvorby, pacienty
s komplikacemi chemoterapie = hematoonkologickych
onemocnéni, pacienty po l1é¢bé CAR-T lymfocyty a pacienty s
vaznymi poruchami koagulace.

Na JIP disponujeme osmi plné monitorovanymi lGzky, dvéma
pfistroji pro umélou plicni ventilaci a dvéma pfistroji pro
kontinualni hemodialyzu. V roce 2021 byla UPV provadéna
u 18 pacientl, Hi-flow oxygenoterapie u 12 pacientd a
kontinualni hemodiafiltrace u 12 pacientd.

Devatenact pacientl bylo Iéceno pomoci CAR-T lymfocytl
— geneticky modifikovanych autolognich lymfocytu
exprimujicich chimericky receptor proti antigenu CD19.
Jde o novy, revolucni zplsob imunoterapie nékterych typu
akutni lymfoblastové leukemie a nehodgkinskych lymfom.
Kromé komeréné vyrabénych CAR-T ptipravkd probiha na
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The most frequent indication for allogeneic hematopoietic
stem cell transplants was acute myeloid leukemia, followed
by acute Iymphoblastic leukemia, myelodysplastic
syndromes and other diseases.

The chances of long-term survival and cure for patients
after transplantation are gradually improving due
to advances in supportive care, treatment of post-
transplantation relapse and graft-versus-host reaction.
The year 2021 was marked by the COVID-19 pandemic. In
that year, COVID-19 was the second leading cause of death
in patients who had previously undergone allogeneic
hematopoietic transplantation after relapse of the original
disease.

MUDr. Jan Vydra, Ph.D.
JanVydra@uhkt.cz; +420 774 687 724
MUDr. Veronika Valkova, CSc.
Veronika.Valkova@uhkt.cz, +420 221 977 319

The IHBT Intensive Care Unit specializes in providing
complex intensive care for patients with hematological
diseases. The spectrum of patients admitted to the ICU
includes patients after hematopoietic transplantation,
patients with chemotherapy complications of hemato-
oncological diseases, patients after CAR-T lymphocyte
therapy and patients with severe coagulation disorders.

We have eight fully monitored beds in the ICU, two artificial
pulmonary ventilation machines and two continuous
hemodialysis machines. In 2021, UPV was performed in
18 patients, Hi-flow oxygen therapy in 12 patients and
continuous hemodiafiltration in 12 patients.

Nineteen patients were treated with CAR-T lymphocytes
- genetically modified autologous lymphocytes expressing
the chimeric antigen receptor CD19 - a revolutionary new
immunotherapy for certain types of acute lymphoblastic
leukemia and non-Hodgkin‘s lymphomas. In addition to
commercially produced CAR-T products, the Institute is



UHKT vyvoj vlastniho CAR-T pfipravku, ktery byl v roce 2021
aplikovan prvni pacientce v rdmci klinického hodnoceni faze I.

MUDr. Jacqueline Soukupovd Maaloufova
Jacqueline.Maaloufova@uhkt.cz, +420 221 977 316
MUDr. Marie Lauermannova
Marie.Lauermannova@uhkt.cz, +420 221 977 471

je pro vétSinu pacientd mistem prvniho

kontaktu. Sledujeme a lé¢ime zde vSak i nemocné, kteti jiz
proli 1Gzkovymi ¢astmi UHKT. Mnoho pacienttl [é¢ime také
v ambulantnim reZimu. Pracujeme celkem v 11 ordinacich.
Pocet oSetfeni byl i v obdobi pandemie covid-19 stale vysoky
). Provadime superkonzilidrni vySetfeni pacientll z

jinych pracovist, mame rovnéz specializované ambulance.
Vv podavame predevsim krevni pfipravky,
krevni derivaty, chemoterapiii biologickou |é¢bu. Vroce 2021
jsme poskytli oSetfeni, coZ je opét vice nez v lonském
roce, a podali terapeutickych jednotek erytrocytovych
koncentratd, terapeutickych jednotek destickovych
pripravka a jednotek Cerstvé zmrazené plazmy. V dobé
pandemie covid-19 mame jasnou strategii vstupu do naseho
zafizeni. Osetfujeme pacienty s lehkym pribéhem infekce
vyzadujici specidlni hematologickou péci, a to dle domluvy v
uzavieném boxu pfi dodrzovani viech hygienickych predpisu.

Ambulantné jsme v roce 2021 provedli sternalnich
punkci a trepanobiopsii. Diagnosticky se vénujeme
celému spektru hematologickych diagndz, zvlasté se
zamérfujeme na diagnostiku a 1éCbu akutnich leukemii a
dalSich onemocnéni myeloidni fady s vyhledem provedeni
alogenni transplantace kostni difené. Mame specializované
ambulance, napfiklad ambulanci pro péci o dospélé pacienty
s vrozenymi deficity koagulacnich faktori, ambulanci,
kde jsou dispenzarizovani a léceni pacienti se vzacnymi
onemocnénimi Cervené krevni fady, ambulanci pecujici
o pacienty transplantované, ambulanci se zamérenim na
akutni myeloidni leukémii a chronickou myeloidni leukemii
(CML), ktera v soucasné dobé pecuje o 442 nemocnych.

developing its own CAR-T product, which was administered
to the first patient in a phase | clinical trial in 2021.

MUDr. Jacqueline Soukupovd Maaloufova
Jacqueline.Maaloufova@uhkt.cz, +420 221 977 316
MUDr. Marie Lauermannova
Marie.Lauermannova@uhkt.cz, ++420 221 977 471

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 ( ); we perform superconsultation
examination of patients from other establishment, and we
also have specialized outpatient centres. In the

we primarily administer blood products, blood derivatives,
chemotherapy and biological treatment. In 2021 our Daily
Hospital performed treatments, which is more than
the year before, and we administered therapeutic
units of erythrocyte concentrates, therapeutic units of
platelet products and 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 by appointment in a
closed box while observing all sanitary regulations.

In 2021 we performed sternal punctions and

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
centres, e.g. the centre for the care of adult patients with
congenital coagulation factor deficiencies, a centre where
patients with rare red blood cell diseases are dispensed and
treated, a centre caring for transplant patients, a centre
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V roce 2021 je jiz pevné etablovana péce o pacienty
nevylécitelné nemocné. Pacientlim je nabizena pomoc
paliativniho tymu.

Nemocnym s myelodysplastickym syndromem (MDS)
podavame lenalidomid, azacytidin, erytropoetin a
chemoterapie nebo jsou zafazeni do transplantaéniho
programu. Data tykajici se |é¢by MDS zaddvame do registru
Czech MDS Group a do evropského MDS registru. V ramci
studijnich  protokold muZeme pacientm nabidnout
IéCbu novymi léky (biologickd terapie, nové inhibitory
tyrozinkinazy).

MUDr. Viera Pohlreichova
Viera.Pohlreichova@uhkt.cz, +420 221 977 427
MUDr. Jan Louzil
Jan.Louzil@uhkt.cz, +420 420 221 977 426

Centrum pro trombdzu a hemostazu (CTH) je jednim ze ti
center komplexni péce pro dospélé pacienty s vrozenymi
deficity koagulacnich faktor(i v Cesku. Jednd se zejména
o pacienty s hemofilii A a B, kterych UHKT dispenzarizuje
pres 200. V UHKT je aktualné lé¢eno 7 pacientl s hemofilii
a inhibitorem faktoru. Dispenzarizovany jsou také
prenasecky hemofilie s fyziologickou i snizenou hladinou
FVII/FIX, nemocni s von Willebrandovou chorobou a s
dalsimi vzacnymi deficity koagulacnich faktord. Celkovy
pocet pacientll s uvedenymi diagnézami v soucasné dobé
presahuje 700 pacient(.

Roky 2020 a 2021 byly specifické vzhledem k pandemii
SARS-Cov-2, kdy jsme nasim pacientim nabizeli pravidelné
telefonické konzultace stavu véetné moZnosti dovozu
substitucni terapie v dobé prisnych epidemiologickych
opatreni.

U vyse uvedenych diagndz zajistujeme profylaxi a l1é¢bu v
prevainé vétsiné rekombinantnimi koncentraty faktord.
Celkové je na dlouhodobé profylaktické Iécbé pres 90 %
tézkych a Cast stfedné tézkych pacientld s hemofilii A/B,
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focusing on acute myeloid leukemia and chronic myeloid
leukaemia (CML), which currently cares for 442 patients.

By 2021, care for terminally ill patients is firmly established.
Patients are offered the support of a palliative care team.

Patients with myelodysplastic syndrome (MDS) receive
lenalidomide, azacytidine, erythropoietin, chemotherapy
or are enrolled in a transplantation program. Data related
to MDS treatment are entered into the Czech MDS Group
registry and the European MDS registry. As part of study
protocols, we can offer patients treatment with new drugs
(biological therapy, new tyrosine kinase inhibitors).

MUDr. Viera Pohlreichova
Viera.Pohlreichova@uhkt.cz, +420 221 977 427
MUDr. Jan Louzil
Jan.Louzil@uhkt.cz, +420 420 221 977 426

Centre for Thrombosis and Hemostasis (CTH) is one of
three comprehensive care centres for adult patients with
congenital coagulation factor deficiencies in the Czech
Republic. They are chiefly patients with hemophilia A and
hemophilia B. over 200 of whom are dispensed by IHBT.
Currently, 7 patients with hemophilia and factor inhibitor are
being treated at IHBT. Hemophilia carriers with physiological
and reduced FVIII/FIX levels, patients with von Willebrand’s
disease and other rare coagulation factor deficiencies are
also dispensed. The total number of patients with these
diagnoses currently exceeds 700.

The years 2020 and 2021 were specific due to the SARS-Cov-2
pandemic, when we offered our patients regular telephone
status consultations, including the possibility of importing
replacement therapy at a time of strict epidemiological
measures.

For the above mentioned diagnoses, we provide prophylaxis
and treatment in the majority of cases with recombinant
factor concentrates. Overall, over 90% of severe and
some moderate hemophilia A/B patients are on long-term



ostatni na terapii on demand. Nékolik pacientl je 1é¢eno i
nefaktorovou lé¢bou u hemofilie A.

Centrum zajistuje vstupni rehabilitacni vysetfeni, na které v
pfipadé pacientova zajmu navazuje dlouhodobd rehabilitace
pohybového aparatu pacient( s tézkymi formami hemofilie.
Pacienti maji v rdmci UHKT moznost konzultace klinického
psychologa. Poskytujeme téz hematologické zajisténi vSech
typl ortopedickych, stomatologickych, gynekologickych a
chirurgickych vcetné kardioinvazivnich vykonl pro pacienty
z celého Ceska (graf).

U prenasecek hemofilie A/B zajistujeme ve spolupraci s
koagulaéni laboratofi UHKT prenatdlni diagnostiku krvacivé
poruchy u plodu. U vSech téhotnych provadime komplexni
sledovani pacientek v gravidité a peripartaini péci.

CTH je také vyznamnym centrem pro diagnostiku a
|[éCbu zavainych ziskanych poruch hemostdzy, predevsim
ziskanych inhibitor( koagulacnich faktort (pres 50 pacientd)
¢i trombotické trombocytopenické purpury (aktudlné v
dispenzarizaci 48 pacientu).

Vénujeme se i diagnostice a péci o pacienty s vrozenymi a
ziskanymi trombofilnimi stavy s preferenci zavaznych typa
(deficit AT Ill, PS, PC, dysfibrinogenémie, antifosfolipidovy
syndrom a lupus antikoagulans, homozygotni formy mutaci
FV Leiden a protrombin G20210A).

Operaéni vykony u pacientd s koagulopatii v roce
2021
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prophylactic therapy, the rest on on-demand therapy.
Several patients are also treated with non-factor therapy for
hemophilia A.

The centre provides initial rehabilitation examinations,
which, if the patient is interested, are followed by long-term
rehabilitation of the musculoskeletal system of patients with
severe forms of hemophilia. Patients have the opportunity
to consult a clinical psychologist within IHBT. We also provide
hematological support for all types of orthopaedic, dental,
gynaecological and surgical procedures, including cardio-
invasive procedures for patients from all over the Czech
Republic (See the chart).

In hemophilia A/B carriers, we provide prenatal diagnosis of
bleeding disorders in the foetus in cooperation with the IHBT
Coagulation Laboratory. In all pregnant women, we perform
comprehensive monitoring of patients in pregnancy and
peripartum care.

The CTH also is an important site for diagnostics and
treatment of serious acquired disorders in hemostasis,
chiefly acquired inhibitors of coagulation factors (over 50
patients) or thrombotic thrombocytopenic purpura (48
patients are currently followed up on a long-term basis).

We are also engaged in the diagnostics and care of patients
with congenital and acquired thrombophilic conditions
with a preference for severe types (AT Ill, PS, PC deficiency,
dysfibrinogenemia, antiphospholipid syndrome and
lupus anticoagulans, homozygous forms of FV Leiden and
prothrombin G20210A mutations).

Surgical procedures in patients with coagulopathy
in 2021

Orthopaedic/traumatol.  Stomatological
Other surgical Gynaecological

yA



prof. MUDT. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 257
MUDr. Jan Vélka
JanValka@uhkt.cz, +420 221 977 365

Centrum pro vzacné choroby krvetvorby 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 rady, s
myelodysplastickym syndromem (MDS) a paroxysmalni no¢ni
hemoglobinurii (PNH). Sou¢asné je UHKT Centrem excelence
pro diagnostiku a lé¢bu MDS v ramci MDS Foundation a
¢lenem EuorBlooNet pfi EU. Data tykajici se vzacnych chorob
krvetvorby jsou zaddvana do ndarodnich a mezindrodnich
registrd. V roce 2021 bylo v UHKT diagnostikovano 31 novych
nemocnych s primarnim MDS, z toho 20 s ¢asnymi formami
choroby a 11 s pokrocilou formou choroby s nadbytkem
blastl, kromé toho byli dle pGvodni FAB klasifikace dg. 4
nemocni s chronickou myelomonocytarni leukémii (CMML)
a 7 nemocnych s dg. RAEB-T, dnes razenou mezi akutni
myeloidni leukémie (AML). Nemocni s ¢asnymi formami
MDS byli vétsinou léceni konzervativné, u 2 nemocnych
byl podan luspatercept (Reblozyl), nemocni s pokrocilou
formou MDS byli 1é¢eni poddnim hypometylacnich latek
(Vidaza v monoterapii ¢i v kombinaci v ramci studii), 5
nemocnych bylo transplantovano. V UHKT je aktudlné
sledovano 47 nemocnych s dg. paroxysmalni nocni
hemoglobinurie (PNH), v roce 2021 byli diagnostikovani 4
novi nemocni s PNH, 13 nemocnych se zdvaznym pribéhem
choroby je Ié¢eno dlouhodobym podavanim eculizumabu, 3
nemocni jsou léceni ravulizumabem, 2 nemocni jsou léceni
ve studii poddvanim alternativnich inhibitort komplementu,
1 nemocny s hypoplastickou formou PNH byl v roce 2021
transplantovan.

V soucasné dobé participuje Centrum pro vzacné choroby
krvetvorby na trech studiich 1éCby PNH peroralnimi di
s. ¢. inhibitory komplementu na tfech studiich lécby
novymi latkami u MDS a na jedné studii IéCby autoimunni
hemolytické anémie fosfamatinibem. Diagnostika vzacnych
vrozenych onemocnéni krvetvorby je uvedena v kapitole
Laboratof diagnostiky anemii.

22

prof. MUDT. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 257
MUDr. Jan Valka
JanValka@uhkt.cz, +420 221 977 365

The Centre for Rare Hematopoietic Diseases was announced
in the Bulletin of the Ministry of Health in 2014 and
reaccredited in 2019, and is engaged in comprehensive care
of patients with rare congenital and acquired red blood cell
disorders, myelodysplastic syndrome (MDS) and paroxysmal
nocturnal hemoglobinuria (PNH). At the same time, IHBT is
a Centre of Excellence for diagnostics and Treatment of MDS
in the framework of the MDS Foundation and a member
of the ERN EuroBloodNet Collaborative Platform. Data on
rare hematopoietic diseases are entered into national and
international registries. In 2021, 31 new patients with primary
MDS were diagnosed at IHBT, of which 20 with early forms
of the disease and 11 with advanced forms of the disease
with excess blasts, in addition to 4 patients with chronic
myelomonocytic leukemia (CMML) according to the original
FAB classification and 7 patients with dg. RAEB-T, nowadays
classified as acute myeloid leukemia (AML). Patients with
early forms of MDS were mostly treated conservatively, 2
patients were treated with luspatercept (Reblozyl), patients
with advanced MDS were treated with hypomethylating
agents (Vidaza in monotherapy or in combination within
studies), 5 patients were transplanted. Currently, 47 patients
with paroxysmal nocturnal haemoglobinuria (PNH) are being
monitored at IHBT, 4 new patients with PNH were diagnosed
in 2021, 13 patients with severe disease are being treated
with long-term administration of eculizumab, 3 patients are
being treated with ravulizumab, 2 patients are being treated
in a study of alternative complement inhibitors, and 1 patient
with hypoplastic PNH was transplanted in 2021.

At present, the Centre for Rare Blood Disorders takes part
in 3 trials of treatment of PNH with oral or s.c. complement
inhibitors, 3 trials of treatment with novel agents in MDS, and
1 trial of treatment of autoimmune hemolytic anemia with
fosfamatinib. The diagnosis of rare congenital hematopoietic
diseases is presented in the chapter Laboratory of Anemia
Diagnostics.



prof. MUDr. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 257
MUDr. Dana Mikulenkova
Dana.Mikulenkova@uhkt.cz, +420 221 977 283

Laborator diagnostiky anémii se vénuje diagnostice vrozenych
anémii a nékterych ziskanych poruch cervené krevni fady. V
roce 2021 bylo diagnostikovdano 71 novych nemocnych s dg.
heterozygotniformou beta thalasemie (ztoho u 57 nemocnych
byla dg. ovéfena molekuldrné genetickym vySetfenim) a
19 nemocnych s heterozygotni formou alfa thalasemie
(u vSech ovéreno molekularné geneticky), 2 nemocni s
deficitem glukoso-6-fosfat dehydrogenazy, 7 nemocnych s
heterozygotni formou srpkovité anémie. U 2 nemocnych byla
nalezena dédi¢na xerocytéza. Pomoci kapildrni elektroforézy
bylo vysloveno podezieni na dals$i formy vzacnych
hemoglobinopatii u 24 nemocnych a choroba byla potvrzena
molekuldrné genetickou analyzou (3x HbC, 3x HbD, 11x HbE,
1x kombinace B thalasemie + HbE, 1x kombinace Hb Lepore
+ Hb Boston Washington, 4x Hb Saskatoon, 1x Hb Hoshida).
Celkové mnozstvi vysetfeni vzacnych onemocnéni krvetvorby
v roce 2021 Cinilo 1965 vysetreni.

Pfi laboratoti je aktualné budovan registr vzacnych anémii
ve spolupraci s FN Motol a FN Olomouc, v soucasné dobé
je v UHKT a FN Motol sledovano 198 nemocnych s témito
chorobami.

MUDr. Petr Lesny, Ph.D.
Petr.Lesny@uhkt.cz, +420 221 977 327
Mgr. Ludovit Bielik
Ludovit.Bielik@uhkt.cz, +420 221 977 629

Oddéleni imunoterapie je od roku 2017 schvalenym
vyrobnim mistem pro IéCivé pripravky moderni terapie.
V pribéhu roku 2021 byl Uspésné zavrSen proces
schvalovani prvniho klinického hodnoceni |éc¢ivého
pripravku genové terapie vytvoreného v UHKT: ,Klinické
hodnoceni bezpecnosti a ucinnosti autolognich CART19

prof. MUDr. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 257
MUDr. Dana Mikulenkova
Dana.Mikulenkova@uhkt.cz, +420 221 977 283

The Laboratory of Anemia Diagnostics provides diagnoses
of congenital anemias and some acquired red blood
cell disorders. In 2021, 71 new patients were diagnosed
with heterozygous beta thalassemia (57 of whom were
verified by molecular genetic testing) and 19 patients with
heterozygous alpha thalassemia (all verified by molecular
genetic testing), 2 patients with glucose-6-phosphate
dehydrogenase deficiency, and 7 patients with heterozygous
sickle cell anemia. Hereditary xerocytosis was found in 2
patients. By capillary electrophoresis, other forms of rare
hemoglobinopathies were suspected in 24 patients and the
disease was confirmed by molecular genetic analysis (3 x
HbC,3 x HbD, 11 x HbE, 1 x combination of B thalassemia +
HbE, 1 x combination of Hb Lepore + Hb Boston Washington,
4 x Hb Saskatoon, 1 x Hb Hoshida). The total number of rare
hematopoietic disease screenings in 2021 was 1,965.

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 198 patients with these diagnoses are
monitored at IHBT and the FN Motol.

MUDr. Petr Lesny, Ph.D.
Petr.Lesny@uhkt.cz, +420 221 977 327
Mgr. Ludovit Bielik
Ludovit.Bielik@uhkt.cz, +420 221 977 629

Since2017,the DepartmentofImmunotherapyisanapproved
manufacturing site for advanced therapy medicines. During
2021, the approval process for the first clinical trial of a gene
therapy drug developed at IHBT was successfully completed:
“Clinical trial of the safety and efficacy of autologous
CART19 lymphocytes in patients with relapsed or refractory
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lymfocytl u pacientl s relabovanou nebo refrakterni akutni
B-lymfoblastovou leukemii (B-ALL) nebo s relabovanym ¢i
refrakternim B-bunéénym non-Hodgkinskym lymfomem
(BNHL). Oteviena studie faze | se zvysujici se davkou.”
Po schvdleni této studie prevzalo Oddéleni imunoterapie
povinnosti zadavatele klinického hodnoceni, iniciovalo
studii a Uspésné podalo vyrobeny lécivy pfipravek prvnimu
subjektu klinického hodnoceni. Postup podavani léc¢ivych
pfipravk(l moderni terapie transplantovanym pacientdm byl
harmonizovan s akreditovanymi standardy JACIE. Probihala
validace vyroby nového lécivého pfipravku moderni terapie
zaloZzeného na kryoprezervovanych in vitro expandovanych
haploidentickych NK (natural killer) burikdch a opakované
konzultace s regulaénim organem k lé¢ivému pfipravku
genové terapie zaloZeného na burikach s chimerickymi
antigennimi receptory pro CD123 pro Iécbu AML.

V roce 2021 pokracoval vyzkum a vyvoj pavodnich
imunoterapeutickych |é¢ivych pfipravkl pod vedenim
Imunoterapeutické skupiny, kterd je slozena z védcl
pracujicich v zdkladnim a aplikovaném vyzkumu, odbornikd
na translaéni vyzkum a klinickych lékard. Imunoterapeuticka
skupina, ktera byla zaloZena v roce 2015, se i v roce 2021
pravidelné setkdvala a koordinovala navrh novych Iécivych
pripravk moderni a genové terapie od faze aplikovaného
vyzkumu az do podani klinickych hodnoceni.

Oddéleni imunoterapie v roce 2021 Uspésné absolvovalo
pravidelnou inspekci Statniho Ustavu pro kontrolu léciv
(SUKL).

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

Hlavnim zamérenim oddéleni je vyvoj novych |écebnych
pfipravk(i zaloZenych na geneticky modifikovanych
T-lymfocytech, jako jsou lymfocyty upravené pomoci
chimerickych antigennich receptor( (CAR-T) a transgennich
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B-lymphoblastic acute leukemia (B-ALL) or relapsed or
refractory B-cell non-Hodgkin’s lymphoma (BNHL). An
open-label Phase | trial with increasing dose.” Following the
approval of this trial, the Department of Immunotherapy
assumed the responsibilities of the sponsor of the clinical
trial, initiated the study and successfully administered the
manufactured drug product to the first clinical trial subject.
The procedure for administering advanced therapy drugs to
transplant patients was harmonized with JACIE accredited
standards. Validation of the production of a new advanced
therapy medicinal product based on cryopreserved in
vitro expanded haploidentical NK (natural killer) cells and
repeated consultations with the regulatory authority on a
gene therapy medicinal product based on cells with chimeric
antigen receptors for CD123 for the treatment of AML.

Research and development of original immunotherapy
drugs continued in 2021 under the leadership of the
Immunotherapy Group, which is composed of scientists
working in basic and applied research, translational research
experts and clinicians. The Immunotherapy Group, which
was established in 2015, continued to meet regularly in 2021
to coordinate the design of new advanced and gene therapy
medicines from the applied research phase through to the
submission of clinical trials.

The Department of Immunotherapy successfully passed the
regular inspection carried out by the State Institute for Drug
Control (SUKL) in 2021.

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

The main focus of the department is the development of
novel therapeutic products based on genetically modified
T-lymphocytes, such as chimeric antigen receptor-edited
lymphocytes (CAR-T) and transgenic T-cell receptors (TCR-T).



T-bunécnych receptord (TCR-T). Dale se vénujeme vyvoji
novych metod genové terapie zaloZzené na nevirovych
technologiich vyuZivajicich transpozon piggyBac. Oddéleni
se také pfimo podili na vyrobé autolognich CD19 specifickych
CAR-T lymfocytli, které jsou v soucasnosti testovany v
klinické studii u pacientld s B-bunécnymi malignitami, a
provadi imunomonitoring pomoci pritokové cytometrie u
pacientd [é¢enych komerénimi CAR-T pfipravky.

Lécba pomoci geneticky modifikovanych autolognich
T-lymfocytl patfi mezi nejmodernéjsi zpUsoby Iécby
zdvaznych nadorovych onemocnéni. Vyvoj téchto typu
[éCivych pripravkG je obecné jednim z hlavnich smérd
hematologického vyzkumu ve svété. Ackoliv se jedna
o velmi sloZité a nakladné |é¢ebné postupy, nejnovéjsi
vysledky klinickych studii ukazuji, Zze témito postupy lze
vylécit i refrakterni rakovinna onemocnéni véetné leukémii
a lymfom(. Pro 1écbu akutni myeloidni leukemie vyvijime
dva typy pripravk(: prvni jsou CAR-T lymfocyty specifické na
povrchovy antigen CD123 (CD1213 CAR-T), druhy pfipravek
jsou TCR-T lymfocyty specifické na nadorovy antigen WT1
(WT1TCR-T). Oba tyto pripravky maji své vyhody a nevyhody:
CD123 CAR-T lIze pouzit univerzalné pro kazdého pacienta,
ale soucasné maji riziko zdvainého poskozeni krvetvorby
v dlsledku cytotoxicity i vici zdravym hematopoetickym
buikdm. Oproti tomu WT1 TCR-T maji minimalni riziko
poskozeni zdravé krvetvorby, ale jsou pravdépodobné
méné ucinnéjsi a lze je pouZit pouze u pacientd, ktefi maji
jeden specificky typ HLA — alelu A2. V soucasnosti probihaji
komplexni ¢innosti véetné konzultaci na SUKL, jejich? cilem
je dosahnout schvédleni GMP vyroby obou typu pfipravka.

Postupy genového inZenyrstvi jsou obecné v naprosté vétsineé
zaloZeny na pouziti rekombinantnich vird, jako jsou lentiviry
a retroviry. Tyto virové technologie jsou extrémné narocné
jak financné, tak Casové a pristrojové. Pro jejich pouZiti pro
vyrobu lécivych pfipravkd je nezbytny vysoce zabezpeceny
BSL2 typ vyrobni facility, souc¢asné nelze tyto virové vektory

We are also developing novel gene therapy methods based
on non-viral technologies using the piggyBac transposon.
The department is also directly involved in the production
of autologous CD19-specific CAR-T lymphocytes, which
are currently being tested in a clinical trial in patients with
B-cell malignancies, and performs immunomonitoring by
flow cytometry in patients treated with commercial CAR-T
products.

Treatment with genetically modified autologous T
lymphocytes is one of the most advanced treatments for
serious neoplastic diseases. The development of these types
of drugsis generally one of the main directions of hematology
research in the world. Although these are very complex and
expensive treatments, recent clinical studies have shown
that they can cure refractory cancers including leukemias
and lymphomas For the treatment of acute myeloid
leukemia, we are developing two types of products: the first
is CAR-T lymphocytes specific to the CD123 surface antigen
(CD1213 CAR-T), the second is TCR-T lymphocytes specific to
the WT1 tumor antigen (WT1 TCR-T). Both of these products
have their advantages and disadvantages: CD123 CAR-T can
be used universally for every patient, but at the same time
they have the risk of severe hematopoietic damage due to
cytotoxicity even against healthy hematopoietic cells. In
contrast, WT1 TCR-Ts have a minimal risk of harming healthy
hematopoiesis, but are probably less effective and can only
be used in patients who have one specific HLA type - the A2
allele. Comprehensive activities, including consultations at
SUKL, are currently underway to achieve GMP approval for
the manufacture of both types of products.

In general, genetic engineering procedures are
overwhelmingly based on the use of recombinant viruses
such as lentiviruses and retroviruses. These viral technologies
are extremely costly, time-consuming and instrument
demanding. A highly secure BSL2 type manufacturing facility
is required for their use in the production of pharmaceuticals,
while at the same time these viral vectors cannot be easily
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snadno ziskat. Komer¢ni pfiprava certifikovanych virovych
vektord trva tfeba i nékolik let, nebot veskeré volné vyrobni
kapacity ve svété jsou naplnény na nékolik let dopfedu. Jako
alternativu jsme vyvinuli nevirové postupy, které pouZzivaji
in vitro synteticky (enzymaticky) pfipravené sekvence DNA
a mRNA. Vyroba pomoci synteticky pfipravenych DNA
sekvenci umoinuje realizovat projekty v fadd nékolika
mésicl a s nékolikandasobné nizsimi naklady neZ v pripadé
pouziti virovych vektor(. Tento postup se v soucasnosti
pouziva pro vyrobu CD123 CAR-T bunék.

Pro vyrobu lécCivych pfipravkll je nezbytné provadéni
kontrolnich testl kvality. V souvislosti s probihajicim
klinickym hodnocenim CD19 CAR-T lymfocytd provadi
oddéleni funkéni testy vyrobenych bunék v certifikovaném
rezimu, kterymi se méri jejich cytotoxicka aktivita, a pomoci
tohoto parametru se tak hodnoti jejich biologicka aktivita.

Provadime analyzu pacient(i Iécenych komercénimi CAR-T
pfipravky pomoci pritokové cytometrie, kde se sleduje
expanze aplikovanych bunék a jejich imunofenotyp. Pacienti,
ktefi dobfe odpovi na lécbu, maji obvykle detekovatelnou
expanzi CAR-T bunék v krvi a tato analyza mlie mit
vyznam pro identifikaci jedincl, kterym hrozi dalsi relaps
onemocnéni.

NU22-05-00374 — Geneticky upravené cytotoxické
T-lymfocyty pro lécbu akutni myeloidni leukemie. 2022-
2025.

NV19-08-00147 — Pre-klinicka validace cGMP produkce CAR
T-lymfocytd pro lécbu solidnich tumorl (spoluresitelsky s
FNUSA Brno). 2019-2022.

Kastankova et al, Molecular Therapy: Methods & Clinical
Development Vol. 23 December 2021.
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obtained. Commercial preparation of certified viral vectors
can take several years, as all available production capacity in
the world is filled several years in advance. As an alternative,
we have developed non-viral processes that use in vitro
synthetically (enzymatically) prepared DNA and mRNA
sequences. Production using synthetically prepared DNA
sequences allows projects to be completed in the order
of months and at several times lower cost than using viral
vectors. This process is currently used for the production of
CD123 CAR-T cells.

Quality control tests are essential for the manufacture of
medicinal products. In the context of the ongoing clinical
trial of CD19 CAR-T lymphocytes, the department performs
functional tests of the produced cells in a certified mode,
which measure their cytotoxic activity and thus evaluate
their biological activity using this parameter.

We analyze patients treated with commercial CAR-T products
using flow cytometry to monitor the expansion of injected
cells and their immunophenotype. Patients who respond
well to treatment typically have detectable CAR-T cell
expansion in the blood, and this analysis may be important
in identifying individuals at risk of further disease relapse.

NU22-05-00374 Gene engineered killer T cells for the
therapy of acute myeloid leukemia 2022 — 2025
NV19-08-00147 Pre-clinical validation of cGMP production
of CAR T-cells for solid tumors therapy (jointly with FNUSA
Brno) 2019 — 2022

Kastankova et al, Molecular Therapy: Methods & Clinical
Development Vol. 23 December 2021.
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Mgr. Jan Fri¢, Ph.D.
Jan.Fric@uhkt.cz, +420 221 977 648
Ing. Tereza Fiedlerova, Ph.D.
Tereza.Fiedlerova@uhkt.cz, +420 221 977 648

Hlavnim cilem vyzkumu oddéleni je vyvoj novych IéCivych
pripravk( aktivni bunécéné imunoterapie za Gcelem zlepseni
|[éCby hemato-onkologickych onemocnéni. Zamérujeme
se na vyuZiti bunék s prirozenou cytotoxickou aktivitou
proti nadorovym bunkam, predevsim NK bunék, gamma-
delta T-lymfocyt(i, NK-T bunék nebo cytokiny indukovanych

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

The main goal of the department’s research is the
development of new active cellular immunotherapy drugs
to improve the treatment of hemato-oncological diseases.
We focus on the use of cells with natural cytotoxic activity
against cancer cells, especially NK cells, gamma-delta T
cells, NK-T cells or cytokine-induced cytotoxic cells. The
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cytotoxickych bunék. Na wvyvoj novych protokolll pro
bunéénou imunoterapii Uzce navazuje vyzkum zdkladnich
vlastnosti bunék, které kontroluji bunécnou expanzi,
diferenciaci a aktivaci protinddorovych funkci. Soucasné se
v rdmci naseho vyzkumu snaZime ziskat nové informace o
molekularni kontrole vyvoje cytotoxickych vlastnosti bunék,
jejich heterogenité a predevsim moZnostech manipulace
fenotypu  vyuZitelnych  pfi  bunécné imunoterapii.
Pro identifikaci nejvhodnéjsich kohort pacientl pro
zarazeni do klinickych hodnoceni Uzce spolupracujeme s
pracovni skupinou pro akutni myeloidni leukemii a také s
imunoterapeutickou skupinou.

In vitro expanze cytotoxickych bunék pomoci cytokind, jejich
dalsi stimulace a nasledny adoptivni transfer pacientim
jsou jednim z nastroji bunécné imunoterapie hemato-
onkologickych malignit. Vznik cytotoxickych vlastnosti
a ucinna expanze bunék jsou zdsadni nutnosti vyvoje
optimélniho protokolu pro pfipravu |écivého pfripravku.
Soucasné se snazime identifikovat subpopulace nejlépe
proliferujicich bunék a zlepSit moZnosti identifikace
nejucinnéjsich cytotoxickych bunék a jejich heterogenity.
Tyto vysledky budou pouzity pro vyvoj novych protokol( a
pomohou s identifikaci vhodnych darcl pro expanzi bunék.

Intenzivni kultivace a expanze bunék v podminkach tkanové
kultury je nezbytna k dosaZeni cilového mnozstvi bunék v
|é¢ivém pripravku. Tyto burky jsou kultivovany v optimalnim
prostfedi v nadbytku Zivin a rlstovych faktord. Cilem je
popsat, jak budou bunky IécCivého pripravku reagovat na
,nové” prostredi krevniho obéhu po adoptivnim transferu
pacientovi. Pfi adoptivnim transferu do krevniho obéhu
pacientd se pro buriky vyznamné zméni podminky vnéjsiho
prostfedi a soucasné jsou transferované burnky vystaveny
nékterym latkdm (metabolitdim, prozanétlivym cytokinlim),
které mohou sniZit jejich cytotoxické vlastnosti. Hlavnim
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development of new protocols for cellular immunotherapy
is closely linked to research on the fundamental properties
of cells that control cell expansion, differentiation and
activation of anti-tumor functions. At the same time, our
research seeks to obtain new information on the molecular
control of the development of cytotoxic cell properties, their
heterogeneity and, above all, the possibilities of phenotype
manipulation useful in cellular immunotherapy. To identify
the most appropriate patient cohorts for inclusion in clinical
trials, we are working closely with the Acute Myeloid
Leukemia Working Group and also with the Immunotherapy
Group.

In vitro expansion of cytotoxic cells by cytokines, their
further stimulation and subsequent adoptive transfer to
patients are one of the tools of cellular immunotherapy
of hemato-oncological malignancies. The emergence of
cytotoxic properties and efficient cell expansion are a
fundamental necessity for the development of an optimal
drug development protocol. At the same time, we aim to
identify subpopulations of the best proliferating cells and
improve the ability to identify the most effective cytotoxic
cells, and their heterogeneity. These results will be used to
develop new protocols and help identify suitable donors for
cell expansion.

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,
proinflammatory cytokines) that can reduce cytotoxic



cilem je pochopit molekuldrni procesy, které fidi cytotoxicitu
bunék po adoptivnim transferu lécivého pripravku
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
modelG. Preklinické mysi modely ani in vitro aplikace s
pouZitim buné&nych linii nebo primdrnich AML bunék nejsou
pro predikci terapeutického ucinku cytokiny indukovanych
cytotoxickych bunék dostate¢né. Proto jsme vyvinuli
nové experimentalni preklinické modely, které vyuZivaji
modernich metod 3D kultur a umi napfiklad mimikovat
mikroprostfedi kostni diené. Cilem je testovat cytotoxicitu
bunék v komplexnéjsich podminkach v soucasnosti jiz
pouzivanych pfi testovani chemoterapeutickych IécCiv.

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

e Ustav patofyziologie, 1. lékaiska fakulta, Univerzita
Karlova

® Prirodovédecka fakulta, Univerzita Karlova

e 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/

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 |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

o 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/
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adoptivni transfer imunitnich bunék pro lécby hemato-



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

V rdmci zvySovani bezpecnosti terapie zajistuje Oddéleni
klinické farmacie (OKF) jiz sedmym rokem poskytovani
systematické i konzilidrni klinickofarmaceutické péce
jednotlivym oddélenim UHKT. Vychézi nejenom z potieb
nemocnice, ale také z bezpecnostnich akreditacnich
standard( JCI, JACIE a SAK s jasnym cilem zajistit G¢innou a
pfitom bezpecnou a Gcelnou farmakoterapii.

Zakladni ¢innosti OKF je proaktivni pfistup k posouzeni
medikaci vSech hospitalizovanych pacientli. Optimalizace
farmakoterapie zacind vstupnim zhodnocenim |ékové
anamnézy pfi pfijmu pacienta, kdy se medikace posuzuje
z hlediska indikaci, kontraindikaci, duplicit a vyznamnosti
interakéniho potencidlu s cilem predchazet Iékovym
problémm, pripadné je véas odhalit a fesit. Pacienti jsou
nasledné sledovani po celou dobu hospitalizace.

Na zakladé vstupni a pribéiné kontroly jsou freSeny
farmakoterapeutické komplikace, |ékové interakce mezi
jednotlivymi léCivy, spojitost vyskytu vedlejsich nezadoucich
ucinkd s podanou lécbou ¢i Uprava davkovani léciv s ohledem
na pacientlv zdravotni stav, vék a soubéiné podavané
|éCivé pripravky. V pripadé potreby je vydano doporuceni
k prehodnoceni medikace pro ambulantni specialisty s
ohledem na medikaci spojenou s lé¢bou v UHKT.

Za rok 2021 bylo provedeno 420 vstupnich zhodnoceni, dale
vice nez 300 opakovanych kontrol, 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 lé¢iv na zdkladé klinicky vyznamnych
Iékovych interakci, feSeni zavaznych nezidoucich acinka,
kontraindikaci, zbytnosti l1éCiv a dalSich pripadu.

V ramci koronavirové pandemie spolupracovalo OKF na
tvorbé vnitfnich doporuceni pro terapii onemocnéni
covid-19, a to zejména v oblasti pouZiti experimentalnich a
neregistrovanych Ié¢iv v ramci UHKT.

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

As part of improving the safety of therapy, the Department
of Clinical Pharmacy (Czech abbreviation OKF) has been
providing systematic and consultation clinical pharmacy
care to the IHBT individual departments for seven years. It is
based not only on the needs of the hospital, but also on the
safety accreditation standards of JCI, JACIE and SAK with the
clear objective of providing effective yet safe and efficient
pharmacotherapy.

The core activity of our department is a proactive approach
to medication assessment of all hospitalized patients.
Optimization of pharmacotherapy begins with an initial
assessment of the medication history on admission, where
medication is assessed for indications, contraindications,
duplications and the significance of interaction potential,
with the aim of preventing, detecting and resolving
medication problems early. Patients are subsequently
monitored throughout their hospitalization.

On the basis of the initial and ongoing monitoring,
pharmacotherapeutic complications, drug-drug interactions,
the association of side effects with the administered
treatment, or the adjustment of drug dosage with respect
to the patient’s health status, age and concomitantly
administered drugs are addressed. If necessary, a
recommendation is made to outpatient specialists to re-
evaluate the medication in relation to the medication
associated with treatment at IHBT.

In 2021, there were 420 initial assessments and more than
300 rechecks, with more than a third of these resulting in
medication adjustments during hospitalization based on
the intervention of a clinical pharmacist. These included
changes in drug dosage based on clinically significant
drug interactions, addressing serious adverse events,
contraindications, drug excesses and other cases.

In the context of the coronavirus pandemic, our
department collaborated in the development of internal
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OKF se déale podili na racionalni lékové politice UHKT, recommendations for the treatment of COVID-19, especially
klinickych  studiich a farmakovigilan¢nich  aktivitach, in the use of experimental and unlicensed drugs within IHBT.
participuje na tvorbé a optimalizaci vnitfnich doporucenych
postupt a edukuje zdravotnické pracovniky formou seminara
UHKT ¢&i v ramci odbornych akci a/nebo publikaci v odborné
literature.

Our department also participates in the rational drug policy
of IHBT, clinical trials, pharmacovigilance activities, and is
involved in the development and optimization of internal
recommended practices, educates healthcare professionals
through [IHBT seminars, professional events and/or
publication in professional literature.

Nejéastéjiidentifikované rizikové faktory pfi pfijmu pacienta v roce 2021 (dle Metodiky COSKF)

I6¢ba systémovymi kortikoidy (déle neZ 1 tyden) nebo jinymi imunosupresivy [ N ©5

nadorové onemocnénf — kurativhi nebo paliativni farmakoterapie I 353

fibrilace sini | 20

epilepsie na terapii antiepileptiky | 2
diabetes mellitus na terapii [l 22
pacient v intenzivni péti - I 233
vyznamné zmény biochemickych a/nebo hematologickych parametr I 092
hepatélni insuficience 1l 10
renalni insuficience [N 30
lécivo s vysokym interakénim potencidlem I 358
lé¢ivo s tzkym terapeutickym oknem I 137
polypragmazie IS 113
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Most frequently identified risk factors at patient admission in 2021 (according to the COSKF
Methodology)

Treatment with systemic corticosteroids (longer than 1 week) or other... I ©5

Neoplastic disease - curative or palliative pharmacotherapy I 358

Atrial fibrillation HEEE 20

Epilepsy on antiepileptic therapy 1 2
Diabetes mellitus on therapy HEEE 22
Patientin intensive care I 383
Major changes in biochemical and/or hematological parameters I 292
Hepatic insufficiency I 10
Renal insufficiency [ 30
Drug with high interaction potential I 358
Drug with a narrow therapeutic window NN 187
Polypragmasia NN 113
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Oddéleni klinickych studii (OKS) poskytuje kompletni
organizacni, administrativni a odbornou podporu
klinickym studiim v UHKT jiz od roku 2018. Po jejich
zahajeni koordinuje provadéni dle protokolu, zajistuje data
management a komunikaci se zadavatelem. OKS se podili na
vSech fazich klinického hodnoceni, tedy na proveditelnosti
studie, selekéni navstévé, iniciacni navstévé, monitorovaci
navstévé, uzaviraci ndvstévé a nasledné archivaci studijni
dokumentace. Nezbytnou soucasti je i kontrola smluy, plateb
a rozpoctd. OKS proslo v roce 2021 celkovou personalni
zménou.

V roce 2021 probihalo pod koordinaci OKS Sestndct
klinickych studii a byl zahdjen jeden celondrodni projekt
akademického klinického vyzkumu HALF, kde je UHKT
jednim z vyznamnych studijnich center. Na klinickém uUseku
UHKT probihaji klinické studie se zamérfenim na diagnézy
myelodysplasticky syndrom, chronickd myeloidni leukemie,
akutni myeloidni leukemie, akutni lymfoblastova leukemie,
potransplantac¢ni komplikace (reakce Stépu proti hostiteli),
deficience  pyruvatkindzy, autoimunitni hemolytické
anémie ¢i cytomegalovirové infekce a paroxysmalni nocni
hemoglobinurie.

Nasim pacientdim jsme schopni nabidnout kromé tzv. lécby
standardni i nejnovéjsi |écebné postupy a nadéjné lécivé
pripravky, které jsou v dané chvili realizovatelné pouze v
ramci nékteré z klinickych studii. Pracovnici naseho Ustavu
maji moznost zapojit se do evropskych i celosvétovych
klinickych studii, coz je také dikaz toho, ze nase Iécebné
postupy jsou srovnatelné se zahrani¢im a s vyspélymi
zdravotnickymi systémy.

Mgr. Iva Cernekova
Iva.Cernekova@uhkt.cz, +420 221 977 432
Bc. Tomas Melichar
Tomas.Melichar@uhkt.cz, +420 221 977 432

The Department of Clinical Studies (Czech abbreviation OKS)
has been providing complete organizational, administrative
and professional support for clinical studies at IHBT since
2018. After their initiation, it coordinates the implementation
according to the protocol, provides data management
and communication with the sponsor. The department is
involved in all phases of clinical trials, i.e. feasibility study,
selection visit, initiation visit, monitoring visits, closure visit
and subsequent archiving of study documentation. Review
of contracts, payments and budgets is also an essential part
of the process. The department underwent a complete staff
change in 2021.

In 2021, under the coordination of OKS, 16 clinical studies
were conducted, and 1 national HALF academic clinical
research project was launched, where IHBT is one of the
major study centres. Clinical studies with the following
diagnoses are being conducted at the IHBT Clinical Division:
myelodysplastic syndrome, chronic myeloid leukemia,
acute myeloid leukemia, acute lymphoblastic leukemia,
post-transplant complications (graft-versus-host reaction),
pyruvate kinase deficiency, autoimmune hemolytic anemia
or cytomegalovirus infection, and paroxysmal nocturnal
hemoglobinuria.

We are able to offer our patients, in addition to the so-called
standard treatment, the latest therapies and promising drugs
that are currently only feasible in a clinical study. The staff
members of our institute have the opportunity to participate
in European and global clinical studies, which is also proof
that our treatments are comparable to those abroad and to
advanced healthcare systems.
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Oddéleni akademickych klinickych studii vstoupilo rokem
2021 do druhého roku svého samostatného pulsobeni,
kdy se vénuje podpore a koordinaci nekomercnich, tzv.
akademickych klinicky hodnoceni v UHKT. V roce 2021
pokrocil projekt moderni imunoterapie vyroby a kontroly
T bunék s chimérickymi antigennimi receptory proti CD19
(CAR19) do faze schvaleni finalniho protokolu Statnim
ustavem pro kontrolu IéCiv a etickou komisi a ndsledné byli
do tohoto klinického hodnoceni zafazeni prvni pacienti.
Zurocilo se tak usili nasich védcl zptistupnit [écbu moderni
imunoterapie vyrobené na pracovisti UHKT i na$im
pacientim. Zahdjena byla prospektivni evropskd studie
organizovana Univerzitou v Hamburgu pod zastitou EBMT
srovnavajici alogenni transplantaci krvetvorby od shodného
nepfibuzného darce s haploidentickym pribuznym darcem
pfi shodné GVHD profylaxi u pacientl s akutni leukémii.

Dalsi studii, kterd byla schvalena a dotazena do aktivni
faze moiného nébéru pacient(, byl projekt UHKT virus-
specifickych lymfocytl izolovanych na pfistroji CliniMACS
Prodigy pro pacienty po transplantaci krvetvornych bunék
od darce.

SoubéZné pokracoval nabér pacientll do tfi akademickych
studii s modernimi pfipravky cilené lécby u akutni
lymfoblastové leukemie, ve kterych je UHKT v roli zadavatele
¢i koordinatora. Jedna z téchto studii, Pona-CELL, byla
béhem prvniho ctvrtleti postupné iniciovdana na Sesti
hematologickych univerzitnich pracovistich, ktera se v Cesku
vénuji lé¢bé akutnileukemie dospélych. Tato studie obsahuje
kromé klinickych cilG i vyzkumny zdmér zaméreny na citlivé
sledovani minimalni rezidualni nemoci pomoci modernich
molekuldrné genetickych technik. Toto stanoveni zajistuje
pro vsechna participujici centra oddéleni molekularni
genetiky UHKT.

Oddéleni akademickych klinickych studii vyuziva pfislusnosti
k infrastruktufe spolupracujicich klinickych jednotek
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The Department of Academic Clinical Studies entered
its second year of independent operation in 2021, when
it was dedicated to supporting and coordinating non-
commercial academic clinical studies at IHBT. In 2021, the
project of advanced immunotherapy of T cell production
and control with chimeric antigen receptors against CD19
(CAR19) progressed to the stage of approval of the final
protocol by the State Institute for Drug Control and the
Ethics Committee and subsequently the first patients were
enrolled in this clinical study. The efforts of our scientists to
make the treatment of modern immunotherapy produced
at IHBT available to our patients thus came to fruition. A
prospective European study organized by the University
of Hamburg under the auspices of the EBMT comparing
allogeneic hematopoietic stem cell transplantation from a
matched unrelated donor to a haploidentical related donor
with matched GVHD prophylaxis in patients with acute
leukemia was initiated.

Another study that was approved and advanced to the
active phase of potential patient recruitment was the
IHBT project of virus-specific lymphocytes isolated on the
CliniMACS Prodigy device for patients after hematopoietic
cell transplantation from a donor.

At the same time, recruitment of patients to 3 academic
studies with advanced targeted therapies for acute
lymphoblastic leukemia continued, in which IHBT is the
sponsor or coordinator. One of these studies, Pona-CELL,
was successively initiated during the first quarter at six
hematology university centres dedicated to the treatment of
adult acute leukemia in the Czech Republic. In addition to
clinical objectives, the Pona-CELL study includes a research
design that focuses on sensitive monitoring of minimal
residual disease using modern molecular genetic techniques.
This assay is provided for all participating centres by the IHBT
Department of Molecular Genetics.

Our Department of Academic Clinical Studies benefits



celonarodni védecké sité CZECRIN (Czech Clinical Research
Infrastructure Network). Diky tomuto Cclenstvi vyuZivaji
akademické klinické projekty vznikajici v UHKT profesionalni
podporu predevsim v oblasti sbéru a zpracovani dat,
monitoringu ¢i dohledu nad farmakovigilanci.

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

Cinnost je
zamérfena na komplexni diagnostiku hemostazy: rutinni,
specializovanou vcetné translaéni mediciny zamérené na
poruchy hemostdazy a molekuldarné geneticky screening
vrozenych poruch hemostazy. Specializuje se na komplexni
fenotypovy a geneticky screening pacientd s vrozenym
krvacivym onemocnénim (hemofilie, von Willebrandova
choroba, vrozené poruchy dalSich koagulacnich faktor(
a vrozené trombopatie) a s vrozenym trombotickym
onemocnénim (deficit antitrombinu, proteinu S, proteinu
C). Nedilnou soucasti Cinnosti laboratore je diferencidlni
diagnostika TMA (trombotické mikroangiopatie) zahrnujici
vySetieni aHUS (atypického hemolyticko-uremického
syndromu) a TTP (trombotické trombocytopenické purpury).
Laboratof se soustfeduje také na diagnostiku vzacnych
ziskanych poruch hemostazy (ziskané hemofilie, von
Willebrandovy choroby, trombotické trombocytopenické
purpury aj.), monitoraci jejich 1é¢by a sledovani prediktivnich
faktorl relapsu. Provadi rovnéZ molekularné-geneticka
vySetfeni, jako je stanoveni prenaSecstvi hemofilie a
prenatdlni vysetifeni hemofilie i jinych poruch hemostazy.
Pfi zavadéni inovativnich metod vySetfeni hemostazy
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 mezinarodnich studiich

from its affiliation to the infrastructure of collaborating
clinical units of the nationwide scientific network CZECRIN
(Czech Clinical Research Infrastructure Network). Thanks
to this membership, the academic clinical projects arising
in IHBT benefit from professional support especially in
the field of data collection and processing, monitoring or
pharmacovigilance.

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 and molecular genetic screening of congenital
disorders of hemostasis. It specializes in comprehensive
phenotypic and genetic screening of patients with congenital
bleeding disorders (hemophilia, von Willebrand’s disease,
congenital disorders of other coagulation factors and
congenital thrombopathies), with congenital thrombotic
disease (antithrombin, proteinSand protein Cdeficiency). The
differential diagnosis of TMA (thrombotic microangiopathy),
including the examination of aHUS (atypical hemolytic
uremic syndrome) and TTP (thrombotic thrombocytopenic
purpura), is an integral part of the laboratory’s activities.
The laboratory also focuses on the diagnosis of rare
acquired disorders of hemostasis (acquired hemophilia,
von Willebrand’s disease, thrombotic thrombocytopenic
purpura, etc.), monitoring their treatment and monitoring
predictive factors for relapse. It also performs molecular
genetic tests such as the determination of hemophilia
carriage and prenatal testing for hemophilia and other
hemostasis disorders. The laboratory cooperates with
cardiology, nephrology, pediatrics, neurology, obstetrics,
genetics and other departments to introduce innovative
methods of hemostasis testing. It performs consultation
activities in the diagnosis of hemostasis disorders and
laboratory diagnostics for the whole Czech Republic. It
collaborates ininternational studies of laboratory monitoring
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laboratorni monitorace novych antikoagulancii a novych
druhll 1é¢by hemofilie. Pracovnici laboratofe pravidelné
publikuji v recenzovanych ¢asopisech nebo se na publikacich
podileji. Laboratof je Uzce spjata s Cinnosti

. Laboratof je akreditovana
podle 1SO:15189. Kvalita jeji Cinnosti je monitorovana ucasti
v externi kontrole kvality (EKK) mezinarodnich organizaci,
jako je UK NEQAS a ECAT. Pracovisté se podili na praktické
i teoretické wvyuce stfedoskolskych a vysokoskolskych
pracovnikl, ktefi se pfipravuji na specializacni zkousky z
hematologie i jinych laboratornich obord. Laboratof se podili
také na vychové postgradudlnich studentl pro ziskani titulu
Ph.D. LPH plni také ulohu

. V této funkci organizuje
kaidoro¢né EKK trombofilnich rizikovych faktorl, ma
supervizi nad pfipravou materialu pro EKK organizace SEKK
ve specializovanych koagulacnich metoddch. Pravidelné se
zUcastnuje testovani mezindrodnich kalibracnich materialQ
pro rutinni i vysoce specializované metody, které je
organizovdno ISTH a NIBSC (National Institute for Biological
Standards and Control). NRL spravuje od roku 1992

doc. MUDr. luri Marinov, CSc.
luri.Marinov@uhkt.cz, +420 221 977 458

Mgr. Adam Pesek
Adam.Pesek@uhkt.cz, +420 221 977 224

Laboratof klinické prdtokové cytometrie je specializovana
pro diagnostiku a sledovani malignich (akutni leukemie,
lymfoproliferace, myeloproliferace, = myelo-dysplasticky
syndrom, mnohocetny myelom) a nemalignich (paroxysmalni
nocni hemoglobinurie, vrozené poruchy krevnich desticek,
korpuskularni anémie) onemocnéni krvetvorby.

Laboratorni postupy jsou zavedeny v souladu s doporucenimi
European Leukemia Net (ELN), International Clinical
Cytometry Society (ICCS) a European Society of Clinical
Cell Analysis (ESCCA), validovany v souladu s direktivou EU
2017/746 pro CE IVDR a akreditovany dle normy CSN EN 1SO
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of new anticoagulants and new treatments for hemophilia.
Laboratory staff members regularly publish or contribute
to publications in peer-reviewed journals on an annual
basis. The laboratory is closely connected with the activity
of the and
it is accredited according to 1S0:15189. The quality of its
activities is monitored by participation in external quality
assessment (EQA) of international organizations such as UK
NEQAS and ECAT. It is involved in practical and theoretical
teaching of high school and university students preparing
for specialization exams in hematology and other laboratory
disciplines. It is also engaged in the training of postgraduate
students for the Ph.D. degree. The laboratory also acts as
the

. In this capacity, it organizes the annual EQA
of thrombophilic risk factors, supervises the preparation of
material for the EQA of the SEKK organization in specialized
coagulation methods. It regularly participates in the testing
of international calibration materials for routine and highly
specialized methods organized by ISTH and NIBSC (National
Institute for Biological Standards and Control). Since 1992
the NRL has been operating the

doc. MUDrv. luri Marinov, CSc.
luri.Marinov@uhkt.cz, +420 221 977 458
Mgr. Adam Pesek
Adam.Pesek@uhkt.cz, +420 221 977 224

The Laboratory of Flow Cytometry is a specialized
laboratory for the diagnostics and monitoring of malignant
(acute leukemia, lymphoproliferation, myeloproliferation,
myelodysplastic syndrome, multiple myeloma) and non-
malignant (paroxysmal nocturnal hemoglobinuria, congenital
platelet disorders, corpuscular anemia) hematopoietic
diseases.

Laboratory techniques are established in accordance with
the recommendations of the European Leukemia Net (ELN),
International Clinical Cytometry Society (ICCS), European
Society of Clinical Cell Analysis (ESCCA), and validated in



15189. Velky duraz je kladen na validaci vysoce senzitivnich
a specifickych metod pro zachyt a sledovani méfritelné
zbytkové choroby po terapii/transplantaci akutnich leukémii
(AML MRD, B-ALL MRD, T-ALL MRD), lymfoproliferaci (B-CLL
MRD, MCL MRD, HCL MRD) a mnohocetného myelomu (MM
MRD). Za uplynuly rok 2021 bylo v laboratofi vySetfeno
7 884 pacientl a provedeno 137 113 konzilii véetné
extramurdinich. Nové byla nedadvno zavedena a klinicky
validovdna metoda na stanoveni klonality CD3+TCR+TCRab+
T-lymfocytd s vyznamnym impaktem na diagnostiku a
diferencidlni diagnostiku chronickych T-lymfoproliferaci.

Aktualné se laboratof podili na feSeni Sesti vyzkumnych
projektl a zajistuje postgradudlni vyuku stfedoskolskych
a vysokoskolskych zdravotnikd. Laboratof se Uspésné
zUcastnuje sedmi pravidelnych mezinarodnich cykl( externi
kontroly kvality (AML-MRD, ALL-MRD, MM-MRD, CLL-
MRD, PNH, fenotypizace, diagnostika) v rdmci UK NEQAS a
je organizatorem programu mezilaboratorniho porovnani
(MLP) pro Cesko a Slovensko a mezinarodniho programu
externi kontroly kvality v ramci Evropské spolecnosti pro
klinickou buné¢nou analyzu EILCP.

Prehled vykoni za obdobi 2017-2021

conformity with EU Directive 2017/746 for CE IVDR and
accredited according to 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), lymphoproliferation (B-CLL MRD,
MCL MRD, HCL MRD) and multiple myeloma (MM MRD).
In the past year 2021, 7,884 patients were examined in
the laboratory and 137,113 consults, including extramural,
were performed. A newly introduced and clinically validated
method to determine the clonality of CD3+TCR+TCRab+
T-lymphocytes has recently been introduced with significant
impact on the diagnostics and differential diagnostics of
chronic T-lymphoproliferations.

Currently, the laboratory is involved in 6 research projects
and provides postgraduate training for high school and
university health professionals. The laboratory successfully
participates in 7 regular international cycles of external
quality control (AML-MRD, ALL-MRD, MM-MRD, CLL-MRD,
PNH, phenotyping, diagnostics) within the UK NEQAS
and is the organizer of the Interlaboratory Comparison
Program (MLP) for the Czech and Slovak Republics and the
International External Quality Control Program within the
European Society for Clinical Cell Analysis (ESCCA).

Overview of procedures for the period
2017-2021
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Morfologicko-cytochemickd laboratof je laboratofiklinického
useku, kterd pro pacienty lizZkovych stanic a ambulance
rutinné vysetfuje krevni obraz vietné mikroskopického
hodnoceni a hodnoti panopticky obarvené natéry aspiratu
kostni drené (viz obr. Panopticky barveny natér aspiratu
kostni dfené od pacienta s mikrogranularni formou akutni
promyelocytarni leukemie). Zajistuje kompletni cytologickou
diagnostiku z krevniho obrazu a kostni drené, pricemz ke
stanoveni diagndz vyuZziva dvanact cytochemickych metod.
Poskytuje cytologickd konzilia pro velkou ¢&ast Ceska. 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. 0. Rutinni diagnostické
metody jsou akreditovany dle CSN EN 15S0:15189 spole¢nosti
CIA, o. p. s., (vySetfeni krevniho obrazu s analyzatorovym
diferencialem, retikulocyty na analyzatoru a mikroskopické
hodnoceni natéru periferni krve). Krevni obrazy se vysettuji
na modernich analyzatorech firmy Sysmex CZ fady XN,
které nabizeji i dalSi nadstavbové parametry (IPF, |G, PLT-F)
vyuzitelné v diagnostice hematologickych chorob. Pfistroj
pro pfipravu natéru periferni krve a jeho barveni usnadnuje
rutinni laboratorni prdci. Digitalni morfologické pfistroje
(DM96, DI60) pomahaji v hodnoceni natéru periferni krve
a vyznamné se podileji na diagnostice hematologickych
onemocnéni predevsim u pacientl s tézkou leukopenii ¢i s
neoplaziemi z lymfoidni fady. V minulém roce se laboratof
prestéhovala do renovovanych prostor ve tretim nadzemnim
podlazi, kde se podafilo zafidit oddélenou moderni vyukovou
mistnost, coZ vzhledem k tomu, Ze na pracovisti celorocné
probiha vyuka stfedoskolskych i vysokoskolskych pracovnikd
véetné lékarll, vyznamné zlepsilo moZnosti vyuky.
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The Laboratory of Morphology and Cytochemistry is a
laboratory of the Clinical Division that routinely examines
blood counts, including microscopic assessment, and
evaluates panoptically stained bone marrow aspirate smears
forinpatients and outpatients (see Fig. Panoptic stained bone
marrow aspirate smear from a patient with microgranular
form of acute promyelocytic leukemia). It provides a
complete cytological diagnosis from blood and bone marrow,
using twelve cytochemical methods to make diagnoses.
It provides cytology consults for a large part of the Czech
Republic. It is one of the ten reference laboratories forming
the Group of Expert Institutes (SEP) for the microscopic
analysis of peripheral blood smears within the framework
of the external quality assessment organised by SEKK, s.r.o.
Routine diagnostic methods are accredited according to
CSN EN 1S0:15189 by CAl, o.p.s., (blood count examination
with analyzer differential, reticulocytes on an analyzer and
microscopic evaluation of peripheral blood smears). The
blood counts are examined on modern analyzers of the
Sysmex CZ XN series, which also offer other superstructural
parameters (IPF, 1G, PLT-F) useful in the diagnostics of
hematological diseases. The instrument for peripheral blood
smear preparation and staining facilitates routine laboratory
work. Digital morphological instruments (DM96, DI60) help
in the evaluation of peripheral blood smear and contribute
significantly to the diagnostics of hematological diseases,
especially in patients with severe leukopenia or neoplasia
of the lymphoid series. In the previous year, the laboratory
moved to renovated premises on the third floor, where a
separate modern teaching room has been set up, which has
significantly improved the teaching opportunities, given that
the centre provides year-round teaching for secondary and

university students, including physicians.



MUDr. Jiti Schwarz, CSc.
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Laboratof provadi standardni molekularni vySetteni fuznich
genu u akutni myeloidni leukemie (AML), véetné urgentniho
stanoveni fuze PML/RARa u akutni promyelocytarni leukemie
(APL), mdme moZnost vysetfit i dalSi fuze u molekularné
variantnich forem APL. Kazdy pacient s podezfenim na AML
je bézné vysetren i na dalsi fuzni geny, spojené s relativné
dobrou progndzou, a to AML1-ETO (RUNX1-RUNX1T1) a
CBFB-MYH11. Ve spolupraci s cytogenetickou laboratofi
UHKT provadime v zavislosti na jejich nalezech detekei i jinych
genovych fuzi, naptiklad riznych fazi genu MLL. U pacient(
s AML rutinné stanovujeme i pfitomnost interni tandemové
duplikace genu FLT3. Laboratof provadi také zachyt klonality
u lymfoproliferativnich onemocnéni B i T rfady; u chronické
lymfatické leukemie (CLL) je pfitom vySetfen mutacni
stav IgHV (dlleZity prognosticky faktor). Dale vysSetfuje
klondlni mutace u myeloproliferativnich neoplazii (MPN):
mutace tyrozinové kinazy JAK2, mutace gend CALR a MPL.
Vysetfuje i fadu dalSich mutaci s prognostickym vyznamem
jak u pacientd s AML, tak u pacientd s CLL a MPN (napf.
mutace genu TP53). Kromé uvedenych vysetfeni provadi pri
zachytu onemocnéni také nasledné molekularni sledovani
minimalniho rezidudlniho onemocnéni kvantitativnimi PCR
metodami u AML, APL, CLL a u vybranych ptipadd MPN.

V roce 2021 bylo vysetfeno celkem 1 722 vzorkd krve nebo
kostni diené. Cinnost laboratofe spociva pievazné v rutinni
diagnostice uvedenych stavl, vétSina vykonl je hrazena
z prostiredkll vefejného zdravotniho pojisténi. Vyzkumna
¢innost je spojena s uvedenymi tématy. Pro pacienty s MPN
ma laboratof vlastni vySetfovaci panel k zachytu dalSich
pfidatnych ¢i atypickych mutaci pomoci sekvenovani nové
generace (NGS). Testujeme jednak mladsi pacienty s MPN,
u kterych by mohl mit ndlez pfidatné mutace prognosticky
vyznam (to se tyka i pacientd s tzv. triple-negativni primarni
myelofibrézou — zde jde o relativné vzacné pacienty, ktefi
nemaji Zzadnou z typickych mutaci gend JAK2, CALR a

MUDr. Jiti 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 testing of fusion
genes in acute myeloid leukemia (AML), including urgent
determination of PML/RARa fusion in acute promyelocytic
leukemia (APL); we also have the ability to test other fusionsin
molecularlyvariantforms of APL. Every patient with suspected
AML is also routinely screened for other fusion genes
associated with a relatively good prognosis, namely AML1-
ETO (RUNX1-RUNX1T1) and CBFB-MYH11. In cooperation
with the IHBT Laboratory of Cytogenetics we also detect
other gene fusions, e.g. various MLL gene fusions, depending
on their findings. We routinely determine the presence
of internal tandem duplication of the FLT3 gene in AML
patients. The laboratory also performs clonality detection in
both B- and T-series lymphoproliferative diseases; in chronic
lymphocytic leukemia (CLL), IgHV mutational status (an
important prognostic factor) is examined. It also investigates
clonal mutations in myeloproliferative neoplasias (MPNs):
mutations in JAK2 tyrosine kinase, mutations in CALR and
MPL genes. It also investigates a number of other mutations
with prognostic significance in patients with AML, CLL and
MPN (e.g. TP53 gene mutations). In addition to these tests,
it also performs follow-up molecular monitoring of minimal
residual disease by quantitative PCR methods in AML, APL,
CLL and selected cases of MPN.

A total of 1,722 blood or bone marrow samples were tested
in 2021. The laboratory’s activities consist mainly of routine
diagnosis of these conditions, most of the procedures are
covered by public health insurance. Research activities
are linked to the above topics. For patients with MPN, the
laboratory has its own testing panel to detect additional
additive or atypical mutations using next-generation
sequencing (NGS). We test younger patients with MPN
in whom the finding of an additional mutation could have
prognostic significance (this also applies to patients with
Jtriple-negative primary myelofibrosis“ - relatively rare
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MPL), jednak pacienty s polyglobulii ¢i trombocytémii, u
kterych neni znama geneticka podstata jejich stavu. Timto
vySetfenim proslo do konce roku 2021 jiz pfes 130 vzorkd
DNA od téchto pacientll, eventudlné jejich rodinnych
pfislusnik(. Tato nova metodika vysetfeni nam ukazuje, ze
u nemalého procenta pacient( jiz existuji k onemocnénim
predisponujici germindini mutace. V téchto pfipadech
muzZeme hovofit o familidlnich onemocnénich. Laborator se
podili na pregradudlni i postgradualni vyuce.
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patients who do not have any of the typical JAK2, CALR and
MPL gene mutations), as well as patients with polyglobulia
or thrombocythemia in whom the genetic basis of their
condition is unknown. By the end of 2021, over 130 DNA
samples from these patients or their family members had
already been tested. This new testing methodology shows
us that a significant percentage of patients already have
germline mutations that predispose them to the disease.
In these cases, we can then speak of familial diseases. The
laboratory is involved in undergraduate and postgraduate
teaching.
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Sekvenace nové zachycené genové fuze NUP98/
NSD1 (dle aviza z cytogenetické laboratofe o suspekci na
t(5;11)(g35;915)) u pacientky s AML.

Sledovéni zachyceného fluzniho genu NUP98/
NSD1 pomoci kvantitativni metody (real-time RT-PCR).
Pacientka po transplantaci hematopoetickych bunék dosahla
molekularni remise. BM — kostni dren; PB — periferni krev.
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Sequencing of a newly detected NUP98/NSD1
gene fusion (according to a cytogenetics laboratory report of
a suspected t(5;11)(935;915)) in a patient with AML.

Monitoring of the captured NUP98/NSD1 fusion
gene by quantitative method (real-time RT-PCR). The patient
achieved molecular remission after hematopoietic cell
transplantation. BM, bone marrow; PB, peripheral blood.



MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 603 543 770

Podptirny tym UHKT v poslednich letech postupné vznika
spolupraci |ékarl, sester, psycholozek, socialni pracovnice
a kaplana. Rozvoj tymu byl finanéné podporen ze strany
NF AVAST (pozdéji NF ABAKUS). Diky dlouhodobé podpore
ze strany vedeni UHKT se podafilo postavit komplexni
multidisciplinarni tym, ktery spliiuje veskera kritéria pro
nemocnicni paliativni tym dle poZadavkl definovanych MZd
CR. Od ledna 2022 byl Podp(irny tym v ramci struktury UHKT
etablovdn jako samostatna organizac¢ni jednotka a nakladové
stredisko.

Vsem pacientim, ktefi projdou lGzkovym
oddélenim, je péce Podplrného tymu nabizena -
minimalné jeden ¢len tymu predstavi nasi nabidku kazdému
hospitalizovanému pacientovi. Jednotlivi ¢lenové tymu
pracuji také na vyZzadani oSettujicich |ékara ¢i vedoucich
lékar(. V ambulanci kromé vyZzddanych jednorazovych
konzultaci funguje program casné integrace paliativni péce
pro starsi pacienty s akutni myeloidni leukemii.

Tym ftidi vedouci lékaf, koordinace probiha
denné a pfi pravidelnych setkanich kazdy tyden.

Cinnost ¢&lent  podplrného tymu je
dokumentovana v nemocni¢nim informacnim systému
adekvatnimi zapisy o vykonané péci, od zacatku roku 2022
pouzivdme také dokumentaci doporuc¢enou CSPM (Ceskou
spole¢nosti paliativni mediciny) a Mzd.

Pravidelné probiha supervize tymu certifikovanym
supervizorem.

V predchozich letech bylo vzdélavani
tymu vyznamné podpofeno grantem NF AVAST/ABAKUS, od
ledna 2022 vzdélavani tymu vyznamné podporuje a financné
zajistil UHKT.

MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 603 543 770

In recent years, the IHBT Supportive Team has been
gradually formed through the cooperation of physicians,
nurses, psychologists, a social worker and a chaplain.
The development of the team was financially supported
by the AVAST NF (later the ABAKUS NF). Thanks to the
long-term support of the IHBT management, a complex
multidisciplinary team was built that meets all the criteria
for a hospital palliative team according to the requirements
defined by the Ministry of Health of the Czech Repubilic. Since
January 2022, the Supportive Team has been established as
a separate organizational unit and cost centre within the
structure of IHBT.

All patients who come through the Inpatient
Department are offered the care of the Supportive Team - at
least one member of the team will present our offer to each
inpatient. Individual team members also work at the request
of the attending or head physicians. In addition to the one-
off consultations requested, the Outpatient Department
operates an early palliative care integration program for
older patients with acute myeloid leukemia.

The team is managed by the head physician;
coordination takes place on a daily basis and at regular
weekly meetings.

The activities of the members of the
Supportive Team are documented in the hospital information
system with adequate records of the care provided; from
the beginning of 2022 we also use the documentation
recommended by the CSPM (Czech Society of Palliative
Medicine) and the MoH CR.

The team is regularly supervised by a certified

supervisor.
In previous years, the training of the team
was significantly supported by a grant from the AVAST/
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Clenové tymu nabizeli v dobé covidové
pandemie kolegidlni podporu viem zaméstnancim UHKT,
ktera pokracuje. Kaplan pro zaméstnance organizuje
pravidelna duchovni zastaveni.

Podplrnému tymu se dafi oZivit
¢innost pacientské organizace Stopa, kterd byla v obdobi
pandemie prerusena.

Své zkuSenosti a ziskana
data predavaji élenové tymu v rdmci seminard UHKT a na
odbornych akcich a pfipravuji k publikacim v odbornych
Casopisech.

Personalné (Iékar, kaplan) je tym propojen s Klinikou paliativni
mediciny 1. LF UK a VFN, predpoklddame dalsi rozvoj
spoluprace predevsim ve sdileni zkuSenosti a vzdélavani.
Probihaji spole¢né odborné seminaie tymG VFN a UHKT
(journal cluby), které koordinuje vedouci lékaf Podplrného
tymu UHKT. Clenové Podpiirného tymu UHKT se také podileji
na vyuce paliativni mediciny na 1. LF UK.

Uzké
kontakty s mnoha pracovisti 1zkové i mobilni paliativni péce
vyuZzivame prevazné pro pacienty UHKT v termindlnich fazich
onemocnéni. V prlbéhu poslednich let se vyznamné zvysil
pocet pacientd UHKT referovanych a predavanych témto
poskytovatellm zdravotni péce.

PodpUrny tym pracuje na vSech lGzkovych stanicich a
ambulanci UHKT, m4 své misto ve struktufe UHKT a podporu
jeho vedeni. Naplnuje personalni kritéria pro konziliarni
nemocnicni paliativni tym, pracuje na zlepSeni vnitini
koordinace a spoluprace s primarnim hematologickym
tymem.
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ABAKUS NF, since January 2022 the training of the team has
been significantly supported and financially backed by IHBT.

Team members offered collegial
support to all IHBT staff members during the COVID
pandemic; this support continues. The chaplain organizes
regular spiritual retreats for staff members.

The Supportive Team succeeds
in reviving the activities of the Stopa (Trace) patient
organization, which was interrupted during the pandemic.

Members of the team
share their experience and collected data at IHBT seminars
and professional events and prepare for publication in
professional journals.

The team is connected with the Department of Palliative
Medicine of the 1st Medical Faculty of Charles University
and the University Hospital of Veterinary Medicine, and we
expect further development of cooperation, especially in
the sharing of experience and education. Joint professional
seminars of the VFN and IHBT teams (journal clubs) are held,
coordinated by the head physician of the IHBT Supportive
Team. Members of the IHBT Supportive Team are also
involved in teaching palliative medicine at the 1st Medical
Faculty of Charles University in Prague.

We use
our close contacts with many inpatient and mobile palliative
care units mainly for the IHBT patients in the terminal stages
of the disease. Over the past few years, there has been a
significant increase in the number of IHBT patients referred
and transferred to these healthcare providers.



Podplrny tym u posteru na Celostatni konferenci paliativni
mediciny / Our Supportive Team at the poster at the National
Conference of Palliative Medicine

MUDr. Hana Klamova, CSc.
Hana.Klamova@uhkt.cz, +420 221 977 277
dosud nebyl jmenovan

Dokumentacnistiedisko vyhledava, aktualizuje, shromazduje
a také zpracovava data od ldzkovych i ambulantnich
pacientd s diagnézami ALL, AML, CML a MDS jak pro Ceskou
leukemickou skupinu pro Zivot (CELL), tak pro vlastni analyzu
a publikace v souborech Excel, pracuje také s daty pacientd
s nékterymi jinymi hematologickymi diagnézami. Vysledky
jsou zaznamenavany do narodnich i mezinarodnich databazi
Datool, Infinity, Czech MDS Group, FIND, Fungi scoupe
(Rare Invasive Fungal Diseases a ECMM Candida registry).
DatamanaZzerky také vypracovavaji dalsi dil¢i podklady pro
prezentace na seminafich Klinického iseku UHKT. Na zakladé
individudlnich pozadavkd vytvareji exporty z jednotlivych
databazi podle zadanych kritérii.

The Supportive Team works in all inpatient centres
and outpatient clinics of IHBT; it has its place in the IHBT
structure and is supported by its management. It fulfils the
staffing criteria for the convalescent hospital palliative team,
working to improve internal coordination and collaboration
with the primary hematology team.

Setkani pacientské organizace Stopa, hudebni program
naseho byvalého pacienta / Meeting of the Stopa (Trace)
patient organization, musical program of our former patient

MUDr. Hana Klamova, CSc.
Jiri.Schwarz@uhkt.cz, +420 221 977 278
haven’t been named

The Documentation Centre searches, updates, collects and
also processes data from inpatients and outpatients with
ALL, AML, CML and MDS diagnoses for the Czech Leukemia
Group for Life (CELL), as well as for its own analysis and
publications in Excel files, and also works with data from
patients with some other hematological diagnoses. Results
are recorded in national and international databases such
as Datool, Infinity, Czech MDS Group, FIND, and FungiScope
(Rare Invasive Fungal Diseases and ECMM Candida registry).
The data managers also prepare other sub-documents for
presentations at the seminars of the IHBT Clinical Division.
Based on individual requests, they create exports from
individual databases according to specified criteria.
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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, +420 774 500 092
Zastupkyné vedouci: MUDr. Jana Hruskova
Jana.Hruskova@uhkt.cz, +420 221 977 647

Na Transfuznim oddéleni UHKT standardné provadime
predevsim odbéry plné krve a jeji dalsi zpracovani a odbéry
plazmy z aferézy. Pro tyto odbéry funguje pro nase darce
vedle tzv. krevniho barometru (informace o potfebé krevnich
skupin) také objednavkovy systém, ktery nasim darcQ
umoznuje planovat si lépe vlastni ¢as a nasim zaméstnancim
lepsi organizaci provozu odbéra.

Zkazdého odbéru pIné krve (5 146) standardné pripravujeme
tfi vysoce kvalitni transfuzni pfipravky. Jsou to ERD
erytrocyty resuspendované deleukotizované (pripraveno 4
910 TU), plazma €ZP — ¢erstvé zmraZend plazma (pfipraveno
1 032 litrd) a tranfuzni pripravky obsahujici trombocyty
TB — trombocyty z buffy coatu (352 ks), TBSD trombocyty
smésné deleukotizované (604 TU) a TBSRD — trombocyty
smésné deleukotizované v nahradnim roztoku (352 TU).
Standardné v béZném reZimu jsme pfipravili 126 litrd plazmy
z aferézy PA. Na vyzadani vydavame a pripravujeme BFC napf
pro UOCHB, 1. LF, nemocnici Motol, Laboratof molekularni
genetiky UHKT a dal3i. Celkem bylo vydano 508 ks.
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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

Head: MUDr. Jana Zlabova
Jana.Zlabova@uhkt.cz, +420 221 977 348
Deputy Head: MUDr. Jana Hruskova
Jana.Hruskova@uhkt.cz, +420 221 977 647

At the IHBT Transfusion Department we mainly perform
whole blood collection and its further processing and plasma
collection from apheresis on a routine basis. For these
donations, in addition to the so-called “blood barometer”
(information on the need for blood groups), an ordering
system enables our donors to plan their own time better and
our staff to better organize the donation operation.

From each whole blood donation (5,146) we prepare three
high quality transfusion products as a standard. These are:
ERD erythrocytes resuspended deleucotized (4,910 TUs
prepared), fresh frozen plasma (1,032 litres prepared) and
transfusion products containing thrombocytes. TB - buffy
coat thrombocytes (352 pcs), TBSD - mixed deleucotized
thrombocytes (604 TUs) and TBSRD - mixed deleukotized
thrombocytes in replacement solution (352 TUs). 126 litres of
plasma from PA apheresis were prepared in standard mode.
On request, we deliver and prepare BFC, e.g. for UOCHB,
1st Faculty of Medicine, Motol Hospital, IHBT Laboratory of



Vedle téchto transfuznich pfipravk( jsme ve druhém roce
pandemie covid-19 dodali pro nemocné z mnoha jinych
nemocnic 497 TU rekonvalescentni plazmy. Na vyzadani
pfipravuje Transfuzni oddéleni také GPK — granulocyty z plné
krve, a to predevsim pro détské pacienty z FN Motol, ale také
pro nase pacienty. V roce 2021 bylo tato pfipraveno 56 TU. V
pfipadé potreby pripravujeme do rezervy také trombocyty z
aferézy TAD, TADR — 58 odbér(.

Transfuzni oddéleni spolupracuje s Aferetickym oddélenim
pfi pfipravé a provadéni extrakorporalni fotochemoterapie
ECP (provadi fotomodifikaci mononuklearnich bunék pomoci
8-metoxypsoralenu a UVA), celkem bylo takto pfipraveno
306 TU fotomodifikovanych MNC. Dale TO spolupracuje s
AO pfi pripravé patogeninaktivovanych trombocyt( z aferézy
(190 TU) pro transplantované pacienty.

Soucasti Transfuzniho oddéleni je také Laboratot prevence
virovych nakaz LPVN. V roce 2021 provedla 7 613 vzorku
darch krve a krevnich sloZek a potésujici je skutecnost,
Ze s ojedinélou reaktivitou nebyla v NRL potvrzena zadna
pozitivita krvi pfenosné povinné testované nemoci.

Transfuzni oddéleni zajistuje také provoz ozafovace
transfuznich piipravk pro pacienty UHKT. Bylo ozafeno 8
238 TU tranfuznich pfipravkd. Provadi ozafovani i pro TO
VFN.

V roce 2021 byla darcovska ¢ast provozovana v nadhradnich
prostorach vbudové F av brzké dobé se planuje prestéhovani
do nové zrekonstruovanych plvodnich prostor v budové A.

Molecular Genetics, and others. In total 508 TUs of BFC were
delivered.

In addition to these transfusion products, in the second
year of the covid-19 pandemic we supplied 497 TUs of
convalescent plasma to patients from many other hospitals.
On request, the Transfusion Department also prepares WBG
- whole-blood granulocytes, especially for pediatric patients
from Motol Hospital, but also for our patients. In 2021, 56
TUs were prepared for our patients.

If necessary, we also prepare thrombocytes deleucotized
from apheresis for the reserve — 58 collections.

The Transfusion Department cooperates with the Apheresis
Department in the preparation - implementation of
extracorporeal  photochemotherapy ECP  (performs
photomodification =~ of = mononuclear  cells  using
8-methoxypsoralen and UVA). In total, 306 TUs of
photomodified MNCs were prepared. In addition, the two
departments cooperate in the preparation of pathogen-
inactivated thrombocytes from apheresis (190 TUs) for
transplanted patients.

The Transfusion Department also includes the Laboratory for
the Prevention of Viral Infections, and in 2021 it examined
7,613 samples from blood donors and blood components,
and it is gratifying to note that with sporadic reactivity, no
positive blood-borne, compulsorily tested diseases were
confirmed by the NRL. The department also provides the
operation of a transfusion product irradiator for IHBT
patients: 8,238 TUs of transfusion products were irradiated.
It also provides irradiation for the Transfusion Department
of VFN.

In 2021, the donation section was operated in alternative
premises of Building F and it is planned to move to the newly
renovated original premises of Building A in the near future.
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Aferetické oddéleni

Vedouci: doc. MUDr. Zdenka Gasova, CSc.
Zdenka.Gasova@uhkt.cz, +420 221 977 342
Zastupkyné vedouci: MUDr. Martina Bohmova
Martina.Bohmova@uhkt.cz, +420 221 977 245

Aferetické oddéleni pfipravuje za pomoci techniky
hemaferézy transfuzni a bunééné pfipravky a provadi
terapeutické vykony za pomoci techniky hemaferézy.
Aferetické oddéleni pfipravuje:

¢ deleukotizované trombocyty a koncentraty granulocytd.
Pfipravky se separuji pro nejvice rizikovou skupinu pfijemct
— pro pacienty s hematoonkologickymi onemocnénimi, jako
jsou polytransfundovani, aloimunizovani a transplantovani
pacienti se zavaznymi imunitnimi a infekénimi komplikacemi.
Trombocyty v indikovanych pfipadech pfipravujeme
dle kompatibility v HLA a v HPA znacich mezi darcem a
pfijemcem. Dle potieby pfipravujeme také CMV negativni
trombocyty a patogen-inaktivované trombocyty. Aferetické
oddéleni pripravuje trombocyty a granulocyty nejen pro
pacienty z UHKT, ale i pro détské pacienty z FN Motol a pro
VEN;

e lidské tkané a bunky — autologni a alogenni kmenové
krvetvorné burniky a mononuklearni buriky (pro DLI) pro
pacienty UHKT, VFN a pro Cesky registr darct krvetvornych
bunék. Pfiprava lidskych tkdni a bunék probihd v rezimu
tkanového zafizeni;

e separace autolognich mononukledrnich bunék pro
moderni terapie, pfipravek Kymriah (Car-T lymfocyty,
CTLO19, Yescarta, Tecartus);

e mononuklearni bunky pro aktivni protinadorovou
imunoterapii ve spolupraci se spole¢nosti Sotio, a. s.

Aferetické oddéleni dale provadi terapeutické vykony v
rozsahu: vyménna plazmaferéza, vyménna erytrocytaferéza,
deplecni cytaferézy, extrakorporalni fotochemoterapie,
imunoadsorpce IgG a extrakorpordini hemorheoferéza.
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Apheresis Department

Head: doc. MUDr. Zdenka Gasova, 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 prepares transfusion and cell
products using the hemapheresis technique and performs
therapeutic procedures using the hemapheresis technique.

The department prepares the following items:

e Deleucotized thrombocytes and concentrates of
granulocytes. Products are separated for the highest-risk
group of recipients — for patients with 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.

e Human tissues and cells — autologous and allogeneic
hematopoietic stem cellsand 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 It performs the separation of autologous mononuclear
cells for modern therapies, Kymriah (Car-T lymphocytes,
CTLO19, Yescarta, Tecartus).

e Mononuclear cells for active anti-cancer immunotherapy
in collaboration with Sotio, a. s.

The Apheresis Department also performs therapeutic
procedures in the following range: exchange plasmapheresis,



Vykony provadime jak pro pacienty UHKT, tak pro pacienty
VFN, FN Motol a dalgich zdravotnickych zafizeni v Cesku.

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

Oddéleni dlouhodobé spolupracuje s Ceskym registrem
darcd krvetvornych bunék IKEM.

V mezindrodnim méfitku spolupracujeme se Svétovym
registrem pro aferézy (WAA) pti sledovdni nezadoucich
reakci v souvislosti s provadénim terapeutickych hemaferéz.

Aferetické oddéleni v roce 2021

o Aferetické oddéleni ptipravilo 3 663 terapeutickych davek
deleukotizovanych trombocyt( z 1 994 odbérl trombocyt(.
Dale pripravilo 3 terapeutické davky granulocytl z aferézy.
Celkem bylo provedeno 1 454 bezpfispévkovych odbér
trombocytl, coZ odpovidda cca 73 % vsech odbérd. V
poslednich letech je patrny naridst poctu bezpfispévkovych
darcl a bezptispévkovych odbér(.

o Aferetické a Transfuzni oddéleni UHKT spolupracuji pfi
provadéni extrakorpordlni fotochemoterapie, pti ozafovani
transfuznich pfipravk( a pfi pfipravé patogen-inaktivovanych
trombocytl z aferézy. V roce 2021 bylo pfipraveno 188
terapeutickych davek patogen-inaktivovanych trombocytd.
V Cesku se patogen inaktivované trombocyty pfipravuiji
pouze v UHKT.

® Oddéleni provedlo 718 terapeutickych vykon(, vcetné
autolognich a alogennich separaci kmenovych krvetvornych
bunék (PBPC) a mononukledrnich bunék (MNC) u 229
pacientt a dérc(.

e Oddéleni provedlo celkem 110 autolognich a 54 alogennich
separaci PBPC vcetné mononukledrnich bunék pro DLI.
Separace se provadély celkem u 68 pacientd a u 41 darcd.

exchange erythrocytapheresis, depletion cytapheresis,
extracorporeal photochemotherapy, IgG immunoadsorption
and extracorporeal hemorheopheresis. The procedures are
performed for IHBT patients, as well as for patients of the
VFN, FN Motol and other Czech healthcare establishments.

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.

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

The Apheresis Department in 2021

o Prepared 3,663 therapeutic doses of deleucotized
thrombocytes from 1,994 thrombocyte collections.
Furthermore, it prepared 3 therapeutic doses of granulocytes
from apheresis. In total, 1,454 non-remunerated platelet
collections were performed, corresponding to approximately
73% of all collections. In recent years, there has been an
increase in the number of non-remunerated donors and
non-remunerated donations.

e The IHBT Apheresis Department and Transfusion
Department cooperate in the performance of extracorporeal
photochemotherapy, in the irradiation of transfusion
products and in the preparation of pathogen-inactivated
thrombocytes from apheresis. In 2021, 188 utic doses of
pathogen-inactivated thrombocytes were prepared. In the
Czech Republic, pathogen-inactivated thrombocytes are
prepared only at IHBT.

e Performed 718 therapeutic procedures, including
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e Oddéleni provedlo separace mononuklearnich bunék
pro pripravu CAR-T lymfocytll. Celkem bylo provedeno 48
separaci u 43 pacienta.

e Oddéleni pokracovalo v dlouhodobém sledovani ucinnosti
a bezpecnosti mobilizace a separace krvetvornych bunék u
darcl 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, +420 221 977 204

Oddéleni imunohematologie ma dvé zakladni ¢asti. Rutinni
laborator provadi vySetfeni darc krve a pacientd UHKT a
zajistuje komplexni predtransfuzni vySetreni. Specializovana
Cast provadi slozitéjsi vysetreni antigenl a protilatek proti
erytrocytim, leukocytlim a trombocytim. Do této casti
spada Referencni laboratot pro imunohematologii s narodni
a mezinarodni pUsobnosti, slouZici jako diagnosticky servis
pro komplikované ptipady pro vSechny laboratofe transfuzni
sluzbyvCeskuanaSlovensku. Podilise nap¥ipravéahodnoceni
externi kontroly kvality (SEKK) vSech imunohematologickych
laboratofi v obou zemich, spolupracuje se zahrani¢nimi
laboratofemi a pravidelné se ucastni mezindrodnich cykld
externi kontroly kvality (Instand, Interregionale Blutspende
SRK).

Na Oddéleni imunohematologie jsou zavedeny molekuldrné
genetické techniky pro vysetfeni HPA a nové i HLA antigent
a erytrocytovych antigenl (systémy BloodChip, FluoGene)
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autologous and allogeneic separations of peripheral blood
progenitor cells (PBPCs) and mononuclear cells (MNCs) in
229 patients and donors.

e Performed a total of 110 autologous and 54 allogeneic
separations of PBPCs, including mononuclear cells for DLI.
Separations were carried out in a total of 68 patients and 41
donors.

e Performed separations of mononuclear cells for the
preparation of CAR-T lymphocytes. A total of 48 separations
were carried out in 43 patients.

e 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 Inmunohematology
Head: MUDr. Martin Pisacka
Martin.Pisacka@uhkt.cz, +420 221 977 205
Deputy Head: Mgr. Hana Tereza Bolckova
Hana.Bolckova@uhkt.cz, +420 221 977 204

The Department of Immunohematology has two basic parts.
The routine laboratory carries out examinations of blood
donors and patients of IHBT and provides comprehensive
pre-transfusion testing. The specialized part performs
more complex tests of antigens and antibodies against
erythrocytes, leukocytes and thrombocytes. This part
includes the Reference Laboratory for Immunohematology
with national and international competence, serving as a
diagnostic service for complicated cases for all laboratories
of the transfusion service in the Czech Republic and Slovakia.
It is involved in the preparation and evaluation of external
quality assessment (SEKK) of all immunohematology
laboratories in both countries, cooperates with foreign
laboratories and regularly participates in international
external quality assessment cycles (Instand, Interregionale
Blutspende SRK).

Molecular genetic techniques are in place at the Department



a citlivé laboratorni techniky na bdazi mikrokulicek (bead
arrays) pro screening a identifikaci HLA, HPA a HNA
protilatek. Provadi se i testovani genotypu erytrocytovych
antigeni metodou PCR-SSP (ReadyGene) a ve spolupréci
s oddélenim HLA i sekvenovani nové generace (NGS) u
vzorkd s atypickymi ABO fenotypy. Pomoci genotypizacnich
technik jsou vySetfovdny komplikované sérologické nalezy
u pacientd z Ceska a Slovenska. Oddéleni zarover slouzi
k vyhleddvani vzacnych znakl u darcl krve, ktefi jsou
zarazovani do Registru vzacnych darcd krve. Referencni
laborator pro imunohematologii vyuZiva nejnovéjsi postupy
k eliminaci komplikaci pfedtransfuznich vySetfeni u pacientd
[é¢enych monoklondlnimi protilatkami (napf. Daratumumab,
Isatuximab) i k detekci vzacnych protilatek proti erytrocytim
pomoci rekombinantnich antigent (rBGA).

V roce 2021 testovala referentni laboratof pro
imunohematologii ve spolupraci s laboratofi pritokové
cytometrie (doc. Marinov) pouZiti fluorescencné znacenych
monoklondlnich protildtek k detekci raritnich antigent
krevnich skupin v ABO systému. Laboratof dale provadi
vySetfeni protildtek asociovanych s HIT (anti-heparin/
PF4), vietné vysetfeni protildtek asociovanych s VITT
(vakcinaci SARS-COV-2 mediované imunitni trombotické
trombocytopenii). Laboratof se podilela i na tvorbé
doporuéeni vydaného Ceskou spole¢nosti pro trombdzu a
hemostdzu pro diagnostiku a |é¢bu VITT. Laboratof provadi
také vysetieni darcd krve a covid rekonvalescentni plazmy
na pritomnost HLA a HNA protilatek v rdmci prevence riziko
TRALI. VSechny tyto metody pfispivaji k podrobnéjSimu
a presnéjsSimu vysetfeni darcd a prijemcl transfuznich
pripravk(, coZ predstavuje dalsi krok k personalizované
substitucni terapii na miru.

Na oddéleni probéhlo béhem roku deset kratkodobych
staii (laborantd a VS laboratornich pracovnikl). Dale je
laboratof zapojena do pregraduadlni i postgradudini vyuky
imunohematologickych aspektll transfuzniho Iékarstvi.
V rdmci vybéru optimdiniho darce pro haploidentickou
transplantaci vySetfujeme u pacientl lymfocytotoxicky
crossmatch vcetné vySetfeni senzitivnimi ,bead array”
technikami a dale HLA protilatky s dirazem na identifikaci

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. Genotype
testing of erythrocyte antigens by PCR-SSP (ReadyGene) and
next-generation sequencing (NGS) of samples with atypical
ABO phenotypes are also performed in collaboration with
the Department of HLA. Complicated serological findings
in patients from the Czech Republic and Slovakia are
investigated using genotyping techniques. They are also used
to search for rare traits in blood donors who are included in
the Rare Blood Donor Registry. The Reference Laboratory for
Immunohematology uses the latest procedures to eliminate
complications of pre-transfusion examinations in patients
treated with monoclonal antibodies (e.g. Daratumumab,
Isatuximab) and to detect rare antibodies to erythrocytes
using recombinant antigens (rBGA).

In 2021, the Reference Laboratory for Inmunohematology,
in collaboration with the Flow Cytometry Laboratory (doc.
Marinov), tested the use of fluorescently labeled monoclonal
antibodies to detect rare blood group antigens in the ABO
system. The laboratory also performs testing of antibodies
associated with HIT (anti-heparin/PF4), including testing of
antibodies associated with VITT (SARS-COV-2 vaccination-
mediated immune thrombotic  thrombocytopenia).
The laboratory also participated in the development of
the recommendations issued by the Czech Society for
Thrombosis and Hemostasis for the diagnosis and treatment
of VITT. The laboratory also performs testing of blood donors
and covid convalescent plasma for the presence of HLA and
HNA antibodies as part of TRALI risk prevention. All of these
methods contribute to more detailed and accurate testing of
donors and recipients of transfusion products, which is the
next step towards personalized replacement therapy.

In the course of the year, 10 short-term internships
(laboratory technicians and university laboratory staff) took
place in the department. Furthermore, the laboratory is
involved in undergraduate and postgraduate teaching of
immunohematological aspects of transfusion medicine. As
part of the selection of the optimal donor for haploidentical
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protilatek proti neshodnym HLA antigentm darce. Laborator
HLA serologie obhajila EFI akreditaci na lymfocytotoxicky
crossmatch, ziskala EFI akreditaci na screening a identifikaci
protildtek HLA 1. a Il. t¥idy testy pevné faze na Luminexu, v
roce i 2021 CIA akreditaci na lymfocytotoxicky crossmatch,
HLA protildtky LCT testem a serotypizaci antigen HLA
I. tfidy a EFI akreditaci na lymfocytotoxicky crossmatch
a screening a identifikaci protilatek HLA 1. a Il. tfidy
,bead array” technikami. Laboratof HLA se ucastni se
stabilné velmi vysokou Uspésnosti externi kontroly kvality
poradanych Evropskou transplantacni referencni laboratofi
(ETRL). Pracovnici oddéleni se aktivné ucastnili konferenci
s edukacnimi i odbornymi predndskami (16. pracovni dny
v transfuznim Iékafstvi, Plzeri; Il. Cesky hematologicky a
transfuziologicky sjezd, Olomouc, aj.).

Gl FIic-a:

- BRIC 145anti A
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transplantation, patients are screened for lymphocytotoxicity
crossmatch, including testing with sensitive “bead array”
techniques, and HLA antibodies, with emphasis on the
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Antigen

Vysetteni protilatek anti-HLA . tfidy u pacienta pred haploidentickou transplantaci

Examination of antibodies against HLA type | in a patient before haploidentical transplantation

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
s povolenim SUKL opatiovat, zpracovavat, uchovavat,
propoustét a distribuovat krvetvorné buriky pro alogenni
i autologni transplantace a vstupni materidl pro vyrobu
|éCivych pripravkd moderni terapie (CAR-T). OBT zpracovava
a uchovava darcovské lymfocyty pro potransplantacni

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 licensed by SUKL to acquire,
process, store, release and distribute hematopoietic cells
for both allogeneic and autologous transplantations, as well
as input material for the production of advanced therapy
medicinal products (CAR-T). OBT processes and stores
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imunoterapii. Na oddéleni se vyrabéji i Iécivé pripravky
moderni terapie (VSL). Oddéleni bunécné terapie
zabezpecuje sluzby pro vsechny prazské transplantacni
programy.

Lécivé pripravky moderni terapie (LPMT)

OBT rozviji svlij vlastni program bunécné terapie: virus
specifické lymfocyty (VSL), lidské mezenchymové stromalni
bunky (hMSC), podili se také na pripravé geneticky
modifikovanych tzv. CAR-T lymfocytd.

Cinnost Oddéleni bunééné terapie v roce 2021

Celkem byly provedeny odbéry od 235 darcU, z toho 112 byli
zdravi darci pro alogenné transplantované pacienty a 123
autologné odebirani pacienti.

Ze 112 zdravych darch pro alogenni pacienty bylo 82 darct
odebrano pro UHKT a 30 dércd pro KDHO FN Motol. Celkem
bylo zpracovano 132 odbérii a z nich bylo pfipraveno 661
bunécénych pfripravki. Dércovskych lymfocytl (DLI) bylo
vyrobeno 434, perifernich kmenovych bunék (PBPC) 224 a
kostnich dreni (KD) 3.

Pro autologni poutZiti bylo pfijato ke zpracovani 170 odbér0
krvetvornych bunék od 123 pacientd. 69 nemocnych bylo
z VFN, 39 z FNKV, 15 z FN Motol. Z celkového poctu 371
bunéénych pripravki bylo 356 PBPC a 15 kostnich dreni.

Periferni mononukledrni buriky (PBMC) jako surovina pro
vyrobu CAR-T lymfocyt(i byly odebrany 44 pacientim, bylo
zpracovano 49 odbérl a vyrobeno 110 vakll PBMC, z toho
bylo propusténo pro vyrobu do vyrobniho zafizeni firmy
Novartis bylo 73 vakd pro 32 pacient(.

V loriském roce bylo na OBT doddno LPMT Kymriah pro
20 pacientd a timto p¥ipravkem bylo na UHKT lé¢eno 18
pacientd.

Aplikace kryokonzervované krvetvorné tkané
Pracovnici OBT v roce 2021 asistovali u aplikaci ve vsech
spolupracujicich centrech, celkem bylo aplikovano 454
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donor lymphocytes for post-transplant immunotherapy.
The department also produces advanced therapy medicinal
products (ATMPs). The Cell Therapy Department provides
services for all Prague transplant programs.

Advanced therapy medicinal products (ATMPs)

OBT develops its own cell therapy program of virus-specific
lymphocytes (VSLs), human mesenchymal stromal cells
(hMSC) and is involved in the preparation of genetically
modified CAR-T lymphocytes.

Activity of the Cell Therapy Department in 2021

Blood collections were made from a total of 235 donors, 112
of whom were healthy donors for patients after allogeneic
transplantation, and 123 autologous patients.

Out of 112 healthy donors for allogeneic patients, 82
underwent collections for IHBT and 30 donors for KDHO
FN Motol. A total of 132 collections were processed and,
from them, 661 cell products were prepared. 434 donor
lymphocytes (DLI), 224 peripheral blood stem cells (PBPC)
and 3 bone marrows (BM) were produced.

For autologous use, the department received 170 collections
of hematopoietic cells from 123 patients. 69 patients were
from VFN, 39 from FNKV, and 15 from FN Motol. Of the total
of 371 cell products, 356 were PBsPCs and 15 bone marrows.

Peripheral blood mononuclear cells (PBMCs) as a raw
material for CAR-T lymphocyte production were collected
from 44 patients, 49 samples were processed and 110 bags
of PBMCs were produced, of which 73 bags for 32 patients
were released for production at the Novartis manufacturing
facility.

Last year, LPMT Kymriah was delivered to OBT for 20 patients
and 18 patients were treated with this product at IHBT.

Application of cryopreserved hematopoietic tissue
In 2021, OBT staff members assisted with applications at
all collaborating centres, with a total of 454 bags of cell



vakd bunécénych pfipravkl, z toho 369 vakd PBPC, 11 products administered, including 369 bags of PBPC, 11 bags

vakd kostni dfené a 74 vakd DLI. K nardstu poctu aplikaci of bone marrow and 74 bags of DLI. The increase in the
kryokonzervovanych ptipravk( doslo v souvislosti s pandemii number of cryopreservation applications is due to the COVID
covid-19, protoze jsou kryokonzervovany alogenni bunécné 19 pandemic, because allogeneic cell products from related
pripravky od pfibuznych i nepfibuznych darca. and unrelated donors are cryopreserved.
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Alogenni darci, odbéry a pripravky - trendy 2016-2021
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PBMC pro vyrobu Kymriah - trendy 2019 -2021
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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.

Nasim 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 neZ sto
vSeobecnych sester rlzného stupné vzdélani i specializace,
oSetrovatelky, sanitafi a také naptiklad zdravotné-socialni
pracovnice, nutri¢ni terapeutky i fyzioterapeuti. VSichni
velmi Uzce spolupracuji s rodinami a dalSimi blizkymi
pacientd.

Management Useku pro oZetiovatelskou péci se zaroveri
podili na koncepci [é¢ebnych program i strategickych cilG v
celém UHKT. Ogetiovatelsky personal vyznamné participuje
na procesu systematického a kontinudlniho zvySovani
kvality poskytované péce v ramci jak akreditace SAK, tak
mezinarodnich JACIE a JCI.

Oddéleni fyzioterapie

Zaméstnanci oddéleni fyzioterapie se podileji na preventivni
a individudlni |é¢ebné rehabilitacni péci u hospitalizovanych
i ambulantnich pacient(. Specidlni péce je vénovana
pacientlim s poruchami hemokoagulace.

Rehabilitacni program zahrnuje zakladni cile rehabilitacni
péce: predchazeni komplikacim, obnoveni porusenych
tkani, zabranéni progresi poskozeni a rozvoji komplikaci
progredujiciho onemocnéni.
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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 systematic and continuous improvement of the
quality of care provided both within the framework of SAK
accreditation and JACIE and JCl international accreditation.

Physiotherapy Department

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



Oddéleni nutricni terapie

Oddéleni zabezpecuje adekvatni nutriéni péci o pacienty
se zvldstnim zamérfenim na dietni opatfeni v pridbéhu
jednotlivych fazi 1écby u hospitalizovanych i ambulantnich
pacientd. Béhem hospitalizace je sledovan a hodnocen
nutriéni stav pacientl, je provadéna edukace pacientl a
rodinnych pfislusnik(l o dietnich omezenich a stravovacim
rezimu v obdobi hospitalizace i napfiklad o naslednych
docasnych  stravovacich omezenich po  propusténi
do domaciho prostredi. Pacienti mohou s nutri¢nimi
terapeutkami konzultovat postupy i pomoci e-mailu nebo
telefonicky. Pro ambulantni pacienty po transplantaci
krvetvornych bunék je dvakrat tydné k dispozici nutri¢ni
poradna.

Zdravotné-socidlni sluzby

Utvar participuje na fe$eni zdravotné-socialni problematiky
pacientd UHKT v kontextu dlouhodobého onemocnéni.
Zdravotné-socialni péce je cilené planovédna na zikladé
indikace Iékare a individualnich potreb pacienta s ohledem
na socialni zazemi i moznosti rodiny.

V prlbéhu hospitalizace kontaktuje zdravotné-socialni
pracovnik pacienta a jeho blizké a spolecné vytvareji plan
navaznych zdravotné-socidlnich a podplrnych sluzeb v
terénu nebo v lGzkovych zatizenich. Cilem sluzby je bezpecné
propusténi pacienta do pfirozeného, domaciho prostredi,
eventudlné do adekvatniho liZzkového zafizeni hospicové
péce. Uzce spolupracujeme s poskytovateli doméci paliativni
péce napri¢ celym Ceskem. Zdravotné-socialni pracovnice je
zapojena do podplrného a paliativniho tymu UHKT.
Uspésné, i kdyz v omezenych moinostech pokracovala v
tomto roce také spoluprace v ramci podplrného programu s
dobrovolnickou organizaci Amélie, z. s.

Vzdélavani nelékarského zdravotnického

personalu

Profesni rozvoj oSetfovatelského personalu probihd v
ndvaznosti na potfeby pacientl IéCenych v ambulantni i
|Gzkové &asti UHKT. Sestry jsou do specializa¢éniho vzdélavani
zatazovany pribéiné s ohledem na provozni mozZnosti

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
centre is available for 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
they draw 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 2021.

Education of non-medical health professionals

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 centres. We also support
the staff members’ participation in short term educational
and professional activities; we facilitate their involvement
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pracovist. Podporujeme také uGcast na kratkodobych
vzdélavacich a odbornych akcich, ucast je pracovnikim
umozinovdna v zdvislosti na organiza¢nich a financnich
moznostech. PFi zafazovani jednotlivych pracovnikd je vidy
zohlednéna ucast na vzdéldvacich aktivitdch v pfedchozim
kalendarnim roce.

V pribéhu roku poradame vlastni odborné seminare a dalsi
vzdélavaci akce, napfiklad certifikovany kurz OSetfovatelska
péce o pacienta v hematoonkologii — v roce 2021 kurz
absolvovalo 8 vieobecnych sester UHKT.

| v letoSnim roce do planu vzdélavani vyznamné zasdhla
pandemie covidu-19, a tak byly nékteré vzdélavaci akce
zruSeny, presunuty nebo nahrazeny virtudlni formou. V
ramci celozivotniho vzdélavani se v roce 2021 zaméstnanci
oSetrovatelskych profesi zicastnili celkem 34 odbornych akci
poradanych v Cesku.

Vseobecnych sester celkem: 103
Osetrovatell celkem: 6

Sanitara celkem: 28

Nutricni terapeuti: 2
Fyzioterapeuti: 3

Zdravotné socidlni pracovnice: 1
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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 — 8 general nurses of IHBT attended the
course in 2021.

The 2021 education schedule was also significantly affected
by the Covid-19 pandemic, and therefore some educational
events were cancelled, rescheduled or replaced by virtual
events. As part of continuing education, in 2021, nursing
staff attended a total of 34 professional events organized in
the country.

General nurses total: 103
Male nurses total: 6
Orderlies total: 28
Nutrition therapists: 2
Physiotherapists: 3
Medical social worker: 1
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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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Nameéstkyné: RNDr. Monika Belickova, Ph.D.
Monika.Belickova@uhkt.cz, +420 221 977 305
Zastupce naméstkyné: Mgr. Jan Fri¢, Ph.D.
Jan.Fric@uhkt.cz, +420 221 977 648

Usek pro védu, vyzkum a vyvoj se sklada z osmi laboratof,
na kterych se provadi jak specializovana diagnosticka
rutinni  vySetfeni, tak translaéni a zdkladni vyzkum.
Multidisciplinarita vyzkumu vyuzivad znalosti a technologie
v oborech molekularni genetiky/genomiky, proteomiky/
interaktomiky, metabolomiky, biochemie, imunogenetiky,
imunologie a cytogenetiky.

Transla¢ni vyzkum je smérovan predevsim ke zlepseni péce
o pacienty s hematologickymi chorobami. DaleZitym uUkolem
je téz vyuka studentd, a to pregradudlnich i postgradualnich.

Oddéleni molekularni genetiky

Vedouci: doc. Mgr. Katefina Machova Poldkova, Ph.D.
Katerina.Machova@uhkt.cz, +420 221 977 272/181
zastupkyné vedouci: Mgr. Hana Zizkova, Ph.D.
Hana.Zizkova@uhkt.cz, +420 221 977 221

Oddéleni molekuldrni genetiky poskytuje akreditovana
molekuldarné-genetickd vySetfeni onkogenu BCR::ABL1
a s tim souvisejici pravidelné molekuldrni monitorovani
méfitelné rezidudini 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 |é¢bé inhibitory tyrozinovych kindz, pro jejichz
detekci je pouzivana akreditovana metoda sekvenovani nové
generace (NGS). DalSimi poskytovanymi vySetfenimi jsou
analyza panelu fuznich gend, které se vyskytuji u pacientl s
ALL, a farmakogenotypovani jednobodového polymorfismu
souvisejiciho s odpovédi na Ié¢bu imatinibem.

V uplynulém roce bylo provedeno xy vysetieni molekularniho
monitorovani transkriptu BCR::ABL1 (xy vySetfeni hladiny
transkriptu BCR::ABL1 a xy vySetfeni pro analyzu mutaci v
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Head of Division: RNDr. Monika Belickova, Ph.D.
Monika.Belickova@uhkt.cz, +420 221 977 305
Deputy Head: Mgr. Jan Fri¢, Ph.D.
Jan.Fric@uhkt.cz, +420 221 977 648

The Division for Science, Research and Development
consists of eight laboratories, where specialized diagnostic
routine tests, as well as translational and basic research are
performed. The multidisciplinary nature of the research
makes use of knowledge and technology in the fields of
molecular genetics/genomics, proteomics/interactomics,
metabolomics, biochemistry, immunogenetics, immunology
and cytogenetics.

Translational research is primarily aimed at improving the
care of patients with hematological diseases. Teaching
both undergraduate and postgraduate students is also an
important task.

Department of Molecular Genetics

Head: doc. Mgr. Katefina Machova Polakova, 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 Department of Molecular Genetics provides accredited
molecular genetic testing of the BCR::ABL1 oncogene and
associated regular molecular monitoring of measurable
residual disease (MRD) in patients with chronic myeloid
leukemia (CML) and Ph+ acute lymphoblastic leukemia (ALL),
as well as detection of mutations in the BCR::ABL1 kinase
domain that cause resistance to treatment with tyrosine
kinase inhibitors, for the detection of which an accredited
next-generation sequencing (NGS) method is used. Other
tests provided include analysis of a panel of fusion genes
that are present in ALL patients and pharmacogenotyping
of a single point polymorphism associated with response to
imatinib treatment.

The year 2021 saw xy tests of molecular monitoring of
BCR::ABL1 transcript (xy tests of BCR::ABL1 transcript



BCR::ABL1), xy diagnostickych vysetfeni pfitomnosti a typu
transkriptu BCR::ABL1 a xy vySetfeni panelu fuznich gend
u pacientl s diagnézou ALL. Nova metoda vysetfeni MLPA
(Multiplex Ligation-dependent Probe Amplification) pro
detekci ¢astych genetickych abnormalit u ALL pacient( byla
optimalizovdna a validovdna a je ptipravena pro zavedeni do
praxe.

Svou vyzkumnou cinnost oddéleni sméruje ke zlepSovani
molekularni diagnostiky CML a ALL pro klinickou praxi s
vyuZitim novych technologii (pf. sekvenovani nové generace,
digitalni PCR). Cilem je zjistit a s klinickou relevanci vcas
odhalit rozvijejici se rezistenci na lé¢bu (vyzkum in vitro a in
vivo). V ramci svych projektd studuje také dalsi molekularni
mechanismy onemocnéni (pf. rozvoj mutaci v nadorové
specifickych genech, epigenetickd regulace ve zdravé a
leukemické krvetvorbé; role transportéri Iék( ve vzniku
rezistence na léky).

Oddéleni plsobi jako referencni laboratof pro monitorovani
pacientl s CML zafazenych do narodni akademické klinické
studie HALF. V ramci této klinické studie vysetfuje zarazené
pacienty ze ¢tyf hematologickych center a vede substudie
zamérené na validaci prediktivniho modelu zachovani TFR
po vysazeni TKI (Machova, Zizkova et al. Leukemia 2020)
a validaci farmakogenotypl souvisejici s TFR u pacientd
|éCenych imatinibem (Jaruskova et al. J Exp Clin Cancer Res.
2017).

Oddéleni publikovalo praci zaméfrenou na vyuziti ddPCR pro
rychlou a citlivou detekci mutaci v BCR::ABL1 formou Letter
to Editor: Polivkova, V. et al. Sensitivity and reliability of DNA-
based mutation analysis by allele-specific digital PCR to follow
resistant BCR-ABL1-positive cells. Leukemia 35, 2419-2423
(2021). Zasadnim vystupem ukonceného feSeni projektu
GACR 18-18407S byla stéZejni publikace Curik, Polivkova et
al. Somatic Mutations in Oncogenes Are in Chronic Myeloid
Leukemia Acquired De Novo via Deregulated Base-Excision
Repair and Alternative Non-Homologous End Joining. Front.
Oncol., 20 September 2021.

Vystupy vyzkumné prace byly Ustné prezentovany
(vyzvané prednasky nebo na zakladé hodnoceni abstrakt)

levels and xy tests for analyzing mutations in BCR::ABL1),
xy diagnostic tests for the presence and type of BCR::ABL1
transcript and xy tests of a panel of fusion genes in patients
diagnosed with ALL. A new MLPA (Multiplex Ligation-
dependent Probe Amplification) assay method for the
detection of common genetic abnormalities in ALL patients
was optimized and validated and is ready forimplementation.

Thedepartment‘sresearchactivitiesaretargetedatimproving
the molecular diagnosis of CML and ALL for clinical practice
using new technologies (e.g. next-generation sequencing,
digital PCR). The aim is to identify and detect early and
clinically relevant developing resistance to treatment (in
vitro and in vivo research). Its projects also explore other
molecular mechanisms of disease (e.g. development of
mutations in tumor-specific genes, epigenetic regulation
in healthy and leukemic hematopoiesis; role of drug
transporters in drug resistance).

The department acts as a reference laboratory for
monitoring CML patients enrolled in the national academic
clinical trial called HALF. As part of this clinical trial, it is
investigating enrolled patients from 4 hematology centres
and conducting substudies aimed at validating a predictive
model of TFR maintenance after TKI discontinuation
(Makhova, Zizkova et al. Leukemia 2020) and validating
TFR-related pharmacogenotypes in patients treated with
imatinib (Jaruskova et al. J Exp Clin Cancer Res. 2017).

The department published a paper on the use of ddPCR
for rapid and sensitive detection of mutations in BCR::ABL1
in the form of a Letter to the Editor: Polivkova, V., et al.
Sensitivity and reliability of DNA-based mutation analysis
by allele-specific digital PCR to follow resistant BCR-ABL1-
positive cells. Leukemia 35, 2419-2423 (2021). A major
output of the completed GACR project 18-18407S was the
key publication Curik, Polivkova, et al. Somatic Mutations
in Oncogenes Are in Chronic Myeloid Leukemia Acquired De
Novo via Deregulated Base-Excision Repair and Alternative
Non-Homologous End Joining.Front. Oncol., 20 September
2021.
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na konferencich domacich a zahranicnich; 21. prazské
hematologické dny—Hematologie 2021 —Post-ASH: Machova:
Major molecular response is the threshold for NGS analysis
and resistant BCR::ABL1 mutation detection in CML; Il. ¢esky
hematologicky a transfuziologicky sjezd: Machovd: Pacient-
specifické genomické fuze BCR::ABL1 v predikci predpovédi
remise bez 16¢by u CML; Zizkovd: Analyzy hladiny BCR::ABL1
na urovni mRNA a DNA u pacientd s raritnimi pfestavbami
BCR::ABL1 ukazuji na moznosti vysazeni lécby TKI; Cufik:
Mechanismus mutageneze onkogent u cml rezistentni k Iécbé
inhibitory tyrozinovych kindz; 23rd John Goldman conference
on CML: Burda: Metabolism in muscle cells is influenced
by carnitine intracellular concetration decrease caused by
imatinib treatment. Na konferencich evropské a americké
hematologické spolecnosti byly prezentovany vysledky prace
formou posterll. Oddéleni je hlavnim reSitelem projektu,
ktery v roce 2021 ziskal grantovou podporu od Agentury
pro zdravotnicky vyzkum CR & NU21-07-00225 — Spektrum
somatickych mutaci detekovanych NGS a jejich souvislost
s prognozou a lécebnymi vysledky dospivajicich a mladych
dospélych pacienti s Ph pozitivnimi leukémiemi.

Oddéleni HLA

Vedouci oddéleni: Ing. Milena Vrana
Milena.Vrana@uhkt.cz, +420 221 977 430
zastupkyné vedouci: Mgr. Hana Cechova
Hana.Cechova@uhkt.cz, +420 221 977 308

Oddéleni HLA je ve struktufe Ustavu hematologie a krevni
transfuze (UHKT) samostatnym oddélenim v rdmci Useku
pro védu, vyzkum a vyvoj a je soucdsti Komplementu
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The results of the research work were presented orally
(invited lectures or based on the evaluation of abstracts) at
conferences at home and abroad; 21st Prague Hematology
Days - Hematology 2021- Post-ASH: Machovd: Major
molecular response is the threshold for NGS analysis and
resistant BCR::ABL1 mutation detection in CML; 1l Czech
Hematology and Transfusiology Congress: Machovd-
Pacient-specifické genomické fuze BCR::ABL1 v predikci
predpovédi remise bez Ié¢by u CML (Patient-specific genomic
BCR::ABL1 fusions in predicting treatment-free remission in
CML); Zizkovd- Analyzy hladiny BCR::ABL1 na trovni mRNA
a DNA u pacientu s raritnimi pfestavbami BCR::ABL1 ukazuji
na moznosti vysazeni Iécby TKI (Analyses of BCR::ABL1 levels
at mRNA and DNA levels in patients with rare BCR::ABL1
rearrangements suggests the possibility of discontinuing TK/
treatment); Cufik- Mechanismus mutageneze onkogen(i ucm|
rezistentni k 1é¢bé inhibitory tyrozinovych kindz (Mechanism
of oncogene mutagenesis in cml resistant to treatment with
tyrosine kinase inhibitors). 23rd John Goldman conference
on CML: Burda- Metabolism in muscle cells is influenced
by carnitine intracellular concentration decrease caused by
imatinib treatment. The results of the work were presented
at the conferences of the European and American Society
of Hematology in the form of posters. The department is
the main investigator of the project, which in 2021 received
grant support from the Czech Health Research Council (AZV
CR) no. NU21-07-00225 “Spectrum of NGS detected somatic
mutations and their association with prognosis and outcome
of adolescent and young adult patients with Ph-positive
leukemias”.

Department of HLA

Head: Ing. Milena Vrana
Milena.Vrana@uhkt.cz, +420 221 977 430
Deputy Head: Mgr. Hana Cechova
Hana.Cechova@uhkt.cz, +420 221 977 308

The Department of HLA is an autonomous department
within the structure of the Institute of Haematology and
Blood Transfusion (IHKT) within the Department of Science,



laboratofi UHKT a  Narodni referenéni laboratofe pro
DNA diagnostiku (NRL). Soucasti Oddéleni HLA je Skupina
HLA genotypizace a Skupina bunécného chimerizmu. Na
oddéleni HLA jsou provadéna vysetfeni pro klinické ucely,
oddéleni participuje rovnéz na vyzkumné a vyukové ¢innosti.
Hlavnim zamérenim oddéleni HLA jsou vySetfeni pacientl
spojena s vyhleddavanim vhodnych darcl pro transplantace
hematopoetickych  kmenovych  bunék a nasledné
monitorovani potransplantacniho pribéhu. Oddéleni HLA
v roce 2021 Uspésné obhdjilo akreditaci nejen dle platnych
geskychnorem (CSNEN1SO 15189, CSNENISO 17025), ale také
splnilo také poZadavky dle Standards for Histocompatibility
Testing of European Federation for Immunogenetics. Celkové
bylo na HLA vysetfeno na HLA 12901 290 vzorku (z toho 348
vzorkl pacientl pred transplantaci krvetvornych bunék, 335
vzorkd pribuznych darcd, 280 vzorkl nepfibuznych darcl ze
zahranicnich registr( a ¢eskych registr(, 275 vzorkd pacient
pro daldi indikace a 52 vzorkd externi kontroly kvality).
Pro sledovani bunééného chimerizmu bylo vySetfeno
43724 372 primarnich vzorkd (z toho 203 vzorkd ptijemcl
a darcl pro vysSetreni informativity, 41414 141 vzork( pro
potransplantacni monitorovani a 28 vzorkd externi kontroly
kvality).

V roce 2021 v ramci NRL obé pracovni skupiny opét
organizovaly externi kontroly kvality: ,Vazba HLA s
chorobami“ a ,Kvantitativni vySetfeni bunécného
chimerizmu”. Obé tyto kontroly kvality probéhly na
mezinarodni Urovni a jsou zafazeny v seznamu poskytovatell
External Proficiency Testing (EPT) u European Federation for
Immunogenetics a u Ceského institutu pro akreditaci. ,Vazby
HLA s chorobami” se ve dvou kolech zucastnilo celkem 34
laboratofi, predeviim z Ceska, ale i z Rakouska, Slovenska,
Itdlie a Bosny a Hercegoviny. ,Kvantitativniho wvysetreni
bunécného chimerizmu“ se zGc¢astnilo v fadném kole celkem
16 laboratofi (3 z Ceska, 2 ze Slovenska, 4 z Polska, 1 z
Madarska, 2 z Ruska, 2 z Turecka, 1 z Recka, 1 z Rakouska),
doplrikové kolo nebylo organizovano.

Testovdni HLA systému u pacientl a vybranych darcl je
nadale provadéno vysoce presnymi metodami masivné

Research and Development and is part of the Complement
of Laboratories of the IHKT and the National Reference
Laboratoryfor DNA Diagnostics (NRL). The Department of HLA
includes the HLA Genotyping Group and the Cell Chimerism
Group. The department also participates in research and
teaching activities. The main focus of the Department of HLA
is the examination of patients associated with the search for
suitable donors for hematopoietic stem cell transplantation
and subsequent monitoring of the post-transplantation
process. In 2021, the department successfully defended
its accreditation not only according to the valid Czech
standards (CSN EN I1SO 15189, CSN EN ISO 17025), but also
fulfilled the requirements according to the Standards for
Histocompatibility Testing of the European Federation for
Immunogenetics. A total of 1,290 samples were tested for
HLA (of which 348 samples of patients before hematopoietic
cell transplantation, 335 samples of related donors,
280 samples of unrelated donors from foreign registries
and Czech registries, 275 samples of patients for other
indications and 52 samples of external quality control). For
the monitoring of cellular chimerism, 4,372 primary samples
were examined (including 203 recipient and donor samples
for informativity testing, 4,141 samples for post-transplant
monitoring and 28 external quality control samples).

In 2021, the two working groups within the NRL again
organized external quality controls: the “HLA-disease
linkage” and the “Quantitative testing of cellular chimerism”.
Both of these quality checks were conducted at international
level and are included in the list of External Proficiency
Testing (EPT) providers of the European Federation for
Immunogenetics and the Czech Accreditation Institute. A
total of 34 laboratories, mainly from the Czech Republic, but
also from Austria, Slovakia, Italy and Bosnia and Herzegovina,
participated in two rounds of the ,HLA-Disease Linkages”. A
total of 16 laboratories (3 from the Czech Republic, 2 from
Slovakia, 4 from Poland, 1 from Hungary, 2 from Russia, 2
from Turkey, 1 from Greece, 1 from Austria) took part in the
“Quantitative testing of cellular chimerism” in the regular
round; the supplementary round was not organized.
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paralelniho sekvenovani. Diky témto testim jsou pro nase
pacienty vybirdni ti nejvhodnéjsi pfibuzni i nepfibuzni
darci krvetvornych bunék. V pribéhu roku 2021 byl postup
pro vybér darcl naddle zprestiovan, zvlasté u pribuznych
haploidentickych dércd. Do rutinniho vybéru byly doplnény
testy vysokého rozliSeni pro upresnéni selekce dle donor
specifickych protilatek pacienta.

V potransplanta¢nim monitorovani jsme do rutinniho
vySetfeni v roce 2021 nové zavedli vySetfeni HLA markerd
u pacientl po haploidentickych HSCT zaloZzené na metodice
kvantitativni real-time PCR komerénim kitem HLA-KMR
assays (GenDx). To ndm umoini v pfipadé narlstu autologni
krvetvorby rozlisit klasicky relaps od HLA loss relapsu
a tim zajistit pro naSe pacienty vhodnou strategii jejich
|éCby. Odlisit HLA loss relaps od klasického relapsu je pro
uréeni nasledné strategie léCby zcela zasadni. V pripadé
HLA loss relapsu je standardné pouZzivanad lécba podanim
darcovskych leukocytl neefektivni, naopak tento postup
mUZe pacientlv stav naopak dale zhorsit tim, Ze v dusledku
ztraty heterozygozity je leukemickym burkdm poskytovana
selektivni vyhoda, diky které uniknou imunologickému tlaku
aloreaktivnich darcovskych T-bunék. Ty pak napadaji zdravé
tkané pacienta a mohou vést k reakci Stépu proti hostiteli.

Vyuzivané KMR markery nejsou pouZitelné pro viechny nase
sledované pacienty. Proto je v ramci vyzkumného projektu
zavadén a testovan novy postup s vyuzitim metod vysoce
pfesného masivné paralelniho sekvenovani. Ten vyuZivd
unikatni bioinformaticky pfistup pro hodnoceni sekvencnich
dat z oblasti HLA, ktery je vyvijen v nasi laboratofi a umoznuje
odliseni HLA loss relapsu u vSech nami sledovanych pacient(
s vysokou presnosti.
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Testing of the HLA system in patients and selected donors
continues to be performed using highly accurate massively
parallel sequencing methods. Thanks to these tests, the most
suitable related and unrelated hematopoietic cell donors are
selected for our patients. During 2021, the donor selection
process continued to be refined, particularly for related
haploidentical donors. High-resolution tests were added to
the selection routine to refine the selection according to the
patient’s donor-specific antibodies.

In post-transplant monitoring, we have newly introduced HLA
marker testing in patients after haploidentical HSCT based
on quantitative real-time PCR with a commercial HLA-KMR
assays (GenDx) kit in 2021. This will allow us to differentiate
classicrelapsefromHLAlossrelapseinthe event of autologous
hematopoiesis and thus ensure an appropriate treatment
strategy for our patients. Differentiating HLA loss relapse
from classic relapse is crucial to determine the subsequent
treatment strategy. In the case of HLA loss relapse, the
standard treatment of donor leukocytes is ineffective; on
the contrary, this approach may further worsen the patient’s
condition by providing a selective advantage to the leukemic
cells due to the loss of heterozygosity, which allows them to
escape the immunological pressure of alloreactive donor T
cells. These then attack the patient’s healthy tissues and can
lead to a graft-versus-host reaction.

The KMR markers used are not applicable to all our
monitored patients. Therefore, a new procedure using high-
precision massively parallel sequencing methods is being
introduced and tested within the research project. This uses
a unique bioinformatics approach for the evaluation of HLA
sequence data, which is being developed in our laboratory
and allows the differentiation of HLA loss of relapse in all
patients followed by us with high accuracy.



Pvodni krvetvorba pfijemce
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Priklad nové moinosti detekce HLA loss relapsu
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Example of a new possibility of HLA loss relapse detection
Representation of the recipient's original hematopoiesis - types of relapses detected
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Oddéleni cytogenetiky

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

Zastupkyné vedouci: Mgr. Marie Valeridnova, Ph.D.
Marie.Valerianova@uhkt.cz, +420 221 977 352, +420 224
963 307

V roce 2021 jsme vysetfili celkem 508 vzorkd kostni dfené
a 72 vzorkQ periferni krve. Provedli jsme 1 277 vySetfeni
metodou fluorescencni in situ hybridizace (FISH) a 115
vySetfeni metodou mnohobarevné fluorescencni in situ
hybridizace (mFISH).

Dosazené vysledky

V letoSnim roce jsme pokracovali v hledani vzacnych
fuznich genq, které by mohly hrat vyznamnou roli v
patogenezi akutni myeloidni leukémie (AML). Ve spolupraci
s oddélenim molekularni genetiky (Ing. Markova) jsme
identifikovali jednotlivé geny a jejich fuzni partnery. V roce
2021 jsme vysetfili 49 nové diagnostikovanych dospélych
pacientd pomoci kombinace cytogenomickych metod. Od
roku 2017 jsme FISH panelem Sesti sond pro AML (5q, 7q,
8/9, KMT2A, NUP98 a MECOM) vysetfili 317 nemocnych.
U 46/317 pacientd (15 %) jsme prokazali rekurentni
translokace t(15;17)(q22;q921), t(8;21)(q22;922.1), t(16;16)
(p13;922) nebo inv(16)(p13.1g22). U 142/317 pacientd
(45 %) jsme nasli dalsi chromosomové prestavby nebo
komplexni karyotyp. Prestavbu genu KMT2A v oblasti
11g23.3 jsme prokazali u 15/317 nemocnych (5 %), u 13 z
nich jsme odhalili translokac¢niho partnera a pomoci RT-PCR
a primého sekvenovani potvrdili fuzni geny. Nejcastéji (u
7 nemocnych) se jednalo o translokaci t(9;11)(p21;923.3)
s fuznim genem KMT2A/MLLT3 (MLL/AF9). Prestavbu
genu NUP98 v oblasti 11p15 jsme pomoci FISH prokazali
u 5/317 nemocnych (1,6 %, 3M/2Z; FAB M4/M5b, median
véku 64 let). U vSech jsme detekovali translokaci t(5;11)
(g35;p15) a naslednou molekularni analyzou potvrdili fuzni
gen NUP98::NSD1. Sekvencni analyza prokdzala u vsech
péti nemocnych transkript NUP98/NSD1, vznikajici fuzi
exonu 12 genu NUP98 s exonem 6 genu NSD1. Na zakladé
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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
963 307

In 2021, we examined a total of 508 bone marrow samples
and 72 peripheral blood samples. We performed 1,277
fluorescence in situ hybridization (FISH) and 115 multicolour
fluorescence in situ hybridization (mFISH) examinations..

Our achievements

During the year, we continued to search for rare fusion
genes that could play an important role in the pathogenesis
of acute myeloid leukemia (AML). In collaboration with
the Department of Molecular Genetics (Ing. Markova) we
identified individual genes and their fusion partners. In
2021, we examined 49 newly diagnosed adult patients using
a combination of cytogenomic methods. Since 2017, we
have screened 317 patients with a FISH panel of six AML
probes (54, 79, 8/9, KMT2A, NUP98 and MECOM). In 46/317
patients (15%) we found recurrent translocations t(15;17)
(022;921), t(8;21)(922;922.1), t(16;16)(p13;922) or inv(16)
(p13.1922). In 142/317 patients (45%) we found additional
chromosomal rearrangements or complex karyotype. We
found a KMT2A gene rearrangement in the 11g23.3 regionin
15/317 patients (5%), detected a translocation partner in 13
of them, and confirmed fusion genes by RT-PCR and direct
sequencing. The most frequent (in 7 patients) translocation
was t(9;11)(p21;923.3) with KMT2A/MLLT3 (MLL/AF9) fusion
gene. The NUP98 gene rearrangement in the 11p15 region
was detected by FISH in 5/317 patients (1.6%, 3M/2W; FAB
M4/M5b, median age 64 years). We detected the t(5;11)
(g35;p15) translocation in all of them and confirmed the
NUP98::NSD1 fusion gene by molecular analysis. Sequence
analysis showed NUP98/NSD1 transcript in all five patients,
resulting from the fusion of exon 12 of the NUP98 gene with
exon 6 of the NSD1 gene. Based on these results, specific
primers and a probe were designed to monitor minimal
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téchto vysledkd byly navrieny specifické primery a sonda
pro monitorovani minimalniho zbytkového onemocnéni
(MRD) béhem terapeutické Iécby pacientd. Tato krypticka
translokace se vyskytuje nejcastéji u déti (16 %) a mladych
(2 %) pacientd s AML, velmi zfidka u dospélych. Soucasné
byla u vSech nemocnych detekovdna interni tandemova
duplikace genu FLT3. Koexistence obou zmén je spojena s
velmi Spatnou progndzou a rychlejsi progresi onemocnéni.
Pribézné vysledky jsme prezentovali na virtualni Evropské
cytogenomické konferenci (13th European Cytogenomics
Conference, ECA 2021) a na Il. ¢eském hematologickém a
transfuziologickém sjezdu v Olomouci.

Zabyvame se také podrobnym mapovani zlomovych mist
na chromosomu 7 v bunkach kostni difené nemocnych
s MDS. Provedli jsme retrospektivni studii zamérenou
na nebalancovanou translokaci der(1;7)(q10;p10) u
nemocnych s MDS. Jedna se o vzdcnou, ale rekurentniaberaci
vyskytujici se zhruba u 1,5-6 % nemocnych. Diagnostické
vzorky bunék kostni diené od 1 420 nemocnych s MDS
jsme analyzovali pomoci konvencénich a cytogenomickych
metod. Nebalancovanou translokaci der(1;7)(q10;p10)
jsme prokazali u deviti nemocnych (9/1420; 0,6 %). Tato
chromosomova aberace je v pribéhu onemocnéni zpravidla
stabilni a je v soucdasnosti fazena mezi zmény se stiedni
progndzou (IPSS-R).

Vysledky retrospektivni studie jsme prezentovali na 54.
vyro¢ni cytogenetické konferenci v Hradci Kralové.

Jsme spoluautory ¢lanku Curik, N. et al. Somatic Mutations
in Oncogenes Are in Chronic Myeloid Leukemia Acquired De
Novo via Deregulated Base-Excision Repair and Alternative
Non-Homologous End Joining.Front. Oncol., 20 September
2021, publikace Zemanovd, Z. et al. Klinicky vyznam rozsahu
del(5q) u nemocnych s MDS, Myelodysplastic Syndrome News
2/2021 Czech edition a prace KuZelovd, K. et al. Associations
between recurrent mutations and blast immunophenotype
in acute myeloid leukemia (manuskript v recenznim fizeni).
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residual disease (MRD) during therapeutic treatment of the
patients. This cryptic translocation occurs most frequently in
children (16%) and young (2%) AML patients, and very rarely
in adults. At the same time, an internal tandem duplication
of the FLT3 gene was detected in all patients. The coexistence
of both alterations is associated with a very poor prognosis
and faster disease progression.

We presented our interim results at the virtual European
Cytogenomics Conference (13th European Cytogenomics
Conference, ECA 2021) and at the Il. Czech Hematology and
Transfusiology Congress in Olomouc.

We are also involved in detailed mapping of chromosome
7 breakpoints in bone marrow cells of MDS patients. We
performed a retrospective study focusing on the unbalanced
translocation der(1;7)(q10;p10) in MDS patients. This is a
rare but recurrent aberration, occurring in approximately
1.5-6% of patients. Diagnostic bone marrow cell samples
from 1420 MDS patients were analyzed using conventional
and cytogenomic methods. We found an unbalanced der(1;7)
(910;p10) translocation in nine patients (9/1420; 0.6%). This
chromosomal aberration is usually stable during the course
of the disease and is currently classified as a change with
intermediate prognosis (IPSS-R).

We presented the results of the retrospective study at the
54th Annual Cytogenetics Conference in Hradec Kralové.

We are co-authors of the article by Curik N et al. Somatic
mutations in oncogenes are acquired de novo in chronic
myeloid leukemia through deregulated base repair and
alternative splicing of non-homologous ends. Front. Oncol.
20 September 2021, of the publication Zemanova Z et
al. Clinical significance of del(5q) range in MDS patients,
Myelodysplastic Syndrome News 2/2021 Czech Edition
and the paper by KuZelovd K et al. Associations between
recurrent mutations and blast immunophenotype in acute
myeloid leukemia (manuscript under review).



Oddéleni biochemie

Vedouci oddéleni: Ing. Jifi Suttnar, CSc.
Jiri.Sutthar@uhkt.cz, +420 221 977 344

Zastupkyné vedouciho: Ing. Alzbéta Hlavackova, Ph.D.
Alzbeta.Hlavackova@uhkt.cz, +420 221 977 344

Oddéleni biochemie se zabyva zménami ve sloZeni a funkci
nizkomolekularnich i vysokomolekuldrnich latek obsazenych
v krvi, ke kterym dochazi u onkohematologickych
onemocnéni, u poruch hemostdazy a trombdzy vcetné
kardiovaskularnich onemocnéni. Sledujeme vznik fibrinové
sité, jeji strukturu i naslednou fibrinolyzu. Zjistujeme
ziskané i dédicné mutace fibrinogenu a hleddme vztah
mezi zménénou strukturou a jeho vlastnostmi. Ke studiu
onemocnéni vyuzivame moderni metody: metabolomiku,
proteomiku, 3D zobrazeni, sledovani interakci v redlném ¢ase
a teoretické metody strukturni biologie, jako je molekularni
modelovani a molekuldrni dynamika.

Nejvyznamnéjsi dosazené vysledky

V projektu GACR ,Plasmonické biosensory pro studium
biomolekuldrnich interakci” jsme studovali protein-protein
interakce v plazmé u podskupin MDS a AML pacienti pomoci
proteinového Cipu, na kterém byly imobilizovany lektiny. Dva
testované lektiny dokdzaly rozpoznat statisticky signifikantni
rozdily mezi testovanymi podskupinami MDS (RA/RARS,
RCMD, RAEB), AML a zdravych kontrol.

V ramci projektu ,Vrozené poruchy fibrinogenu® byly v
roce 2021 pfipraveny dvé publikace (Ceznerova et al., Int J
Mol Sci 2022 a Ceznerova et al., Blood Coagul Fibrinolysis
2022). Dale jsme identifikovali dvé heterozygotni mutace
Aa Gly13Glu a Aa Argl9Gly. V ramci spoluprace s MUDr.
Simurdou (Jesseniova lékaiska fakulta UK v Marting,
Slovensko) jsme zpracovali a statisticky vyhodnotili fibrinové
sité u jedenacti pacientl s vrozenou poruchou fibrinogenu a
porovnali morfologické rozdily mezi sitémi tvorené z plazmy
a purifikovaného fibrinogenu. Vysledky byly statisticky
rozdilné.

Department of Biochemistry

Head: Ing. Jifi Suttnar, CSc.
Jiri.Sutthar@uhkt.cz, +420 221 977 344
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The Department of Biochemistry deals with changes in the
composition and function of low- and high-molecular-weight
substances in the blood, which occur in oncohematological
diseases, hemostasis disorders and thrombosis, including
cardiovascular diseases. We study the formation of the
fibrin network, its structure and subsequent fibrinolysis. We
identify acquired and inherited mutations in fibrinogen and
look for a relationship between the altered structure and its
properties. We use modern methods to study the disease:
metabolomics, proteomics, 3D imaging, real-time interaction
monitoring and theoretical structural biology methods such
as molecular modelling and molecular dynamics.

The most important achievements

In the GACR project “Plasmonic biosensors for studying
biomolecular interactions” we studied protein-protein
interactions in plasma of subgroups of MDS and AML patients
using a protein chip on which lectins were immobilized. The
two lectins tested were able to detect statistically significant
differences between the MDS subgroups tested (RA/RARS,
RCMD, RAEB), AML and healthy controls.

Within the congenital fibrinogen disorders project, 2
publications were prepared in 2021 (Ceznerova et al., Int J
Mol Sci 2022 and Ceznerova et al., Blood Coagul Fibrinolysis
2022). Furthermore, we identified 2 heterozygous mutations
of Aa Glyl3Glu and Aa Argl9Gly. In collaboration with
MUDr. Simurda (Jessenius Faculty of Medicine of Comenius
University in Martin, Slovakia), we processed and statistically
evaluated fibrin networks in 11 patients with congenital
fibrinogen disorder and compared morphological differences
between networks formed from plasma and purified
fibrinogen. The results were statistically different.
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Vliv oxida¢niho stresu na in vitro vytvarené fibrinové
sité¢ jsme sledovali u pacientd s akutnim koronarnim
syndromem, se signifikantni stendzou koronarnich arterii
a s akutni ischemickou mrtvici ve srovnani s kontrolami.
Oxidacni stres zpuUsoboval zmény ve tvorbé fibrinového
klotu, jeho strukture a lyze, které mohou ovliviiovat Ucinnost
trombolytické terapie (Kaufmanova et al., Antioxidants
(Basel) 2021). Déle jsme studovali strukturu tromb0 v case
u pacientd s infarktem myokardu od ranych homogennich
trombU tvorenych téméfr vyhradné krevnimi destickami
po pozdni heterogenni, s podstatnym podilem erytrocytd
s tésné usporadanou polyhedralni morfologii a silnymi
fibrinovymi vldkny (obr. Biochemie). Z prace vyplyva, Ze
rdznd stadia vytvareného trombu vyZaduji odliSnou terapii
(Maly et al., Thromb Haemost 2022).

Pro vybrané posttranslacni modifikace fibrinogenu jsme
pouzili molekularné dynamické simulace pro charakterizaci
jejich efektu na chovani coiled-coil domény fibrinogenu
(Sovova et al., Metabolites 2021). Dale jsme prispéli k
rozsiteni a upfesnéni databdze lidského fibrinogenu v ramci
aC-konektoru segmentu s detailnimi klinickymi informacemi
(Sovova et al., Int J Mol Sci 2021).

Hledali jsme zmény v proteomu exosomU u nizko- a vysoce
rizikovych pacientli s MDS. Proteomickymi metodami bylo
identifikovano 72 rliznych protein(, ve kterych byly hledany
posttranslacni modifikace, které byly zejména oxidativni
(Pe¢ankova et al., PLoS One 2022). V ramci grantu GACR
»IndividudIni variabilita a patofyziologie krevni plazmy a
jejich vliv na interakci s umélymi povrchy potlacujicimi
nespecifické interakce” byly analyzovany proteomické zmény
s ohledem na dobu kontaktu s umélym povrchem (Riedel et
al., Macromol Biosci 2022).

U pacientd s AML jsme sledovali plazmatické koncentrace
metabolitd v remisi a po predtransplantaéni pfipravé.
U vSech metabolitd glykolyzy a u vétSiny metabolitl
citrdtového cyklu doslo po predtransplantacni pfipravé k
signifikantnimu poklesu koncentraci. U tfindcti aminokyselin
a malondialdehydu (markeru oxida¢niho stresu) doslo k
narlstu koncentraci a k signifikantnimu zvyseni koncentrace
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The effect of oxidative stress on in vitro fibrin networks was
studied in patients with acute coronary syndrome, significant
coronary artery stenosis and acute ischemic stroke compared
to controls. Oxidative stress caused changes in fibrin clot
formation, structure and lysis that may influence the efficacy
of thrombolytic therapy (Kaufman et al., Antioxidants (Basel)
2021). We further studied thrombus structure over time in
patients with myocardial infarction, from early homogeneous
thrombi composed almost exclusively of platelets to late
heterogeneous thrombi with a substantial proportion of
erythrocytes with a tightly ordered polyhedral morphology
and strong fibrin fibres (Fig. Biochemistry). This work shows
that different stages of thrombus formation require different
therapies. (Maly et al., Thromb Haemost 2022).

For selected post-translational modifications of fibrinogen,
we used molecular dynamics simulations to characterize
their effect on the behaviour of the coiled-coil domain of
fibrinogen (Sovova et al., Metabolites 2021). Furthermore,
we have contributed to expand and refine the human
fibrinogen database within the aC-connector segment with
detailed clinical information (Sovova et al., Int J Mol Sci
2021).

We searched for changes in the exosome proteome in low-
and high-risk MDS patients. Proteomic methods identified 72
different proteins in which post-translational modifications
were sought, which were mainly oxidative (Pechankova et
al., PLoS One 2022). Within the framework of the GACR grant
“Individual variability and pathophysiology of blood plasma
and their influence on interaction with artificial surfaces
suppressing non-specific interactions”, proteomic changes
with respect to the contact time with the artificial surface
were analysed. (Riedel et al., Macromol Biosci 2022).

In AML patients, we monitored plasma metabolite
concentrations in remission and after pre-transplant
preparation. All glycolysis metabolites and most citrate cycle
metabolites showed a significant decrease in concentrations
after pre-transplant preparation. For 13 amino acids and
malondialdehyde (a marker of oxidative stress), there was
an increase in concentrations and a significant increase in



mocoviny, ktera s témito aminokyselinami silné pozitivné urea concentration, which was strongly positively correlated

koreluje. Oxidacni stres nesouvisi pouze s pouzitim with these amino acids. Oxidative stress is not only related
vysokoddavkové chemoterapie, ale objevuje se i po samotné to the use of high-dose chemotherapy, but also occurs after
transplantaci kostni diené. bone marrow transplantation itself.
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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

Popis vyzkumné ¢innosti

Cinnost Oddéleni imunologie je zaméfena na studium
imunologickych aspektd hematologickych malignit, stavu
imunitniho systému po transplantaci hematopoietickych
kmenovych bunék a uUcinnosti jeho odpovédi vaci
leukemickym burikdm a virovym infekcim.

Nejvyznamnéjsi dosazené vysledky

PFi studiu protivirové imunity proti infekcim ohrozujicim
hematoonkologické pacienty s poskozenym imunitnim
systémem jsme ziskali tyto tfi vyznamné vysledky:

e Nalezli a uvetejnili jsme algoritmus (Stastna-Markova, M.
et al., 2021), jehoz pomoci je mozné jiz pred transplantaci
hematopoetickych kmenovych bunék vyhledavat pacienty
se zvySenym rizikem vyskytu potransplantac¢ni hemorhagické
cystitidy asociované s infekci lidskymi polyomaviry BK.
Metoda vyuzivd kombinaci detekce klinickych rizikovych
markerll a stanoveni specifické protildtkové a bunécné
imunity. Postup byl validovan pomoci stanoveni genotypu
vird vyvoldvajicich onemocnéni u testovaného souboru
pacientd. Metoda byla vyvinuta pro ucely vyhledavani
moznych prijemcl adoptivniho transferu virus specifickych
T bunék.

e Provedli jsme pilotni studii u pfijemcl alogennich
hematopoietickych kmenovych bunék, jejimz cilem bylo
zavést méreni odpovédi jejich T bunék na ockovani proti
covidu-19 provedené po transplantaci. Srovnani odpovédi
pacientll a zdravych osob na ockovani ukdazalo sniZzenou
ucinnost vakcinace u pacient(, a to zejména v souvislosti s
|éCbou reakce Stépu proti hostiteli vyssiho stupné (GvHD).
Na zékladé vysledkl pilotni studie jsme ziskali grant AZV. V
soucasnosti pfipravujeme vysledky studie k publikaci.
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Description of research activity

The activities of the Department of Immunology are focused
on the study of immunological aspects of hematological
malignancies, on the study of the state of the immune
system after hematopoietic stem cell transplantation and
the effectiveness of its response against leukemic cells and
viral infections.

The most important achievements

When studying antiviral immunity against infections
threatening immunocompromised hematologic patients, we
obtained the following three significant results:

o We found and published an algorithm (St’astna-Markova
M et al., 2021) that can be used to search for patients
with an increased risk of post-transplantation hemorrhagic
cystitis associated with human BK polyomavirus infection
before hematopoietic stem cell transplantation. The method
uses a combination of detection of clinical risk markers and
determination of specific antibody and cellular immunity.
The procedure was validated by genotyping the disease-
causing viruses in the patient cohort tested. The method
was developed to search for potential recipients of adoptive
transfer of virus-specific T cells.

¢ We conducted a pilot study in allogeneic hematopoietic
stem cell transplant recipients to establish a measurement of
their T cell response to post-transplant COVID-19 vaccination.
A comparison of patient and healthy subjects’ responses to
vaccination showed reduced vaccination efficacy in patients,
particularly in the context of treatment for graft-versus-host
disease (GvHD) reactions. Based on the results of the pilot
study, we were awarded a grant from the Czech Research
Council (Azv CR). We are currently preparing the results of
the study for publication.



e Pfipravili jsme rekombinantni bi-specifické T buriky
namifené proti antigendm lidského cytomegaloviru
(CMV). Do T lymfocytd jsme vnesli chimericky protilatkovy
receptor (CAR agB-CMV) specificky pro virovy glykoprotein
gB a soucasné transgenni T receptor specificky pro epitop
tegumentového virového proteinu pp65 (tgTCR app65-
CMV). V soucasnosti zjistujeme, zda soucasna funkce dvou
receptord regulujicich efektorové mechanismy T bunék
pomuze prekonat Unikové mechanizmy viru CMV. Pouzivany
konstrukt CAR agB-CMV dosud nebyl publikovan. Tento
projekt je soucasti doktorské prace nasi postgradualni
studentky.

V oblasti studia imunity proti leukemickym burikdm jsme
uverejnili prvni vysledky ziskané béhem dlouhodobého
monitorovani stavu imunitniho systému u pacientl béhem
prvniho roku po transplantaci hematopoietickych kmenovych
bunék. Do konce roku 2021 bylo do studie zafazeno jiz 52
pacientll po alo-HSCT. PrevaZovali pacienti se zakladni
diagnézou AML, z nichZ vétSina byla transplantovana po
myeloablativnim pfipravném reZzimu. Sledovali jsme priibéh
odpovédi T bunék proti Sesti antigenim asociovanym s
leukemii. Vysledky (Némeckovd, S. et al., 2022) ukazuji
na souvislost mezi odpovédi T bunék proti molekule
nukleofosminu 1 a vyskytem mutace typu A u pacientl s
akutni myeloidni leukemii.

V ramci monitorovaci studie jsme u pacient(l po transplantaci
hematopoetickych kmenovych bunék dale studovali
vyuZitelnost solubilnich marker(i véetné miRNA, pro predikci
GVHD a relapsu zdkladniho onemocnéni. Vedle toho jsme
u téchto pacientli zavedli sledovani rekonstituce celkové
bunécné imunity pomoci funkéniho testu IGRA.

¢ We prepared recombinant bi-specific T cells directed against
human cytomegalovirus (CMV) antigens. We introduced
into T cells a chimeric antibody receptor (CAR agB-CMV)
specific for the viral glycoprotein gB and simultaneously
a transgenic T receptor specific for the epitope of the
tegument viral protein pp65 (tgTCR app65-CMV). We are
currently investigating whether the simultaneous function
of two receptors regulating T cell effector mechanisms will
help overcome CMV escape mechanisms. The CAR agB-CMV
construct used has not yet been published. This project is
part of the PhD thesis of our postgraduate student.

In the field of immunity against leukemia cells, we published
the first results obtained during long-term monitoring
of the immune system in patients during the first year
after hematopoietic stem cell transplantation. By the end
of 2021, 52 patients after allo-HSCT have already been
included in the study. Patients with a baseline diagnosis of
AML predominated, most of whom were transplanted after
a myeloablative preparative regimen. We monitored the
course of T cell responses against six leukemia-associated
antigens. The results (Nemeckova $ et al., 2022) indicate an
association between T cell response against nucleophosmin
1 molecule and the incidence of type A mutation in patients
with acute myeloid leukemia.

In a follow-up study, we further studied the usefulness of
soluble markers, including miRNAs, for predicting GVHD
and relapse of the underlying disease in patients after
hematopoietic stem cell transplantation. In addition, we
introduced monitoring of reconstitution of total cellular
immunity in these patients using the IGRA functional assay.
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Obr. 1: Nukleofosmin specificka odpovéd T bunék u AML
pacientll po HSCT. Frekvence spot-forming units (SFU)
specifickych pro nemutovany NPM1wt (A) a NPM1c+ 11AA
terminalni peptid (B) detekované ELISPOT-IFNy u pacient( s
AML nesouci NPM1c+ mutaci -¢- (n=14) nebo bez mutace
-=- (n=21). Statisticka analyza byla provedena Mann-Whitney
testem,** p < 0.01 (nepublikované vysledky).

Opét jsme postoupili pfi vyvoji metod expanze T bunék
specifickych pro leukemické antigeny (LAA) vyuzitelnych
pro imunoterapii hematoonkologickych pacientd.
Metodika projektu vychazi z vysledk( ziskanych pfi vyrobé
linii protivirovych T bunék, avSak metoda expanze LAA
specifickych Tbunék (proti PRAME, WT1, CCNA1) je vzhledem
k nizké frekvenci a avidité téchto bunék mnohem slozitéjsi.
Pro zvyseni aktivity a vytézkd T bunék jsme zkoumali efekty
dendritickych bunék, alogennich PBMC, rtiznych antigennich
stimuld.
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Fig. 1 Nucleophosmin-specific T cell response in AML
patients after HSCT. Frequency of spot-forming units (SFU)
specific for non-mutated NPM1wt (A) and NPM1c+ 11AA
terminal peptide (B) detected by ELISPOT-IFNy in AML
patients carrying NPM1c+ mutation --- (n=14) or without
mutation -=- (n=21). Statistical analysis was performed by
Mann-Whitney test, **p<0.01 (unpublished results).

We made a further progress in the development of leukemia
antigen (LAA)-specific T cell expansion methods useful
for immunotherapy of hemato-oncology patients. The
methodology of the project is based on the results obtained
in the production of antiviral T cell lines, but the method
of expansion of LAA-specific T cells (against PRAME, WT1,
CCNA1) is much more complex due to the low frequency and
avidity of these cells. To increase T cell activity and yields, we
investigated the effects of dendritic cells, allogeneic PBMCs,
and various antigenic stimuli.



Oddéleni proteomiky
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Mutace v genu pro nukleofosmin (NPM) je nejcasté;si
molekularni aberaci u akutni myeloidni leukémie (AML).
Jednou z funkci NPM je regulace tumor supresoru p53 pomoci
pfimé interakce mezi NPM a p53. Ve spolupraci s kolegy z
Matematicko-fyzikalni fakulty UK jsme pomoci konfokdIniho
mikroskopu a metod Casové rozliSené fluorescence
monitorovali protein-proteinové interakce a dynamiku
ucinku Selinexoru, inhibitoru exportu z jadra. Prokdzali
jsme, Ze vazba mezi p53 a NPM neni mutaci NPM narusena
a Ze v dusledku nekorektni lokalizace mutovaného NPM v
cytoplazmé je p53 dislokovan mimo bunécné jadro. To ma
daleZité dopady pro procesy Fizené p53, zejména apoptozu,
ktera je nasledkem deregulace p53 drahy zeslabena a tim
je umoznéna proliferace leukemického klonu. Nasledné
méreni kinetiky obou proteint odhalilo, Ze komplex p53
s mutovanym NPM md dynamicky charakter a Ze ndvrat
proteinl do jadra po oSetfeni bunék Selinexorem probiha
nezdvisle. Experimenty s konstrukty NPM se zkracenou
oligomeriza¢ni doménou ukdzaly vyssi afinitu p53 k NPM s
porusenou oligomerizaci, coz naznacuje, Ze p53 pro interakci
uprednostiiuje monomerni formu NPM pred oligomerni.
Clanek shrnujici tyto vysledky vysel v ¢asopise Cancers.

V ramci projektu podporovaného z OPVVV jsme se
zabyvali analyzou zndmek uniku pred imunitni odpovédi
na AML blastech. Ukdzali jsme, Ze nékteré rekurentni
mutace jsou spojeny se specifickym imunofenotypem AML
blastd. Domnivame se, Ze r(zné mechanismy Uniku pred
imunitnim zasahem mohou pfispivat k funkénimu vysvétleni
prognostického vyznamu nékterych rekurentnich mutaci u
AML (manuskript v recenznim fizeni). Dale jsme sledovali
vliv inhibice kindzy mTOR, ktera je v AML bunkdch casto
nadmérné aktivovdna, na expresi markerd uniku pred
imunitni odpovédi a na bunéény metabolismus. Vysledky
jsou soucasti diplomové prace studentky PrF UK. Jako model
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Mutations in the nucleophosmin (NPM) gene are the most
common molecular aberration in acute myeloid leukemia
(AML). One of the functions of NPM is to regulate the
tumor suppressor p53 through direct interaction between
NPM and p53. In collaboration with colleagues from the
Faculty of Mathematics and Physics of Charles University, we
monitored protein-protein interactions and the dynamics
of the effect of Selinexor, a nuclear export inhibitor, using
confocal microscopy and time-resolved fluorescence
methods. We demonstrated that the binding between
p53 and NPM is not disrupted by the NPM mutation and
that p53 is dislocated outside the cell nucleus due to the
incorrect localization of mutant NPM in the cytoplasm. This
has important implications for p53-driven processes, in
particular apoptosis, which is attenuated as a consequence
of p53 pathway deregulation, thereby allowing proliferation
of the leukemic clone. Subsequent measurements of the
kinetics of both proteins revealed that the complex of p53
with mutant NPM is dynamic and that the return of the
proteins to the nucleus after treatment of cells with Selinexor
occurs independently. Experiments with NPM constructs
with a truncated oligomerization domain showed a higher
affinity of p53 for NPM with impaired oligomerization,
suggesting that p53 prefers the monomeric form of NPM to
the oligomeric form for interaction. An article summarizing
these results was published in Cancers journal.

As part of a project supported by the OP Research,
Development, Education, we analyzed signs of escape
from the immune response in AML blasts. We showed that
some recurrent mutations are associated with a specific
immunophenotype of AML blasts. We suggest that different
mechanisms of immune evasion may contribute to a
functional explanation of the prognostic significance of some
recurrent mutations in AML (manuscript under review). We
also investigated the effect of inhibition of mTOR kinase,
which is often overactivated in AML cells, on the expression
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pro analyzu funkce mTOR komplexu 2 jsme pomoci techniky
CRISPR/Cas9 vytvofrili bunécnou linii s vyfazenym genem pro
rictor.

Kinazy PAK (p21-activated kinases) jsou klicovymi regulatory
procest vyzadujicich dynamickou reorganizaci cytoskeletu.
Vysledky analyzy exprese a funkce jednotlivych ¢lend této
rodiny v leukemickych burnkach jsme letos publikovali v
Casopise Cell Adhesion&Migration. Zjistili jsme rovnéz,
Ze inhibice kindz PAK group | velmi vyrazné a rychle
zpomaluje bunécény metabolismus. Roli jednotlivych PAK v
regulaci bunééného metabolismu jsme podrobné zkoumali
pomoci nizkomolekuldrnich inhibitor, tlumeni exprese
prostiednictvim siRNA a v modelech s vyrazenymi geny pro
PAK1 nebo PAK2, které jsme pro tento ucel pfipravili. Ukazali
jsme, Ze pGsobeni PAK1 a PAK2 je do urcité miry protichidné:
PAK1 podporuje oxidativni fosforylaci, zatimco aktivita PAK2
méni metabolickou preferenci bunék a podporuje spise
aerobni glykolyzu. Clanek shrnujici nase vysledky v této
oblasti byl editorem vybran do virtualniho cisla Top20 ¢lanka
publikovanych v ¢asopise Journal of Cellular Biochemistry za
rok 2021.

V predchozich letech jsme studovali vlastnosti exosom
uvolfiovanych z bunék chromické myeloidni leukemie
(CML) a popsali zvySeni rezistence CML bunék k inhibitoru
tyrozinovych kindz (imatinib mesylat) vlivem exosoml
vylu¢ovanych CML burikami rezistentnimi k tomuto [écivu.
Na nasi recentni publikaci popisujici proteomickou analyzu
CML exosomu (Hrdinova et al., 2021) jsme navazali LFQ
proteomickou analyzou CML bunék. Na zakladé vysledkd
proteomické analyzy bunék senzitivnich a rezistentnich na
|é¢buimatinibem (K562 a K562IR) byla vytipovana potencidlni
zasahova mista (IGF-1 a STAT signalizace, endocytdza a
transport cholesterolu do mitochondrii), pro ktera jsou
dostupné inhibitory. Uginnost inhibitorG (PPP, stattic, NT157,
U18666A, bafilomycin Al) na Zivotaschopnost K562 a
K562IR bunék byla otestovana pomoci MTT eseji. Vysledky z
proteomické analyzy byly potvrzeny pomoci Western blotu a
RT-PCR. Ziskana data ukazuji, Ze rezistentni buriky jsou zavislé
na onkogenni STAT3 signalizaci, endocytéze a transportu
cholesterolu do mitochondrii.
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of immune evasion markers and on cellular metabolism.
The results are part of the master thesis of a student of the
Faculty of Natural Sciences of Charles University in Prague.
As a model for the analysis of mTOR complex 2 function,
we created a cell line with a knockout gene for rictor using
CRISPR/Cas9 technique.

PAKs (p21-activated kinases) are key regulators of processes
requiring dynamic reorganization of the cytoskeleton. The
results of the analysis of the expression and function of
individual members of this family in leukemia cells were
published this year in Cell Adhesion &Migration journal. We
also found that inhibition of PAK group | kinases markedly
and rapidly slows down cellular metabolism. We investigated
the role of individual PAKs in the regulation of cellular
metabolism in detail using low molecular weight inhibitors,
silencing of expression via siRNA and in knockout models for
PAK1 or PAK2 genes. We showed that the actions of PAK1
and PAK2 are to some extent opposing: PAK1 promotes
oxidative phosphorylation, whereas PAK2 activity alters the
metabolic preference of cells and promotes rather aerobic
glycolysis. A paper summarizing our results in this area was
selected by the editor for the virtual issue of the TOP20
articles published in the Journal of Cellular Biochemistry for
2021.

In the previous years, we studied the properties of exosomes
released from chronic myeloid leukemia (CML) cells and
described an increase in resistance of CML cells to a tyrosine
kinase inhibitor (imatinib mesylate) due to exosomes
secreted by CML cells resistant to this drug. We followed
our recent publication describing proteomic analysis of
CML exosomes (Hrdinova et al., 2021) with LFQ proteomic
analysis of CML cells. Based on the results of the proteomic
analysis of imatinib treatment-sensitive and -resistant cells
(K562 and K562IR), we identified potential hit sites (IGF-1 and
STAT signalling, endocytosis and cholesterol transport into
mitochondria) for which inhibitors are available. The efficacy
of the inhibitors (PPP, Stattic, NT157, U18666A, bafilomycin
Al) on K562 and K562IR cell viability was tested using MTT
essays. The results from proteomic analysis were confirmed
by Western blot and RT-PCR. The data obtained show that
resistant cells are dependent on oncogenic STAT3 signalling,
endocytosis and cholesterol transport into mitochondria.



prttokové

Oddéleni imunomonitoringu a

cytometrie

Vedouci: RNDr. Jan Musil, Ph.D.
Jan.Musil@uhkt.cz, +420 221 977 390
Zastupkyné vedouciho: Mgr. Sarka Vanikova
Sarka.Vanikova@uhkt.cz, +420 221 977 668

Oddéleni imunomonitoringu a prdtokové cytometrie je
védecko-servisni pracovisté. Jeho hlavni védeckou cinnosti
je vyzkum funkce imunitniho systému u hematologickych
malignit a identifikace znakl imunitni dysfunkce spojené s
progresi Ci relapsem onemocnéni. Pro realizovany vyzkum
je jako stézejni metoda pouZzivana vysoce multiparametricka
pritokovd cytometrie, ktera umozZnuje kvalitativni i
kvantitativni charakterizaci bunék imunitniho systému s
jednobunéénym rozlisSenim.

Akumulace zelené oznacenych exosom( v bunkach linie
K562. Snimek byl pofizen 4h po pfidani exosomU k bunééné
suspenzi. Méritko odpovida 20 um.

Accumulation of green-labeled exosomes in K562 cells. The
image was taken 4 h after the addition of exosomes to the
cell suspension. Scale bar corresponds to 20 um.
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The Department of Immunomonitoring and Flow Cytometry
is a scientific and service centre. The main scientific activity
of the department is the research of immune system function
in hematological malignancies and identification of signs of
immune dysfunction associated with disease progression or
relapse. The main method used for the research is highly
multiparametric flow cytometry, which enables qualitative
and quantitative characterization of immune cells with
single-cell resolution.

83



Diky podpore z Evropského fondu pro regiondlni rozvoj
(ERDF) a MSMT ziskané v ramci projektu OPVVV se v
minulém roce podafilo realizovat vyzkumné aktivity na
poli charakterizace imunitniho systému u pacientl s akutni
myeloidni leukemii (AML). Pomoci metody masivni paralelni
cytometrie se podafilo vytvorit databdzi bunécnych
fenotypl leukemickych kmenovych bunék a blastl, ale
také efektorovych bunék imunitniho systému, jako jsou NK-
bunky a T-lymfocyty. Tato databdze tak muize slouzit pro
vyhledani znakd, které by mohly slouzit jako vhodné cile pro
imunologicky a imunoterapeuticky vyzkum.

Sousttedili jsme se také na analyzu stavu imunitniho systému
pacientl po transplantaci krvetvornych kmenovych bunék
(HSCT). Byl wvytvofen novy, optimalizovany 29barevny
cytometricky panel (Vanikova, S. et al., 2022), ktery umozriuje
hloubkovou analyzu imunitniho systému. Pomoci panelu
jsou analyzovany vzorky periferni krve pacientl v rliznych
Casovych intervalech s cilem identifikovat imunitni signatury
korelujici s post-transplantacnimi komplikacemi, jako jsou
relaps onemocnéni, reakce Stépu proti hostiteli a infekce.
Interim analyza vzorkl na ¢asti pacient identifikovala nékolik
vyznamnych populaci, které koreluji s post-transplantacnim
relapsem AML.

Vramcisvé servisnifunkce pak oddélenizpfistupnuje vyvinuté
cytometrické technologie ostatnim védecko-vyzkumnym
pracovistim a nabizi podporu pfi navrhu cytometrickych
paneld, méfeni vzork( a analyze ziskanych dat. Ve spolupraci
s Oddélenim genové imunoterapie byla provedena analyza
dat sledovéni pacientld ALL lé¢enych CAR-T lymfocyty.
Déle byla uzaviena spoluprdce s FNUSA, kdy byl vytvoren
cytometricky panel pro pouziti na spektralnich cytometrech,
ktery byl pouZzit pro analyzu predcasné imunosenescence u
pacientd |é¢enych chemoterapii. Dale byl v programovacim
jazyce R a v softwarovém prostredim FlowJo vytvoren systém
pro zpracovani a analyzu téchto dat.
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Thanks to the support from the European Regional
Development Fund (ERDF) and the Ministry of Education and
Science obtained, within the OP Research, Development and
Education, research activities in the field of characterization
of the immune system in patients with acute myeloid
leukemia (AML) were successfully implemented last year.
Using massively parallel cytometry, a database of cellular
phenotypes of leukemic stem cells and blasts, as well as
of effector cells of the immune system such as NK cells
and T-lymphocytes, was generated. This database can thus
be used to search for markers that could serve as suitable
targets forimmunological and immunotherapeutic research.

We also focused on the analysis of the immune system status
of patients after hematopoietic stem cell transplantation
(HSCT). A new optimized 29 colour cytometric panel
(Vanikova et al., 2022) was developed to allow in-depth
analysis of the immune system. Using the panel, peripheral
blood samples from patients are analyzed at different time
intervals to identify immune signatures that correlate with
post-transplant complications such as disease relapse, graft-
versus-host reactions and infections. Interim analysis of
samples on a subset of patients identified several significant
populations that correlate with post-transplant AML relapse.

As part of its service function, the department then
makes the developed cytometric technologies available
to other scientific research centres and offers support in
the design of cytometric panels, measurement of samples
and analysis of the data obtained. In collaboration with
the Gene Immunotherapy Department, analysis of follow-
up data of ALL patients treated with CAR-T lymphocytes
was performed. In addition, collaboration with FNUSA was
established whereby a cytometric panel was designed for
use on spectral cytometers, which was used to analyze
premature immunosenescence in patients treated with
chemotherapy. Furthermore, a system for processing and
analyzing these data was developed in the R programming
language and in the FlowJo software environment.



C02% BINTIT COH8 BUVIM

HEGIABVAN Perfarin APCFunls0

G. Nalve and Recent Thymic Emigrants H. CDS6eT Cells
co4
— PO e €01 | == Pl Staoad ¢
o] . Eb 1 . &
.l [ :
“ “ i £ H .
2 g ] K — 3
T o E g ) &
‘,: oo cots cosim cons -
€027 BV —.' Icl;!l.lrl cos ﬁhm‘. - p
o CD36lo COM6+ —— COMN COM- sd __" : rge : 1
i ) | B NE
N P ‘ gl
¢ - !
i 5 4 d] * L .
| "1 T O QW (.31 i

COASRA PR COIT BUVEIS

Hloubkovd analyza  imunitniho  systému  pomoci
optimalizovaného 29barevného cytometrického panelu,
ktera umoznuje identifikovat kvantitativni a kvalitativni
vlastnosti zakladnich T-lymfocytarnich a NK-bunéénych
populaci. Umoznuje rovnéz sledovat funkci thymu, ktery
predstavuje orgdn, jehoz funkce ovliviiuje schopnost téla

pIné obnovit T-lymfocyty po HSCT.

In-depth analysis of the immune system using an optimized
29 colour cytometric panel to identify quantitative and
qualitative characteristics of the underlying T-lymphocyte
and NK-cell populations. It also allows monitoring of the
function of the thymus, an organ whose function influences
the body’s ability to fully recover T-lymphocytes after HSCT.
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Oddéleni genomiky
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Na Oddéleni genomiky spojujeme molekularni diagnostiku a
monitorovani hematoonkologickych pacientli s vyzkumnymi
aktivitami. Zamérujeme se prevazné na myelodysplasticky
syndrom (MDS), akutni myeloidni leukemii (AML) a
hemoglobinopatie.

V rdmci rutinniho vySetfovani MDS a AML zjistujeme ve
vzorcich pacientl metodou sekvenovani nové generace
(NGS) pritomnost somatickych genovych mutaci, které
jsou spojovany s myeloidnimi malignitami (273 vzorka).
Nové jsme pomoci NGS zacali vySetfovat pritomnost
germinalnich mutaci spojenych s dédi¢nou predispozici
k rozvoji hematologické malignity u pacientd vybranych
klinickym genetikem. U pacientd s AML dale vysetfujeme
mutace v genech NPM1 (81 pacientt) a CEBPA (76 pacient).
Také monitorujeme minimalni rezidudlni nemoc (MRN)
kvantifikaci exprese genu WT1 (1 366 vzorkd) a mutovaného
genu NPM1 (629 vzorkd). U pacientl bez specifickych MRN
markerll a s nizkou hladinou genu WT1 méfime expresi
13 gend asociovanych s leukemii, které vyuZivame jako
alternativni MRN markery (37 vzork(). Dale vySetfujeme
pfitomnost mutaci v genech HBA1, HBA2 a HBB u pacientu
suspektnich na hemoglobinopatie (161 pacientd).

Na Oddéleni genomiky paralelné probiha fada projektd
obecného a aplikovaného vyzkumu. Vétsina z nich se snazi
pomoci zlepsit nase porozuméni vzniku a rozvoje MDS a AML
a ziskané znalosti posléze aplikovat do soucasnych rutinnich
diagnostickych a prognostickych pfistupl. Celkem jsme v
roce 2021 fesili pét vyzkumnych projekti podporovanych
grantovymi agenturami a publikovali pét clankl v
zahranicnich impaktovanych ¢asopisech.

Jednim z klicovych projekt je studium mechanism progrese
onemocnéni u pacientd s nizSim rizikem (LR-MDS). Po
statistickém vyhodnoceni sekvenacnich dat (214 pacientd,
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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

At the Department of Genomics, we combine molecular
diagnostics and monitoring of hemato-oncological
patients with research activities. We particularly focus on
myelodysplastic syndromes (MDS), acute myeloid leukemia
(AML), and hemoglobinopathy.

Regarding routine examinations of MDS and AML, we
perform next generation sequencing (NGS) to detect somatic
gene mutations frequently occurring in myeloid malignancies
(273 patients). In 2021, we started to investigate by NGS the
presence of germline mutations associated with hereditary
predisposition to the development of hematological
malignancy in patients indicated by our clinical geneticist. In
AML patients, we analyze the presence of mutations in the
NPM1 (81 patients) and in the CEBPA (76 patients) genes.
We also monitor the minimal residual disease (MRD) by
quantifying the expression of the WT1 gene (1366 samples)
or the mutated NPM1 gene (629 samples). In patients
without specific MRD markers and low levels of WT1 gene,
we measure the expression of 13 leukemia-associated genes,
which are used as alternative MRD markers (37 samples).
We also analyze presence of mutations in HBA1, HBA2, and
HBB genes in patients suspected for hemoglobinopathies
(161 patients).

At the Department of Genomics, a number of projects
of basic and applied research are ongoing. Most of these
projects aim to improve our understanding of the origin
and development of MDS and AML, and then apply the new
knowledge to current routine diagnostic and prognostic
practice. In 2021, we altogether worked on 5 research
projects supported by grant agencies and published 7
articles in foreign impacted journals.

One of the key projects of MDS research is the study of
mechanisms of disease progression in lower risk patients



obrazek) jsme pomoci strojového uceni (spoluprace s CVUT)
urcili mutované geny, které ovliviuji délku preziti a dobu do
progrese onemocnéni. Jako nejvyznamnéjsi marker progrese
byl identifikovdn mutovany gen RUNX1, ktery pfispiva k
supresi senescence a odpovédi na DNA poskozeni.

V radmci projektu vénovanému nekddujicim RNA u MDS jsme
se zaméfilinacirkuldrniRNA (circRNA), PIWlinteragujiciRNAa
transpozibilni elementy. ProtoZe circRNA vznikaji z linearnich
transkriptd cirkularizaci béhem jejich sestfihu, studovali
jsme zejména jejich vztah k mutacim v sestfihovém faktoru
SF3B1. Identifikovali jsme nékolik circRNA odvozenych od
transkripéniho faktoru ZEB1, jejichZz hladiny jsou vyznamné
asociovany s touto mutaci.

Déle se zabyvame studiem MDS pacientl s del(5q). Zjistili
jsme, Ze exprese genu CRBN je u nich zvySend v porovnani
s jinymi LR-MDS (84 pacienttl). Pokles hladiny exprese CRBN
je znakem rezistence na lécbu lenalidomidem a toto snizeni
navic ukazuje na moZnou progresi onemocnéni drive nez
pokles hladiny hemoglobinu.

V roce 2021 jsme zahdjili feSeni nového projektu AZV
CR zaméfeného na studium hypoplastické formy MDS
a idiopatické aplastické anemie, pficemz nejprve byla
provedena retrospektivni analyza genovych mutaci pomoci
celoexomového sekvenovani.

V ramci nové spoluprace s Revmatologickym Ustavem byla
zavedena metodika identifikace somatickych mutaci UBA1
genu vedoucich k VEXAS syndromu (onemocnéni asociované
s MDS) u pacientd se soubéhem hematologické malignity a
systémové autoimunitni poruchy.

Ve vyzkumu AML studujeme mechanizmy vzniku rezistence k
induk¢ni terapii. Zjistili jsme, Ze zvySena exprese genli ABCA2
a ABCC1 nejvyznamnéji koreluje s nedosazenim kompletni
hematologické remise. V ramci funkénich analyz byl v
leukemickych blastech jako transportér s nejvétsi efluxni
aktivitou ur¢en ABCC1. V ABC genech jsme identifikovali 6
prognosticky pfiznivych a 3 nepfiznivé DNA varianty z hlediska
dosazeni kompletni remise. Také jsme dokoncili validacni
studii prognostického vyznamu DNA metylacnich zmén u

(LR-MDS). We statistically evaluated sequencing data (214
patients, Figure) and using machine learning (cooperation
with the Czech Technical University), we detected mutated
genes that contribute to shorter overall survival and
progression-free survival. Mutated RUNX1 gene has
been defined as the most significant progression marker
associated with suppression of cell senescence and DNA
damage response.

In the framework of a project on noncoding RNAs in MDS, we
focused on circular RNAs (circRNAs), PIWI-interacting RNAs,
and transposable elements. Because circRNA molecules are
formed by circularization of linear transcripts during their
splicing, we studied the relation of circRNAs with mutated
SF3B1 splicing factor. We identified several circRNAs
derived from the transcription factor ZEB1 whose levels are
significantly associated with this mutation.

We also focus on MDS patients with del(5q). We
demonstrated an increased expression of CRBN gene in these
patients compared to other LR-MDS (84 patients). Decreased
expression of CRBN is associated with the resistance to
lenalidomide treatment and this change can predict disease
progression earlier than a decrease of hemoglobin level.

In 2021, we started a new project supported by the Czech
Research Council (AzV CR) aimed at studying hypoplastic
MDS and idiopathic aplastic anemia. Initially, a retrospective
analysis of gene mutations using whole-exome sequencing
was performed.

Within a new collaboration with the Institute of
Rheumatology, we established a method for the identification
of somatic mutations in UBA1l gene leading to VEXAS
syndrome (a disease associated with MDS) in patients with
parallel hematologic malignancy and systemic autoimmune
disorder.

Regarding AML research, we study mechanisms of resistance
to induction therapy. We found that increased expression of
ABCA2 and ABCC1 genes the most significantly correlates
with a failure to achieve complete hematological remission.
In functional analyses of AML blasts, ABCC1 was identified as
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AML (178 pacienttl). Z 27 zkoumanych genU asociovanych s
progndzou jsme potvrdili vliv DNA metylace na preZiti u 6
gend (CEBPA, PBX3, LZTS2, NR6A1, GPX3 a DLX4).

Mutacni spektrum MDS
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Obrazek. Mutacni spektrum MDS pacient( s nizsim rizikem.
(A) Frekvence a typ mutaci identifikovanych v jednotlivych
genech. (B) Kruhovy graf popisujici souasnou pritomnost
detekovanych mutaci.
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a transporter with the greatest efflux activity. In ABC genes,
we identified 6 prognostically favourable and 3 unfavorable
DNA variants in terms of complete remission achievement.
Further, we finalized a validation study of DNA methylation
changes and their impact on prognosis in AML (178 patients).
Of the 27 genes previously described in connection with AML
outcome, we confirmed prognostic role of DNA methylation
for 6 genes (CEBPA, PBX3, LZTS2, NR6A1, GPX3 and DLX4).

pacientt s niz§im rizikem

MiSSense vriam
Frameshift variant

lSphm regian variant
B Stop gained
B Stant lost
Inframe duplication
Mutiple variants

Figure. Spectrum of mutations found in lower risk MDS
patients. (A) Frequency and type of mutations identified in
individual genes. (B) Pie chart describing co-occurrence of
detected mutations.
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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

Ustav hematologie a krevni transfuze se vyznamné podili na
pregradualnim a postgradualnim vzdélavani vysokoskolakl a
stfedoskolskych pracovnikil ve zdravotnictvi. V ramci 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 UK, 3. LF UK, LF v Plzni a LF v Hradci
Kralové na prelomu btezna a dubna 2021 predatestacni
kurz (distan¢ni formou) a UHKT se stejné jako v minulosti
podilel na organizaci specializa¢ni atestace v tomto oboru,
jez probéhla v UHKT v &ervnu 2021. V ramci vzdélavani
vysokoskolskych a jinych odbornych pracovnikli v oboru
klinickd hematologie a transfuzni sluzba byly v roce 2021
uskute¢nény dva vzdélavaci moduly, dva moduly probéhly
z epidemiologickych ddvod( distanéni formou. V Cervnu a
v listopadu probéhly v UHKT v tomto specializa¢nim oboru
atestace. Dale v UHKT probéhla v ramci postgradudlniho
vzdéldvani fada individudlnich stazi.

Na odborné stazi bylo v UHKT devét lékaF(i a devatenact
odbornych pracovnikd v laboratornich metodach ve
zdravotnictvi a sedm zdravotnich laborantl. V roce 2021
pracovalo v UHKT 29 doktorandd v rdmci postgradudiniho
studia a 15 vysokosSkolskych studentl na diplomové a
bakaldtské praci.

Vinoru 2021 probéhla soutéz mladych badatel( a konference
doktorandll. V soutéZi o nejlepsi praci mladych badatel(
realizované v roce 2020 vyhrala Mgr. Tereza Hrdinova (roz.
Kabickova) s publikaci ,,Exosomes released by imatinib
resistant K562 cells contain specific membrane markers,
IFITM3, CD146 and CD36 and increase the survival of
imatinib sensitive cells in the presence of imatinib“. Vitézkou
konference doktorand( o nejlepsi prezentaci se stala Mgr.
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Head of Division: prof. MUDTr. Jaroslav Cermak, CSc.
Jaroslav.Cermak@uhkt.cz, +420 221 977 206

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

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 was held in March/April 2021
and, just like in the past, IHBT was involved in the organization
of specialization courses in this field, which took place at
IHBT in June 2021. Within education of university graduates
and other specialists in the field of clinical hematology and
transfusion service, 2 training modules were held in 2021 in
a distance form, for epidemiological reasons. Specialization
courses were organized 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
9 physicians and 19 experts in laboratory methods in
health service, and 7 laboratory technicians. In 2021, IHBT
hosted 29 graduate students in postgraduate study and 15
undergraduates writing their diploma and bachelor theses.

In February 2021, the young researchers’ competition and
the PhD students’ conference took place. In the competition
for the best work of young researchers implemented in 2020,
the winner was Mgr. Tereza Hrdinova (formerly Kabickova)
for the publication entitled “Exosomes released by imatinib
resistant K562 cells contain specific membrane markers,
IFITM3, CD146 and CD36 and increase the survival of imatinib



Monika Kaisrlikova (roz. Hruba) s prezentaci ,V¢asna detekce
progrese onemocnéni u pacientd s myelodysplastickym
syndromem®”,

V ramci celoZivotniho kontinudlniho vzdélavani se v roce
2021 zG&astnilo 285 zaméstnanch UHKT akci poradanych
v Cesku a v zahranici: 259 zaméstnanci UHKT se G&astnilo
vzdélavacich akci v Cesku a 26 lékaiG a dalsich védeckych
pracovnikd se zGcastnilo kongrest a konferenci v zahranici.
Cast akci probéhla kvali epidemiologické situaci virtualné.

sensitive cells in the presence of imatinib”. The winner of the
PhD students’ conference for the best presentation was Mgr.
Monika Kaisrlikova (formerly Hruba) for her presentation
called “Early detection of disease progression in patients
with myelodysplastic syndrome”.

As part of lifelong continuous education, 285 IHBT
employees participated in events held in the Czech Republic
and abroad in 2021. 259 IHBT employees participated in
educational events in the Czech Republic, 26 physicians and
other scientists participated in congresses and conferences
abroad. Some of the events were held virtually due to the
epidemiological situation.
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Oddéleni biomedicinského inZzenyrstvi
Oddéleni kvality

Oddéleni nemocniéni hygieny

Oddéleni pro spravnou vyrobni praxi IéCivych
pripravkd

Referdt dotaci

Biomedical Engineering Department

Quality Department

Hospital Hygiene Department

Department for Good Manufacturing Practice
of Medicinal Products

Department of Subsidies
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Usek pro akreditaci a kvalitu
Vedouci: Ing. Martin Mayer, Ph.D. MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Zastupkyné vedouciho: Mgr. Simona Brixiova
Simona.Brixiova@uhkt.cz, +420 221 977 195

Usek pro akreditaci a kvalitu (UAK) se skldda z Oddéleni
kvality, Oddéleni nemocnic¢ni hygieny, Oddéleni pro spravnou
vyrobni praxi léCivych pripravkd, Oddéleni biomedicinského
inZenyrstvi a Referdtu dotaci. VSechny uvedené C(asti
se podileji na zlepSovani kvality poskytované zdravotni
péce, védecké Cinnosti a zajisténi provozu a spolupracuji
na rozvoji a dotaénim financovani UHKT, aby nemocnice
byla konkurenceschopna a jeji kvalitni ¢innost, potvrzena
mezinarodnimi a narodnimi audity, byla dlouhodobé
udrzitelna.

Akreditacni procesy pomahaji vytvaret kulturu kvality a
bezpeci. V rdmci toho pak dochazi k trvalému zlepSovani
véech procest zajistujicich pééi o pacienty a ke zlepSeni
vysledkl poskytované péce. Ziskané certifikaty vedou k
posileni davéry verejnosti v kvalitni a bezpecné prostredi
ve zdravotnickém zafizeni a vytvareji bezpecné a
efektivni pracovni prostiedi, coz pfispivd i ke spokojenosti
zaméstnanc(. Koordinuje soulad mezi pozadavky normy €SN
EN I1SO 15189 a poZadavky dalSich systém kvality (JCI, SAK,
EFI, JACIE, SUKL, SUJB) &i pozadavky odbornych spoleénosti.

Mezinarodni akreditaci Joint Commission International (JCI)
ziskal UHKT po paté v roce 2019 jako jediné zdravotnické
zatizeni v Cesku. Narodni akreditaci dle SAK ziskal UHKT v
roce 2020. UHKT je jedinou nemocnici v Cesku, kterd ma
kvalitu zdravotni péce externé ovérenu jak na mezinarodni,
tak na narodni uUrovni. Akreditace dle spolecné akreditacni
komise ISCT- EBMT (JACIE) je jedinym oficidlnim
akreditatnim 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 transplanta¢nim
programu a tim dosazeni dlouhodobé kvality poskytované
zdravotni péce v souladu s nejnovéjsimi védeckymi poznatky
alééebnymi postupy. UHKT ziskalo akreditaci EFI, udélovanou
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Accreditation and Quality Division
Head of Division: Ing. Martin Mayer, Ph.D. MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Deputy Head: Mgr. Simona Brixiova
Simona.Brixiova@uhkt.cz, +420 221 977 195

The Accreditation and Quality Division (Czech abbreviation
UAK) consists of the Quality Department, the Hospital Hygiene
Department, the Department for Good Manufacturing
Practice of Medicinal Products, the Biomedical Engineering
Department and the Subsidies Department. All of these
parts of the Division are involved in improving the quality
of health care, scientific activities and operational assurance
and collaborate in the development and subsidy funding of
IHBT to ensure that the hospital is competitive and that its
quality activities, confirmed by international and national
audits, are sustainable in the long term.

Accreditation processes help create a culture of quality and
safety. As part of this, continuous improvement of all patient
care processes and the outcomes of the care provided are
continuously improved. The certifications obtained lead to
increased public confidence in the quality and safety of the
healthcare establishment and create a safe and efficient
working environment, which also contributes to staff
satisfaction. Compliance between the requirements of the
CSN EN ISO 15189 standard and the requirements of other
quality systems (JCI, SAK, EFI, JACIE, SUKL, SUJB,) or the
requirements of professional societies is coordinated by the
IHBT Quality Department.

The Joint Commission International (JCI) international
accreditation was awarded to IHBT for the fourth time in
2019 as the only healthcare establishment in the Czech
Republic. IHBT is the only hospital in the Czech Republic that
has had the quality of health care externally verified at both
international and national level. Accreditation according to
the Joint Accreditation Commission ISCT- EBMT (JACIE) is
the only official accreditation body in Europe for the field
of hematopoietic stem cell transplantation and cell therapy.
The aim of this professional voluntary accreditation is to
promote the quality management of medical and laboratory



Evropskou asociaci pro imunogenetiku imunologickym
laboratofim vysetfujicim tkafovou shodu darce a pfijemce
pred transplantaci, je jednou ze tfi takto certifikovanych
laboratofi v Cesku.

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
pro akreditaci pro tfi subjekty UHKT: Komplement laboratof{
UHKT, Narodni referenéni laboratof pro DNA diagnostiku
a Kalibraéni centrum UHKT. Komplement laboratofi UHKT
provadi vysoce specializovana laboratorni vySetfeni. Kvalita
vysledk( laboratornich vysetfeni je zajisténa personalnim
obsazenim laboratofe a uplatnénim nejnovéjSich poznatka
pfi realizaci laboratornich vysetfeni. V souladu s vyvojem
védy a techniky a s potfebami klientl neustale aktualizujeme
rozsah vysSetfeni. Nékteré laboratore slouzi jako narodni
referencni laboratofe a spolupracuji na pfipravé vzorkl pro
externi hodnoceni kvality v rémci Ceska.

practice in the transplantation program and thus to achieve
long-term quality of the health care provided in accordance
with the latest scientific knowledge and therapeutic
practices. EFl accreditation is awarded by the European
Association for Immunogenetics to immunology laboratories
investigating tissue matching of donor and recipient prior
to transplantation. IHBT is one of three such certified
laboratories in the Czech Republic.

For many years the IHBT laboratories have been complying
with the standards for quality system requirements in
laboratories (CSN EN ISO 15189 and CSN EN ISO/IEC 17025).
This is proved by the accreditation of the Czech Institute for
Accreditation for 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 the
results of laboratory tests is ensured by the staffing of the
laboratory and the application of the latest knowledge in the
implementation of laboratory tests. In accordance with the
development of science and technology and the needs of
our clients, we constantly update the scope of examinations.
Some laboratories serve as national reference laboratories
and cooperate in the preparation of samples for external
quality assessment within the Czech Republic.

Akreditace a certifikace 3 J h kt

. SS10H Uy,
JACEE®Y =

CSN EN ISO 15 189
€SN EN ISO/IEC17 025

Narodni referen¢ni laboratore
Systémy Sprévné vyrobni praxe

fe, SUKL

Organization Accredited
by Joint Commission International

CESKY INSTITUT PRO AKREDITACI

obecné prospésna spolecnost

Ustav hematologie a krevni transfuze
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Oddéleni biomedicinského inZenyrstvi
Vedouci: Ing. Martin Mayer, Ph.D. MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Zastupkyné vedouciho: Ing. Denisa Albrechtova
Denisa.Albrechtova@uhkt.cz, +420 221 977 631

Oddéleni biomedicinského inZenyrstvi (OBMI) poskytuje
specializovanou podporu klinickym, transfuziologickym
i vyzkumnym pracovistim. VSichni zaméstnanci jsou
zdravotni¢ti  pracovnici dle zdkona 96/2004Sb. s
vysokoskolskym vzdélanim. Oddéleni zajistuje predevsim
pravidelné bezpecnostné-technické kontroly a opravy
zdravotnickych prostfedkd a laboratorni techniky v rozsahu
pozadovaném zdkonem o zdravotnickych prostiedcich,
standardy JCI, JACKIE, SAK, SUKL a SUJB a normami CSN
EN ISO/IEC 17025:2005 a CSN EN I1SO 15189:2007. lJe
zodpovédné za zajisténi metrologického poradku v UHKT
(ustavni metrolog) i v Komplementu laboratofi a v Kalibraéni
laboratofi (metrolog Komplementu laboratofi). Provadi
edukaci zdravotnického personalu a provadi audity klinickych
i neklinickych pracovist.

OBMII se podili na vyuce s biomedicinskou problematikou
na nékolika univerzitdch a ma svého zastupce ve vyboru
Ceské spole¢nosti biomedicinského inzenyrstvi a lékaiské
informatiky CLS JEP. Velice tzce spolupracuje s MZ CR, kde
se podili na novelizacich ¢i vzniku nové legislativy a dalSim
poradenstvi.

Oddéleni kvality

Vedouci: Ing. Martin Mayer, Ph.D. MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Koordinatorka oddéleni: RNDr. Marie Dobrovolna
Marie.Dobrovolna@uhkt.cz, +420 221 977 408

Oddéleni kvality (OdK) je soucasti Useku pro akreditace
a kvalitu, ¢leny jmenuje a odvolava feditel UHKT z tad
zaméstnanc UHKT tak, aby zastupovali jednotlivé
akreditacni ¢&i certifikacni systémy, ke kterym se UHKT
prihlasil. V souc¢asné dobé se v UHKT uplatriuji systémy
JCI, SAK pro nemocnice, ISO normy 15189, 17025, 20387
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Biomedical Engineering Department
Head: Ing. Martin Mayer, Ph.D. MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Deputy Head: Ing. Denisa Albrechtova
Denisa.Albrechtova@uhkt.cz, +420 221 977 631

The Biomedical Engineering Department (Czech abbreviation
OBMI) provides specialized support to clinical, transfusiology
and research departments. All staff members are health
professionals according to Act 96/2004 Coll. with a university
degree. It mainly provides regular safety and technical
inspections and repairs of medical devices and laboratory
equipment within the scope required by the Medical
Devices Act, JCI, JACKIE, SAK, SUKL and SUJB standards and
CSN EN ISO/IEC 17025:2005 and CSN EN ISO 15189:2007.
It is responsible for ensuring the metrological order in the
Institute of Metrology (Institutional Metrologist) and in the
Lab Complex and the Calibration Laboratory (Metrologist of
the Lab Complex). It carries out education of medical staff
members and audits clinical and non-clinical sites.

OBMII participates in teaching biomedical issues at several
universities and has a representative on the committee of
the Czech Society of Biomedical Engineering and Medical
Informatics CMA JEP. It cooperates very closely with the
Ministry of Health, where it participates in the amendment
or creation of new legislation and other consulting.

Quality Department

Head: Ing. Martin Mayer, Ph.D. MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Coordinator: RNDr. Marie Dobrovolna
Marie.Dobrovolna@uhkt.cz, +420 221 977 408

The Quality Department (Czech abbreviation OdK) is part of
the Accreditation and Quality Department, and its members
are appointed and dismissed by the IHBT Director from
among the IHBT employees to represent the individual
accreditation or certification systems to which IHBT has
subscribed. At present, the JCI, SAK systems for hospitals,



pro laboratofe, standardy European Federation for
Immunogenetics pro testovani histokompatibility, EBMT-
JACIE standardy pro bunéénou terapii v hematologii a SUKL
(EMA, sUIB), dozorujiciho plnéni zakonnych pozadavk.

OdK koordinuje ¢innosti v rdmci zajisténi systému kvality
s implementaci pozadavkd uvedenych systém( kvality,
zajistuje metodické Fizeni vnitfnich mechanismd sledovani
kvality a vzajemnou harmonizaci, podili na analyze stiznosti
a ozndmeni souvisejicich s kvalitou poskytované zdravotni
péce Ci poskytovanych laboratornich sluzeb.

Ve spolupréci s vedenim UHKT se podili na zpracovani planu
rozvoje kvality péce a bezpedi, pripravuje podklady pro
pravidelnd hladeni o zvy$ovani kvality zfizovateli (MZ CR).
Nékolik €lenti OdK je ve vedeni UHKT a vystupy OdK jsou
probirany a fedeny na poradach vedeni UHKT.

0dK se podili na p¥ipravé k ziskani akreditaci UHKT, jeho
¢lenové zajistuji podklady pro opakovanad obnovovani
ziskanych certifikatd kvality.

OdK koordinuje program kvality poskytované zdravotni péce
s dlirazem na sledované indikatory kvality, sbér dat, jejich
vyhodnocovani a navrhy opatfeni ke zvySovani kvality péce
v ramci celého UHKT.

OdK rovnéz navrhuje oblasti sledovani dat souvisejicich
zejména se zavedenim novych klinickych postup(, s daty
zvetejiiovanymi na webu UHKT, se zménami jiz zavedenych
mérfeni a zdroji dat (napf. zména vedeni zdravotnické
dokumentace), se zménami subjekt( sbéru dat, s novymi
praktickymi ndvody, technologiemi, metodami Iécby,
prevenci a hodnocenim potencialnich rizik, se sledovanim
vyskytu nezadoucich udalosti, s analyzami jejich pfticin
a s vyhodnocovanim efektivity pfijatych ndpravnych a
preventivnich opatieni.

Soucasti navrzeného sledovani je i navrh metodiky sledovani,
vCetné pripravy potfebnych dokument( a navrhu osob, které
se budou na sledovani, sbéru a vyhodnocovani dat podilet.

Program zvysovani kvality je ucinny, pouze jsou-li data
nejen shromazdovana, ale také Gcinné ovérovana, pro coz

ISO standards 15189, 17025, 20387 for laboratories,
European Federation for Immunogenetics standards for
histocompatibility testing, EBMT-JACIE standards for cell
therapy in haematology and SUKL (EMA, SUJB) overseeing
compliance with legal requirements are applied at IHBT.

OdK coordinates activities within the quality assurance
system with the implementation of the requirements of
these quality systems, provides methodical management
of internal quality monitoring mechanisms, mutual
harmonization, participates in the analysis of complaints
and notifications related to the quality of health care or
laboratory services provided.

In cooperation with the IHBT management, it participates in
the elaboration of the plan for the development of quality
of care and safety, prepares documents for regular reports
on quality improvement to the founder (MoH CR). Several
OdK members OdK are in the IHBT management and the
outputs of OdK are discussed and addressed at the IHBT
management meetings.

OdK participates in the preparation for obtaining the IHBT
accreditation; its members provide documents for repeated
renewals of the obtained quality certificates.

0OdK coordinates the quality of care program with an
emphasis on monitored quality indicators, data collection,
data evaluation and proposals for measures to improve the
quality of care throughout IHBT.

OdK also proposes areas of data monitoring related in
particular to the introduction of new clinical procedures,
data published on the IHBT website, changes in established
measurements and data sources (e.g. change in medical
record keeping), changes in data collection subjects, new
practical guidelines, technologies, treatment methods,
prevention and assessment of potential risks, monitoring
the occurrence of adverse events, analysing their causes and
evaluating the effectiveness of corrective and preventive
measures taken.

The proposed monitoring also includes a proposal for the
monitoring methodology, including the preparation of the
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je zaveden mechanismus postupl validace dat. Zavéry
analyz takto ziskanych a ovérenych dat jsou diskutovany na
pravidelnych poradach oddéleni.

Data ziskana analyzou specifické ¢innosti TP UHKT jsou déle
hodnocena a prezentovana na pravidelnych zasedanich Rady
kvality TP.

Oddéleni nemocnicni hygieny

Vedouci: MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 221 977 298
Epidemiologicka sestra: Zdena Hajduchova
Zdena.Hajduchova@uhkt.cz, +420 221 977 225

Oddéleni nemocnicni hygieny Gzce spolupracuje s Krajskou
hygienickou stanici. Podava hlaseni o infekénich nemocech,
které jsou v nemocnici.

Nastavuje opatieni k zamezeni Sifeni infekénich nemoci. V
dobé pandemie onemocnéni covid-19 ve spoluprdci s COVID
teamem nastavuje opatieni, které vydava Mz CR.

Dale provadi bakteriologické stéry z prostredi véetné kontroly
ovzdusi.

Skoli a edukuje zaméstnance i pacienty a podili se také na
zpracovavani provoznich fadd viech pracovist UHKT.

Vyddava metodické navody v oboru epidemiologie a provadi
audity klinickych i neklinickych pracovist.
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necessary documents and the proposal of the persons who
will be involved in monitoring, data collection and evaluation.

A quality improvement program is only effective if data are
not only collected but also effectively validated, for which a
mechanism for data validation procedures is in place. The
conclusions of the analyses of the data thus collected and
validated are discussed at regular departmental meetings.

The data obtained from the analysis of the specific activities
of the TP IHBT are further evaluated and presented at the
regular meetings of the TP Quality Council.

Hospital Hygiene Department

Head: MUDr. Michal Kouba
Michal.Kouba@uhkt.cz, +420 221 977 298
Epidemiology Nurse: Zdena Hajduchova
Zdena.Hajduchova@uhkt.cz, +420 221 977 225

The Hospital Hygiene Department works closely with the
Regional Hygiene Station. It reports on infectious diseases
that are in the hospital.

It sets up measures to prevent the spread of infectious
diseases. In times of COVID-19 pandemic disease, in
collaboration with the COVID team, it sets measures issued
by the MoH CR.

It also conducts bacteriological swabs of the environment
including air monitoring.

It trains and educates staff and patients, and also participates
in the preparation of the operating rules of all COVID units.

It issues methodological guidelines in the field of
epidemiology and conducts audits of clinical and non-clinical
sites.



Oddéleni pro spravnou vyrobni praxi lIéCivych
pripravki

Vedouci: MUDr. Petr Lesny, Ph.D.

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

Jednim z vystup( aplikovaného vyzkumu v UHKT jsou nové
metody lécby hematoonkologickych onemocnéni a nové
navrhované experimentalni 1é¢ivé pripravky. UHKT je od roku
2017 povolenym vyrobcem a Oddéleni pro spravnou vyrobni
praxi léCivych pFipravk( udrzovalo v roce 2021 systém jisténi
jakosti spravné vyrobni praxe (SVP) na tfech pracovistich,
kde probihala vyroba a kontrola kvality vlastnich lécivych
pripravkl moderni terapie pro klinickd hodnoceni. V roce
2021 byla Uspésné schvalena dvé klinicka hodnoceni léCivych
pripravk(i moderni terapie vyrabénych v UHKT. Oddéleni pro
spravnou vyrobni praxi léCivych pfipravk(l za timto Ucelem
auditovalo vSechna pracovisté a dohlizelo na inspekci
vyrobnich i kontrolnich mist povérenymi inspektory Statniho
Ustavu pro kontrolu léciv.

Referat dotaci

Vedouci: Ing. Martin Mayer, Ph.D., MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Zastupkyné vedouciho: Ing. Tereza Nova
Tereza.Nova@uhkt.cz, +420 221 977 265

Referdt dotaci se podili na ziskavani a administraci dotacnich
titul, a to jak narodnich, tak evropskych. V roce 2021 se
podafilo ziskat evropskou dotaci React EU v celkové hodnoté
150 miliond korun na stavbu a rekonstrukci objekt( D a A.
Pokracuje evropska dotace IROP na dodavku komplexniho
informacniho systému a obnova souvisejici infrastruktury.
Tento projekt v celkové hodnoté vice nez 78 milion( korun
bude koncit v roce 2022. Z narodnich zdrojli jsme ziskali
podporu na obnovu ozarovace v hodnoté 14,5 milionu korun
a v roce 2021 byla Uspésné ukoncena vice nez 91milionova
dotace na vybaveni pavilonu progresivni mediciny véetné
kryoskladu pro zdravotnickou technologii. Referat dotaci
aktivné spolupracuje s poskytovateli dotaci (MZ CR, CRR
MMR, MPOQ) na jejich pfipravé i hodnoceni.

Department for Good Manufacturing Practice
Head: MUDr. Petr Lesny, Ph.D.
Petr.Lesny@uhkt.cz, +420 221 977 327

The outputs of applied research at IHBT include new methods
of treatment of hemato-oncological diseases and newly
proposed experimental drugs. IHBT has been a licensed
manufacturer since 2017, and in 2021 the Department
for Good Manufacturing Practice of Medicinal Products
maintained the Good Manufacturing Practice (GMP) quality
assurance system at three sites, where the production and
quality control of proprietary advanced therapy medicinal
products for clinical trials took place. In 2021, two clinical
trials of advanced therapy medicinal products manufactured
at IHBT were successfully approved. For this purpose, the
Department for Good Manufacturing Practice of Medicinal
Products audited all sites and supervised the inspection of
manufacturing and control sites by authorized inspectors of
the State Institute for Drug Control.

Department of Subsidies

Head: Ing. Martin Mayer, Ph.D., MHA
Martin.Mayer@uhkt.cz, +420 221 977 265
Deputy Head: Ing. Tereza Nova
Tereza.Nova@uhkt.cz, +420 221 977 265

The Department of Subsidies is involved in the acquisition
and administration of national and European subsidies. In
the year 2021, we managed to obtain a European React
EU subsidy in the total amount of 150 million CZK for the
construction and reconstruction of buildings D and A. The
European IROP subsidy for the delivery of a comprehensive
information system and the renewal of the related
infrastructure is ongoing. This project, worth more than
78 million, will end in 2022. We have received support
from national sources for the renovation of the irradiator
worth 14.5 million, and a grant of more than 91 million
was successfully completed in 2021 to equip the pavilion of
progressive medicine, including the cryostore, with medical
technology. The Department of Subsidies actively cooperates
with the providers of subsidies (MoH CR, CRR MMR, and
MIT) on their preparation and evaluation.
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Ongoing and approved construction projects up to 2030
2023-2027 New building of the elite research, development and innovation pavilion 150M CZK
Planning permission issued

2023-2027 Reconstruction of the clinical and experimental laboratories pavilion 155M CZK
Planning permission issued

2022-2030 Reconstruction of the clinical pavilion 350M CZK
Part of the project now under implementation, as well as the design and preparation for the building permit for new inpatient

care

2019-2022 New building of the pavilion of progressive medicine 310M CZK
Under construction, including a cryostore and a pharmacy

2019-2024 Pavilion of Clinical and Experimental Transfusiology 122M CZK
Stage | in progress, planning permission issued for Stage I
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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 a obchodu
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 and Trade
Department of Information Technologies
Administrative Department

Operation Department

Business Department
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Usek pro ekonomiku

Naméstkyné: Ing. Janka SigaCevova, MHA
Janka.Sigacevova@uhkt , +420 221 977 450
Zastupkyné naméstkyné: Ing. Vaclava Hlavackovda, MBA
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 uUstavu s cilem dlouhodobé ekonomické stability
organizace a zajisténi podminek pro realizaci rozvojovych
vizi Ustavu.

Usek pro ekonomiku se ¢leni na:

e financéni uctarnu,

e oddéleni finan¢niho planovani a controllingu,
e oddéleni evidence majetku,

e personalni a mzdové oddéleni,

e oddéleni komunikace se zdravotnimi pojistovnami.

Rok 2020 v cislech

Hospodarsky vysledek organizace po zdanéni predstavoval
120,8 milionu korun. Vynosy UHKT v roce 2021 byly ve vysi
1 898 milionl korun, plan se tak podafilo prekrocit o 14,6
%. Objem poskytnuté péce vyjadreny v bodech cinil 545,4
milionu bodd, ve srovnani s rokem 2020 je Uroven péce
vyjadrena v bodech vyssi 0 5,5 %. PoCet DRG pfipadu lGzkové
péce Cinil celkem 468 a ve srovndni s prfedchozim rokem to
byl pokles o 2,1 %. Osetfovacich dn( bylo 10 870. Pocet
pacientl v ambulantni specializované péci byl 24 918 a byl
na stejné drovni jako v roce 2020.

Na pofrizeni novych pfistrojd, zdravotni techniky a
technologického vybaveni budov vcetné vystavby a
rekonstrukce bylo vynaloZeno 275 miliond korun. Primérny
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The Economic Division

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

The Economic Division provides comprehensive support for
all processes at IHBT by providing economic and personnel
services. Its main task is economic activity within the
approved budget in accordance with the Czech Property Act.
An integral part of the activities of the Economic Division is
to seek and propose measures aimed at streamlining the
Institute’s activities with the aim of long-term economic
stability of the organization and ensuring the conditions for
the implementation of the Institute‘s development vision.

The Economic Division is divided into:

e Financial Accounting Department

e Financial Planning and Controlling Department
® Property Records Department

e Personnel and Payroll Department

e Department of Communication with Health Insurance
Companies

The year 2020 in numbers

120.8 million CZK after tax represented the organization’s
profit. IHBT’s revenue in 2021 was 1,898 million CZK,
exceeding the plan by 14.6%. The volume of care provided,
expressed in points, was 545.4 million points; compared to
2020, the level of care expressed in points is 5.5% higher.
The number of DRG inpatient cases totalled 468 and was
down 2.1% compared to the previous year. The number
of treatment days was 10,870. The number of patients in
outpatient specialty care was 24,918 and was at the same
level as in 2020.

275 million CZK was spent on the acquisition of new
equipment, medicaltechnology and technological equipment
for buildings, including construction and reconstruction.



plat zaméstnanct byl 58 000 korun a meziro¢né vzrostl o 5 %.
Z celkového poctu 512 zaméstnancl tvori 65 % zdravotnicky
personal.

Finan¢ni uctarna

Vedouci: Ing. Anna Zdrahalova
Anna.Zdrahalova@uhkt.cz, +420 221 977 264
Zastupkyné vedouci: Martina Hedlova
Martina.Hedlova@uhkt.cz, +420 221 977 619

Kolektiv pracovnik(i Uctiren zajistuje veskeré Ccinnosti
finan¢niho ucetnictvi. Vykonava funkce vyplyvajici ze zakona
o finan¢ni kontrole. Pfipravuje metodiku a stanovuje postupy
Gctovani v souladu s platnymi pravnimi pfedpisy. Zpracovava
statistické vykazy, vykazy dle pozadavkti MZ CR a podklady
pro danova pfiznani. Zajistuje ucetni evidenci jednotlivych
grantli, projektll a dotaci vCetné pfripravy podkladld pro
pribéziné a zavérecné zpravy.

Oddeéleni finanéniho planovani a controllingu
Vedouci: Ing. Petr Skdla
Petr.Skala@uhkt.cz, +420 221 977 615

Oddéleni finan¢niho planovani a controllingu pfipravuje
kratkodobé a stfednédobé rozpoéty UHKT, finanéni plany
a rozbory hospodareni organizace. Sleduje hospodareni
a plnéni finanénich pland dle jednotlivych nakladovych
stiedisek a zajistuje ekonomickou stranku projekta.

Oddéleni evidence majetku
Vedouci: Bc. Lucie Fischerova, DiS.
Lucie.Fischerova@uhkt.cz, +420 221 977 474

Oddéleni evidence majetku zajistuje veskerou evidenci
hmotného a nehmotného majetku organizace a
zaplj¢eného majetku vcéetné smluv. Provadi zarazeni,
vyfazeni a prevody dlouhodobého majetku ve spolupraci

58,000 CZK was the average salary of employees and
increased by 5% year-on-year. 65% of the 512 employees are
medical staff members.

Financial Accounting Department
Head: Ing. Anna Zdrdhalova
Anna.Zdrahalova@uhkt.cz, +420 221 977 264
Deputy Head: Martina Hedlova
Martina.Hedlova@uhkt.cz, +420 221 977 619

The team of accounting staff members handle all financial
accounting activities. They perform the functions arising from
the Financial Control Act. They prepare the methodology
and establish accounting procedures in accordance with
the applicable legislation. They prepare statistical reports,
reports according to the requirements of the Ministry of
Health of the Czech Republic, documents for tax returns. They
process accounting records for individual grants, projects and
subsidies, including the preparation of data for interim and
final reports.

Financial Planning and Controlling Department
Head: Ing. Petr Skala
Petr.Skala@uhkt.cz, +420 221 977 615

Its staff members prepare short- and medium-term budgets
of IHBT, financial plans and analyses of the organization‘s
management. They monitor the management and
implementation of financial plans by individual cost centres,
and are in charge of the economic aspect of projects.

Property Records Department
Head: Bc. Lucie Fischerova, DiS.
Lucie.Fischerova@uhkt.cz, +420 221 977 474

The department is in charge of all records of the
organization‘s tangible and intangible assets and loaned
assets, including contracts. It performs the classification,
disposal and transfer of fixed assets in cooperation with
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s inventariza¢nimi pracovniky a podle pokynd vedoucich
utvar(i. Realizuje fddné a mimofadné inventury majetku,
pfipravuje odpisové plany, spolupracuje s financni Gctarnou.

Persondlni a mzdové oddéleni (PaM)
Vedouci: Ing. Vaclava Hlavackova, MBA
Vaclava.Hlavackova@uhkt.cz, +420 221 977 267
Zastupkyné vedouci: Pavlina Melicharova
Pavlina.Melicharova@uhkt.cz, +420 221 977 368

Do pusobnosti oddéleni nélezi zejména zajistovani plnéni
veskerych povinnosti, které plynou UHKT z postaveni
zaméstnavatele, a povinnosti zajistovat kompletni personalni
evidence zaméstnancl. Pfipravuje a eviduje vSechny smluvy
se zaméstnanci tykajici se pracovnépravnich vztah( a vSechna
pravni jednani s témito smlouvami souvisejici. Zajistuje
oblast personalniho planovani, podili se na kontrole a plnéni
kvalifikaénich predpokladd zaméstnancl ve spolupraci
s dalsimi vedoucimi pracovniky. Zajistuje kompletni
zpracovani mezd vcetné vSech odvodu a srazek ze mzdy
podle relevantnich pravnich predpis(, pripravu podklad(i pro
finanéni Uctarnu a zucétovani tuzemskych cestovnich prikazd.
Jedna se zdravotnimi pojistovnami, spravou socialniho
zabezpeceni a finanénim dfadem v otdzkach spravného
vypoctu odvodud z mezd.

Oddéleni komunikace se zdravotnimi
pojistovnami (OKZP)

Vedouci: Mgr. Dana StrakoSova
Dana.Strakosova@uhkt.cz, +420 221 977 227
Zastupkyné vedouci: Jindra Pavlikova
Jindra.Pavlikova@uhkt.cz, +420 221 977 311

Do pusobnosti 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 zéloh a
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the inventory staff members and in accordance with the
instructions of the heads of departments. It carries out
regular and extraordinary stocktaking of assets, prepares
depreciation plans, and cooperates with the Financial
Accounting Department.

Personnel and Payroll Department
Head: Ing. Vaclava Hlavackova, MBA
Vaclava.Hlavackova@uhkt.cz, +420 221 977 267
Deputy Head: Pavlina Melicharova
Pavlina.Melicharova@uhkt.cz, +420 221 977 368

The particular competence of this department is to ensure
the fulfilment of all the obligations arising from the status of
IHBT as an employer and the obligation to ensure complete
personnel records of employees. It prepares and registers
all contracts with staff relating to employment relations
and all legal transactions relating to those contracts. It is
responsible for staff planning and is involved in checking and
fulfilling staff qualifications in cooperation with other senior
staff members. It ensures the complete processing of wages,
including all levies and wage deductions in accordance with
the relevant legislation, preparation of documents for the
Financial Accounting Department, and the settlement of
domestic travel orders. It negotiates with health insurance
companies, social welfare administration, and the tax office
on the correct calculation of wage deductions.

Department of Communication with Health

Insurance Companies

Head: Mgr. Dana StrakoSova
Dana.Strakosova@uhkt.cz, +420 221 977 227
Deputy Head: Jindra Pavlikova
Jindra.Pavlikova@uhkt.cz, +420 221 977 311

The main competence of this department includes the
record keeping and control of contracts with health
insurance companies on the reimbursement of health care
provided. It administers and coordinates the contracting



roc¢niho vyuctovani poskytnuté zdravotni péce zdravotnim
pojistovnam. Kontroluje a vyuUétovava mésiéni davky
dokladd, navrhuje opatfeni na odstranéni chyb. Eviduje
kontrolni a revizni zpravy zdravotnich pojistoven a koordinuje
postup pfi podavani namitek proti nim. Sleduje a informuje
0 zméndch vnéjsich i vnitfnich podminek Uhrady zdravotni
péce, zpracovava podklady pro jednani o uhradach se
zdravotnimi pojistovnami. Metodicky vede vedouci ttvar( s
cilem dosazeni optimalniho a Uplného vykdzani poskytované
péce.

Oddéleni verejnych zakazek a obchodu
Vedouci: Ing. Vaclav Naprstek
Vaclav.Naprstek@uhkt.cz, +420 221 977 211
Referat verejnych zakazek

Zastupkyné vedouciho: Mgr. Radka Strakova
Radka.Strakova@uhkt.cz, +420 221 977 640
Obchodni referat

Zastupkyné vedouciho: Bc. Hana Muchova
Hana.Muchova@uhkt.cz, +420 221 977 670

Oddéleniverejnych zakdzekaobchodu se sklddazobchodniho
referdtu a referatu 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 zakdzek pfipravuje dokumentace
vefejnych zakazek a zajistuje jejich kompletni administraci
v elektronickych nastrojich s dlrazem na maximalni
transparentnost, primérenost a Ucelnost, rovné zachdazeni
a zakaz diskriminace, vSe v souladu s legislativou. Dale
zodpovida za uzavieni smluv na zakladé vysledk( verejnych
zakdazek.

and subcontracting of capacities and procedures, and
manages the agenda of advances and annual billing of
health care provided to health insurance companies. It
checks and settles monthly batches of documents, proposes
measures to eliminate errors. It keeps recoprds of inspection
and audit reports from health insurance companies and
coordinates the procedure for lodging objections to them.
It monitors and informs about changes in external and
internal conditions for health care reimbursement, prepares
documents for reimbursement negotiations with health
insurance companies. It provides methodological guidance
to heads of departments with a view to achieving optimal
and complete reporting of provided care.

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

Office of Public Contracts

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

Trade Office

Deputy Head: Bc. Hana Muchova
Hana.Muchova@uhkt.cz, +420 221 977 670

The Department of Public Contracts and Trade consists of
the Trade Office and the Office of Public Contracts. The
Trade Office is in charge of the purchase and procurement
of medical and non-medical supplies to the IHBT individual
departments in accordance with the principles of cost-
effective procurement, including the implementation of
tendersin the electronic marketplace system. Itis responsible
for the proper maintenance of the prescribed agenda and
the proper operation of the warehouse management.

The Office of Public Contracts prepares documents of public
contracts and ensures their complete administration in
electronictools, withan emphasis on maximum transparency,
proportionality and efficiency, equal treatment and non-
discrimination, all in accordance with the legislation. It is
also responsible for the conclusion of contracts based on the
results of public tenders.
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Spravni oddéleni
Vedouci: Jana Preislerova
Jana.Preislerova@uhkt.cz, +420 221 977 402

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

Spravni oddéleni zastituje sluzbu pokladny a podatelny,
koordinuje spravu a obéh dokument(, datové schranky,
archivni sluzby a skartacni fizeni v ramci celé organizace. Ve
své gesci ma téz evidenci smluvnich vztahd, administrativni
podporu naméstka provozné-investicniho useku a oddéleni
verejnych zakazek, ddle spravu Registru smluv a koordinaci
parkovaciho systému. V ndvaznosti na Registr smluv se dale
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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



podili na controllingu zverejnéni objednavek a smluv pred
samotnym finanénim plnénim.

Provozni oddéleni

Vedouci: Daniela Prouzova

Daniela.Prouzova@uhkt.cz, +420 221 977 258, +420 606 607
113

Vedouci udriby: Josef Stépnicka

Josef.Stepnicka@uhkt.cz, +420 775 940 480

Vedouci tGklidu: Petr Sunik

Petr.Sunik@uhkt.cz, +420 774 445 753

Provozni oddéleni sestava z useku uklidu, udrzby,
elektroudrzby a ostrahy. M3 nékolik cild, primdrné posilit
veskeré procesy, pomoci nichi zaméstnanci UHKT na svych
pracovistich podaji nejlepsi vykony a v konecném dusledku
pozitivné pfrispéji k ekonomickému rlstu a celkovému
Uspéchu organizace. Vytvari soulad mezi zaméstnanci, praci,
informacemi a technologiemi.

Dalsim cilem je koordinace a uvadéni veskerych legislativnich
pozadavkll do praxe a co nejvétsi minimalizace dopadi
na zhorsené pracovni podminky zaméstnancd vyplyvajici
z velmi Zivého organismu, kterym UHKT v soucasné dobé
je. Velky dliraz musi byt kladen na BOZP a PO, odpadové
hospodarstvi, ochranu objektl a zvysené naroky na uklid.
V neposledni fadé se oddéleni snazi eliminovat ekonomické
dopady.

the administration of the Registry of Contracts and the
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

Vedouci: Daniela Prouzova

Daniela.Prouzova@uhkt.cz, +420 221 977 258, +420 606 607
113

Head of Maintenance: Josef Stépnicka
Josef.Stepnicka@uhkt.cz, +420 775 940 480

Head of Cleaning: Petr Sunik

Petr.Sunik@uhkt.cz, +420 774 445 753

The Operation Department consists of cleaning,
maintenance, electrical maintenance and security. It has
several objectives - primarily to strengthen all processes
by which the IHBT employees will perform at their best at
their workplaces and ultimately contribute positively to the
economic growth and overall success of the organization. It
creates alignment between employees, work, information
and technology.

Another goal is to coordinate and put into practice all
legislative requirements and to minimize as much as
possible the impact on the deteriorated working conditions
of employees resulting from the very living organism
that is currently IHBT. Strong emphasis must be placed
on occupational health and safety, fire protection, waste
management, facilities protection, increased cleaning
requirements and last but not least, the effort to eliminate
economic impact.
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Udrzba / Maintenance

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 komunikacéni 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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Uklid / Cleaning

Department of IT

Head: Petr Sevcik DiS.

Petr.Sevcik@uhkt.cz, +420 221 977 120
Deputy Head: Ondrej Tomasek
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.
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Usek pro vystavbu
Vedouci: Ing.arch. Jan Auerbach
Jan.Auerbach@uhkt.cz, +420 221 977 605

Soucasna vystavba

Construction Division
Head: Ing.arch. Jan Auerbach
Jan.Auerbach@uhkt.cz, +420 221 977 605

Current construction

Budova A slou?i jako transfuzni usek Ustavu hematologie
a krevni transfuze. V ramci I. etapy jeji rekonstrukce byla
nejprve odstranéna pfistavba v severozapadni ¢&asti,
obsahujici vstup a schodisté. Nasledné byly provedeny
stavebni Upravy spocivajici predevSim v provedeni
dispozi¢nich Uprav prvniho nadzemniho podlazi a prvniho
podzemniho podlazi. Dale byl v prvnim podzemnim podlazi
v severovychodni obvodové sténé proveden novy otvor
umoziujici propojeni budovy A s nové navrzenou budovou
D. Vysledny stav nyni slouZi predevsim pro vySetieni darct
krve a k odbérdim krve a plazmy.
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Building A serves as the Transfusion Division of the Institute
of Hematology and Blood Transfusion. As part of Phase | of
the reconstruction of the building in question, the extension
in the north-western part, containing the entrance and
staircase, was first removed. Subsequently, structural
modifications were carried out, mainly in the form of layout
modifications of the 1st overground and the 1st underground
floor. In addition, a new opening was made in the north-
eastern perimeter wall of the 1st floor, allowing Building A
to connect to the newly proposed Building D. The resulting
building is now used primarily for blood donor examinations
and blood and plasma donations.



PAvodni objekt (budova D) aredlu UHKT sloufil jako vratnice,
mistnost pro fidice, dilny a sklady. Objekt pochazel zhruba z
padesatych let minulého stoleti. Jednalo se o jednopodlaini
budovu se dvéma samostatnymi vstupy pro jednotlivé
provozy.

Plvodni uzitna plocha: 139 m2
Zastavéna pUvodni plocha: 188 m2

The original building (Building D) on the IHBT premises
served as a gatehouse, drivers’ room, workshops and
warehouses. The building dates back to approximately the
1950s. It was a single-storey building with two separate
entrances separating the various operations.

Original floor area: 139 m2
Original built-up area: 188 m2
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Novostavba budovy D sestavd ze dvou podzemnich a tfi
nadzemnich podlazZi s plochou stfechou. V podzemni &asti
jsou centralni skladovaci prostory doplnéné kryosklady
pro uskladnéni vzorkd, krevnich derivatl a dalSich latek
ve velmi nizkych teplotich a dale laboratof Cistych prostor
Oddéleni bunécéné terapie. Ddle jsou zde centrdlni Satny
pro zdravotnicky personal klinické a transfuzni casti. V
pfizemi je vstupni hala s recepci a lékarna. Ve druhém a
tfetim nadzemnim podlazi je jidelna a velkd seminarni
mistnost doplnéna provoznimi mistnostmi a pracovny lékaru
a laborantd Oddéleni bunécné terapie. Plocha stfecha je
pfistupna z hlavniho schodisté.

UZitna plocha novostavby: 1 277 m2
Celkem zastavéna plocha: 460 m2
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The new Building D consists of two underground and three
above-ground floors with a flat roof. In the underground part,
there is a central storage area supplemented by cryostorage
for storing samples, blood derivatives and other substances
at very low temperatures, as well as a clean room laboratory
for the Cell Therapy Department. There are also central
changing rooms for the clinical and transfusion staff. On
the ground floor there is an entrance hall with a reception
and a pharmacy. On the second and third floors, there is
a dining room and a large seminar room with operating
rooms, as well as the offices of the physicians and laboratory
technicians for the Cell Therapy Department. The flat roof is
accessible from the main staircase.

Usable area of the new building: 1,277 m2
Total built-up: 460 m2



Planované projekty

~

Objekt A — II. etapa rekonstrukce

Rekonstrukce budovy A je provadéna ve dvou navazujicich
etapach.Vramcil. etapy byla provedenarekonstrukce prvniho
podzemniho a prvniho nadzemniho podlazi vychodniho
kridla budovy. Realizace této etapy byla ukoncena 19. ledna
2022. 1l. etapa fesi zbyvajici ¢ast objektu. Jedna se prevainé
o Upravy vnitinich prostor a drobné Upravy tvaru krovu.
Realizace bude zahdjena v roce 2022.

Planned projects

D

Navyseni uzitné plochy /
Increase of usable area:
Objekt B / Building B
178 m2

Objekt C / Building C
599 m2

Objekt E / Building E
1805 m2

Building A - Stage Il of reconstruction

The reconstruction of Building A is being carried out in two
successive stages. The first stage included the reconstruction
of the 1st underground and 1st overground floor of the
eastern wing of the building. The implementation of this
phase was completed on 19 January 2022. Phase |l deals with
the remaining part of the building. This mainly consists of
modifications to the interior spaces and minor modifications
to the shape of the roof trusses.

Implementation will start in 2022.
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Objekt B

Navrhované stavebni uUpravy se tykaji vychodni bocni
¢asti této budovy, v rozsahu nového prvniho podzemniho
podlazi a prestavby prvniho nadzemniho podlazi véetné
vloZeného mezipatra. V pfizemi budou nové prostory slouZzit
pro centralni pfijem vzorkd, pokoje s llizky (nejedna se o
jednotku intenzivni péce) a navazujici provozy (hygienické
zazemi, sesterna, pokoje pro Iékare).

Realizace bude zahdjena na prelomu let 2022 a 2023.

Objekt C

Stavajici objekt slouZi jako Ilaboratofe a pracovny
védeckého useku, v hornim podlazi sidli administrativni
provozy nemocnice. Nastavba tretitho nadzemniho podlazi
zvysi plochu potfebnou pro provoz védeckého useku i
administrativy. Cilem rekonstrukce je pFesunout provozy
z vedlejsich historickych budov, slouZicich nemocni¢nim
ucelim, na jedno misto a zaroven prostorové rozsitit
kapacity kv(li stale se zvysujicim pozadavkim na ptistrojové
a prostorové vybaveni provozu.

Realizace bude zahdjena v roce 2024.

Objekt E

V soucasné dobé je v misté budouci stavby trojkfidly
nepodsklepeny zdény objekt vyuZivany prevainé ke
skladovani a v mensi mite jsou zde administrativni provozy.
Nové navrhovany pavilon védy bude mit dvé podzemni a
tfi nadzemni podlazi (posledni dvé jsou pouze tubusem
schodisté, ktery propojuje objekt s budovou C). V nadzemnim
a prvnim podzemnim podlaZi jsou navrhovany provozy
vyzkumu, pracovny a laboratore a doplikové prostory jako
umisténo podzemni parkovisté.

Realizace bude zahdjena v roce 2023.
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Building B

The proposed structural alterations concern the eastern
side of this building, to the extent of a new 1st floor and
the reconstruction of the 1st floor including the inserted
mezzanine. On the ground floor, the new space will be used
for the central reception of samples, rooms with beds (it is
not an intensive care unit) and adjacent facilities (sanitary
facilities, nurses’ room, rooms for physicians).
Implementation will start at the turn of 2022/2023.

Building C

The existing building serves as laboratories and offices
of the scientific department, the upper floor houses the
hospital‘s administrative facilities. The extension of the third
floor will increase the area needed for the operation of the
scientific department and administration. The aim of the
reconstruction is to move the operations from the adjacent
historical buildings serving the hospital’s purposes to one
place and at the same time to expand the capacities in view
of the ever increasing requirements for instrumentation and
space for the operations.

Implementation will start in 2024.

Building E

At present, there is a three-winged brick building without
a cellar on the site of the future building used mainly for
storage and to a lesser extent there are administrative
premises. The newly proposed science pavilion will have
two underground and three above-ground floors (the latter
two being only the stair tube that connects the building to
Building C). The above-ground and first underground floors
are proposed to house research facilities, workrooms and
laboratories and additional spaces such as changing rooms
or seminar rooms. An underground car park will be located
in the lowest basement.

Implementation will start in 2023.
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Grantové projekty 2021

AZV MZ - Agentura pro zdravotnicky vyzkum Mz €R

Reg. ¢.: AZV 17-31398A

Ndzev: Dlouhé nekddujici RNA u myelodysplastického
syndromu: klinicky vyznam a implikace pro patogenezi
Trvdni: 2017-2021

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 tak prispiva k riznym hematopoetickym
onemocnénim. LncRNA se mohou ukdazat jako vyznamné
diagnostické a prognostické markery pfrispivajici k véasné
detekci progrese MDS a zlepSeni preZiti pacientld ¢i se
mohou v budoucnu stat potencidlnimi terapeutickymi cili.
V navrhovaném projektu budou provadéna celogenomova
vysetfeni hladin IncRNAs u pacientd s MDS a srovnani
expresnich profild mezi rdznymi skupinami pacientd s cilem
najit IncRNAs s vyrazné odliSnymi hladinami a potencialnim
vyuzitim v diagnostice MDS. ProtoZe znalosti o jednotlivych
IncRNA jsou ¢asto limitovany na pouhou anotaci transkriptu,
budou v ramci projektu ddle studovany pficiny, role a
disledky deregulovanych IncRNA pro patogenezi MDS
pomoci experimentalnich a vypocetnich ptistupd.

Reg. ¢.: AZV 17-31593A

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

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

Anotace: Cilem je analyzovat rizikové  faktory
zodpovédné za rlst pripadld hemoragické cystitidy (HC) u
onkohematologickych pacientll po alogenni transplantaci
hematopoetickych kmenovych bunék (HSCT), coz by mélo
pomoci pfi hledani osob s vysokym rizikem HC. Hlavnimi
analyzovanymi faktory budou typ imunosupresivni terapie
pro prevenci reakce Stépu proti hostiteli (GvHD) aplikované
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Grant Projects 2021
AZV MZ - Czech Health Research Council of MoH CR
Reg. no.: AZV 17-31398A

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

Duration: 2017-2021
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 in future. In the 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 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 post-transplant



po transplantaci, spojitost s haploidentickou HSCT,
pfitomnost infekce viry BKV a AdV a stav protivirové bunééné
imunity. Analyza antivirové specifické T bunécné odpovédi u
pacientl s HC s infekci BKV a AdV umozni urcit 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
protokoll pro expanzi antivirovych T bunék vyuZitelnych
pro adoptivni imunoterapii oportunnich virovych infekci
ohroZzujicich dospélé i détské pacienty po transplantaci HSCT.

Reg. ¢.: AZV NV18-03-00227

Ndzev: Identifikace a monitorovani prognostickych a
prediktivnich molekularnich markeri progrese u pacientti s
myelodysplastickym syndromem s nizkym rizikem

Trvdni: 2018-2021
Resitel: Mgr. Monika Belickova, 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 progndézou. Navzdory tomu dojde u ¢asti
pacientd k progresi nemoci a zkraceni celkové doby preZiti.
V tomto projektu se zaméfime na identifikaci molekularnich
markert, které by predikovaly progresi onemocnéni u
pacientd s MDS s nizkym rizikem v dobé diagnézy. Planujeme
provést mutacni screening retrospektivnich parovych vzorkd
pacientld s progresi a bez ni. Na zakladé zjisténych markert
progrese provedeme prospektivni mutacni studii u pacientd
s detekovanymi neptiznivymi mutacemi a budeme sledovat
dynamiku mutacni zatéZze pomoci citlivé metody droplet
digitalni PCR. Pro kompletnéjsi obraz progrese provedeme
také komparativnianalyzu mRNA expresnich profilt sériovych
vzorkd pacientl. Zavedené metody zpfesni progndzu
pacienta, umozni predvidat progresi a optimalizovat lécbu.

immunosuppressive prevention of GvHD, connection with
haploidentical HSCT and association with BKV and AdV
infection and the state of antiviral cellularimmune 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 CT.

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
Investigator: Mgr. Monika Belickova, Ph.D.

Abstract:  Myelodysplastic syndrome (MDS) is a
heterogeneous group of clonal diseases with ineffective
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 low 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 unfavourable 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 mMRNA expression profiles
of patients’ serial samples. Introduced methods will refine
the patient’s prognosis, allow progression prediction and
optimize treatment.
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Reg. ¢.: AZV NU20-03-00412

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

Trvdni: 2020-2023

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

Anotace: Myelodysplasticky syndrom (MDS) je maligni
porucha krvetvorby zplsobend narusenou diferenciaci
hematopoetickych kmenovych bunék (HSC). Vyznamnym
rysem HSC u MDS je nestabilita genomu, pricemz jednim
z faktorl destabilizujicich jeho integritu je mobilizace
transpozibilnich elementd (TE). PIWI-interagujici RNA
(piRNA) mobilizaci TE potlacuji a funguji tak jako centralni
molekuly kmenovych bunék v mechanismech zachovani
integrity genomu. Navzdory nedavnému 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
sekvenovani nové generace a charakterizace jejich role u
MDS. Kromé studia zapojeni téchto molekul na patogenezi
MDS bude testovano zejména jejich vyuziti jako potencialnich
molekuldrnich marker(i progrese onemocnéni. Dale budou
analyzovany mozné vlivy l1écby azacitidinem na transkripci TE
a piRNA, tak aby se ovéfila jejich mozna pouZitelnost jako
novych prediktivnich markerG 1é¢ebné odpovédi a prevence
relapsu.

Reg. ¢.: AZV NU21-03-00565

Ndzev: Studium molekuldrni patogeneze selhani kostni
dfené a identifikace klinicky relevantnich biomarkerd u
hypoplastické formy myelodysplastického syndromu a
ziskané aplastické anémie

Trvdni: 2021-2024

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

Anotace:  Hypoplastickh forma  myelodysplastického
syndromu (hMDS) a ziskana aplastickda anémie (AA) jsou
zavazné poruchy krvetvorby, jejichz klinickopatologické
znaky se prekryvaji, a proto je jejich diagnostika slozita. U
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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 their role 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.

Reg. no.: AZV NU21-03-00565

Title: Study of the molecular pathogenesis of bone marrow
failure and identification of clinically relevant biomarkers
in the hypoplastic form of myelodysplastic syndrome and
acquired aplastic anemia

Duration: 2021-2024

Investigator: RNDr. Monika Belickova, Ph.D.

Abstract: The hypoplastic form of myelodysplastic
syndrome (hMDS) and acquired aplastic anemia (AA) are

severe hematopoietic disorders with overlapping clinic-
pathological features, which makes their diagnosis difficult.



obou diagndéz dochazi k selhani kostni diené (KD), které
je zplsobeno poskozenim hematopoetickych bunék
cytotoxickymi  T-lymfocyty. Molekularni  mechanismy
zapojené do tohoto procesu jsou vsak stale nejasné.
V tomto kontextu bude v predkladaném projektu
provedena detailni analyza genomu u hMDS a ziskané AA
s cilem charakterizovat molekuldrni patogenezi utlumu
KD a definovat klinicky relevantni biomarkery pro ucely
zjednoduseni diferencidlni diagnostiky, predikce progrese
a zhodnoceni vlivu imunosupresivni 1éCby na rozvoj
patologického klonu. Pro charakterizaci genetického pozadi
bude pouzito celoexomové sekvenovani, transkriptom bude
analyzovan pomoci RNASeq na urovni CD34+ bunék KD a
CD3+lymfocytll, pficemz budou stanoveny expresni profily
MRNA a IncRNA. Vzhledem k etiologii chorob se zaméfime
hlavné na faktory zprostfedkujici imunitni odpovéd a
populaci T-bunék, kterd bude podrobné charakterizovana
pomoci pritokové cytometrie. Znalost molekularniho
pozadi hMDS/AA ndm umozZni pochopeni vyvoje nemoci a
také definovat nové genetické markery, které mohou posilit
personalizovany pfistup k pacientiim.

Reg. ¢.: AZV NU21-07-00225

Ndzev: Spektrum somatickych mutaci detekovanych NGS
a jejich souvislost s prognézou a lé¢ebnymi vysledky
dospivajicich a mladych dospélych pacientt s Ph pozitivnimi
leukémiemi

Trvdni: 2021-2024

Resitel: Mgr. Katefina Machova Polakova, Ph.D.

Spolutesitel: prof. MUDr. Jan Trka, Ph.D., Fakultni nemocnice
v Motole, Praha

Anotace: Dospivajici a mladi dospéli pacienti s Ph+
leukemiemi predstavuji unikatni skupinu pacientd s
hematologickymi malignitami. Tato onemocnéni si vyZaduji
peclivé monitorovani a dobrou adherenci pacientl k l1écbé.
Do dnesni doby nebyly pres nékolik malo klinickych studii
specifické aspekty a biologie Ph+ leukémii této vékové
skupiny pacientd detailnéji studovany. V soucasnosti se
vétsina pacientd s diagndzou chronické myeloidni leukémie
v chronické fazi (CML-CP) doziva normalni délky Zivota. Pred

In both diagnoses, bone marrow failure (BMF) is caused by
damage to hematopoietic cells by cytotoxic T-lymphocytes.
However, the molecular mechanisms involved in this
process are still unclear. In this context, the present project
will perform a detailed genomic analysis of hMDS and
acquired AA to characterize the molecular pathogenesis of
BM attenuation and define clinically relevant biomarkers
to facilitate differential diagnosis, predict progression
and evaluate the impact of immunosuppressive therapy
on the development of the pathological clone. Whole-
exome sequencing will be used to characterize the genetic
background, the transcriptome will be analyzed by RNASeq
at the level of CD34+ KD cells and CD3+ lymphocytes, and
MRNA and IncRNA expression profiles will be determined.
Considering the etiology of the diseases, we will mainly
focus on the factors mediating the immune response and
the T-cell population, which will be characterized in detail
by flow cytometry. Knowledge of the molecular background
of hMDS/AA will allow us to understand the evolution of the
disease and also to define new genetic markers that may
enhance a personalized approach to patients.

Reg. no.: AZV NU21-07-00225

Title: The spectrum of somatic mutations detected by
NGS and their association with prognosis and treatment
outcomes in adolescent and young adult patients with Ph-
positive leukemias

Duration: 2021-2024
Investigator: Mgr. Katefina Machova Poldkova, Ph.D.

Co-investigator: Prof. MUDr. Jan Trka,, Ph.D., Fakultni
nemocnice v Motole, Praha

Abstract: Adolescent and young adult patients with Ph+
leukemias represent a unique group of patients with
hematologic malignancies. These diseases require close
monitoring and good patient adherence to treatment. To
date, despite a few clinical studies, the specific aspects
and biology of Ph+ leukemias in this age group of patients
have not been studied in detail. Currently, most patients
diagnosed with chronic myeloid leukemia in chronic
phase (CML-CP) live a normal life expectancy. Before the
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zavedenim inhibitor( tyrozinovych kinaz (TKI) do Iékarské
praxe byl vyssi vék pacientl negativni prognosticky faktor.
Nyni v éfe TKI se zda, Ze dospivajici déti a mladi dospéli
(dle anglického Adolescents and Young Adults, AYA, ve
véku 15-39 let v dobé diagndzy dle definice National
Comprehensive Cancer Network Guidelines) trpici CML-CP
maji horsi progndzu a odpovéd na lécbu TKI. V poslednich
letech jsou somatické mutace u hematologickych malignit
dosti studovany, nicméné velmi malo je znamo o spektru
somatickych mutaci (mimo mutace v onkogenu BCR-ABL1)
u AYA pacientll s Ph+ leukemiemi vcetné Ph pozitivni
akutni lymfoblatické leukémie (Ph+ALL) a jejich souvislosti
s rezistenci k lécbé TKI a relapsy. Predpokladame, Ze
komplexni screening na bazi sekvenovdni nové generace
pldnované v navrhovaném projektu umozni zjistit, jestli je
klonaIni hematopoéza horsim prognostickym faktorem pro
AYA pacienty s Ph+ leukemiemi. Domnivame se, Ze u AYA
pacientd s CML a Ph+ALL muze byt identifikovano podobné
spektrum mutaci, ale jejich klonalni vyvoj se mulze lisit v
disledku odlisnych lécebnych protokoll. Re$eni tohoto
projektu pomUZze identifikovat vysoce rizikové AYA pacienty
s CML, ktefi by mohli profitovat z intenzivnéjsiho |écebného
protokolu podobného protokolu u Ph+ALL.

GA CR - Grantova agentura Ceské republiky
Reg. ¢.: 18-18407S

Ndzev: Epigenetické, genetické a molekularni faktory
potiebné pro mutagenezi onkogenu BCR-ABL1 v pribéhu
Iécby Ph pozitivnich bunék inhibitorem tyrosinkinaz
Trvdni: 2018-2021

Resitel: Mgr. Katefina Machova Polékova, Ph.D.

Anotace: Uspééna lécba chronické myeloidni leukemie
(CML) je zaloZzena na cilené inhibici aktivity BCR-ABL1
kindzy specifickymi inhibitory (TKI), v prvé linii [écCby
zejména imatinibem. Mutace v kindzové 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 kindzové
doméné BCR-ABL1 nepredstavuje pouze pasivni proces
selekce jiz pre-existujicich klond nesoucich mutace. Mutace

I 128

introduction of tyrosine kinase inhibitors (TKIs) into medical
practice, older age of patients was a negative prognostic
factor. Now in the TKI era, adolescent children and young
adults (according to the National Comprehensive Cancer
Network Guidelines definition of Adolescents and Young
Adults (AYA), aged 15-39 years at the time of diagnosis) with
CML-CP appear to have a poorer prognosis and response
to TKI treatment. In recent years, somatic mutations in
hematological malignancies have been extensively studied;
however, very little is known about the spectrum of somatic
mutations (beyond mutations in the BCR-ABL1 oncogene) in
AYA patients with Ph+ leukemias, including Ph-positive acute
lymphoblastic leukemia (Ph+ALL), and their association
with resistance to TKI therapy and relapse. We hypothesize
that the comprehensive next-generation sequencing-based
screening planned in the proposed project will allow us
to determine whether clonal hematopoiesis is a poorer
prognostic factor for AYA patients with Ph+ leukemias. We
hypothesize that AYA patients with CML and Ph+ALL may
identify a similar spectrum of mutations, but their clonal
evolution may differ due to different treatment protocols.
Addressing this project will help identify high-risk AYA
patients with CML who could benefit from a more intensive
treatment protocol similar to that of Ph+ALL.

GACR - Czech Science Foundation
Reg. no.: 18-18407S

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

Duration: 2018-2021
Investigator: 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



v kindzové doméné BCR-ABL1 mohou vznikat de novo
béhem lécby na zakladé pUsobeni subletalnich koncentraci
TKI za ucasti genetickych, epigenetickych a molekularni
faktord  umoiznujicich  leukemické burice  uniknout
kontrole bunécného cyklu a DNA repara¢nim procesiim.
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 faktor( potiebnych pro
mutagenezionkogenu BCR-ABL1 v pribéhu lécby CML
bunécnych linii a krvetvornych bunék in vitro.

Reg. &.: 20-19162S

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

Trvani: 2020-2022
Resitel: Ing. Michaela Dostalova Merkerova, Ph.D.
Spoluresitel: doc. Ing. Jiti Kléma, Ph.D., FEL EVUT Praha

Anotace: Mutace v sestfihovych faktorech predstavuji
nejcastéjsi molekuldrni zmény u myelodysplastického
syndromu (MDS). Ani pres urcité pokroky v pochopeni jejich
role v patogenezi MDS nebyl doposud studovan vliv téchto
mutaci na cirkularni RNA (circRNA). CircRNA tvori skupinu
RNA s kovalentné uzavienou kontinudlni smyckou, jejiz
rozSifenost a Cetnost byla popsana teprve neddvno. Protoze
vétsina circRNA je produkovdana procesem tzv. backsplicingu,
predpokldddame, Ze aberantni sestfih pozorovany v MDS
ovliviiuje také tvorbu circRNA.Sohledem narozli¢né regulacni
funkce circRNA pravdépodobné pfispiva jejich deregulace
k patogenezi MDS. Zménéné hladiny jednotlivych circRNA
mohou navic slouzit jako nové molekularni biomarkery pro
stanoveni progndzy a terapeutické odpovédi na lé¢bu MDS.
CircRNA mohou také tvorit novou tfidu molekuldrnich cil
pro lé¢bu 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

passive process of selection of pre-existing 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 objectives: Uncovering genetic, epigenetic and
environmental factors required for BCR-ABL1 mutagenesis
during in vitro treatment of CML cell lines and hematopoietic
cells.

Reg. no.: 20-19162S

Title: Circular RNAs and their relations to RNA splicing in
the pathogenesis of myelodysplastic syndrome

Duration: 2020-2022
Investigator: Ing. Michaela Dostalova Merkerova, Ph.D.
Co-investigator: Doc. Ing. Jifi 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
understanding of their roles in MDS pathogenesis, the impact
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

129



mezi circRNA a sestfihovymi mutacemi u MDS pomoci
sekvenovani nové generace. Budeme korelovat hladiny
circRNA a linedrnich transkript(. Funkce vybranych circRNA
budou stanoveny pomoci integrativnich datovych analyz a
funkénich test(.

Ostatni

Merck & Dohme, s. r. 0.

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

Ndzev: Ockovani proti HPV u pacientli s rekurentni
laryngalni papillomatézou — je moiné zlepsit kvalitu jejich
zZivota?

Trvdni: 2011-2021

Resitel: RNDr. Ruth Tachezy, Ph.D.

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

Anotace: Klinickd studie, faze Ill b. Hlavnim cilem studie
bude ovéfit vliv ockovani tetravalentni HPV vakcinou na
vznik rekurentnich papillomatoznich |ézi a interval remisi u
pacientd s RRP. Vedlejsimi cili bude zjisténitypu HPV v 1ézi RRP,
sledovani hladin protilatek proti HPV antigenim obsazenym
ve vakcing, pripadné slozkdm imunitniho systému.

Spoluprace na mimodustavnich projektech
AZV MZ - Agentura pro zdravotnicky vyzkum Mz €R
Reg. ¢.: AZV 17-28055A

Ndzev: Stanoveni fenotypu a funkce imunitnich bunék
jakoito prediktori odpovédi na léébu u pacientd se
spinoceluldarnim karcinomem hlavy a krku

Trvdni: 2017-2021
Resitel: RNDr. Ruth Tachezy, Ph.D., PfF UK Praha
Spoluresitel: RNDr. Eva Hamsikova, RNDr. Viera Ludvikova

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
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in MDS pathogenesis.

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

Title: Vaccination against HPV in patients with recurrent
laryngeal papillomatosis — Is it possible to improve the
quality of their lives?

Duration: 2011-2021
Investigator: RNDr. Ruth Tachezy, Ph.D.

Co-investigator: MUDr. Jitka Vydrova — Medical Healthcom.,
s.r.o., Voice Centre (Hlasové centrum), Prague

Abstract: Clinical study phase lll 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 extramural projects

AZV MZ - Czech Health Research Council of MoH CR

Reg. no.: AZV 17-28055A

Title: Identification 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 Hamsikovda, RNDr. Viera
Ludvikova

Abstract: We aim to determine prognostic factors in patients
with head and neck squamous cell carcinoma (HNSCC) in an
effort to improve prediction of clinical response to current
therapies. We will perform a comprehensive comparative
analysis of infiltrating and circulating immune cells in
patients with HNSCC tumors associated or unassociated with



u pacienti s nddorem HNSCC asociovanym ¢i neasociovanym
s papilomavirovou infekci. Konkrétnim cilem nasi studie
je vyhodnotit roli imunosupresivnich regulacnich 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 urovné exprese
specifickych molekul v epitelialnich nddorovych burkach a
v plasmacytoidnich dendritickych (pDC) burikdach sdruzenych
s nadorem. Sto bioptickych vzorka zalitych do parafinu bude
vySetifeno retrospektivné a pfiblizné sto padesat vzork(
Cerstvych bioptickych tkani a krve od pacientd s HNSCC bude
vySetfeno prospektivné pomoci metod imunohistochemie,
PCR, hmotnostni cytometrie a funkcnich testl. Imunitni
parametry v periferni krvi budou sledovany u pacientl i po
[éCbé.

Reg. ¢.: AZV 17-29992A

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

Trvdni: 2017-2021
Resitel: RNDr. Martina Salakova, Ph.D., P¥F UK Praha

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

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

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

papillomavirus infection. The 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 the expression of the
proangiogenic factor VEGF. The prognostic significance of the
expression level of specific molecules in epithelial tumour
cells and in plasmacytoid dendritic cells (pDC) associated
with the tumour will also be assessed. One hundred paraffin-
embedded biopsy samples will be examined retrospectively
and approximately 150 fresh biopsy tissue and blood samples
from HNSCC patients will be examined prospectively using
immunohistochemistry, PCR, mass cytometry and functional
assays. Immune parameters in peripheral blood will be
monitored in patients also after treatment.

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

1st co-investigator: MUDr. Mariana Wohlfahrtovd Ph.D.,
IKEM Praha

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

Abstract: Eighty percent of adult population is infected
with BK polyomavirus (BKV). After primary infection which
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.
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Reg. ¢.: AZV 17-31777A

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

Trvani: 2017-2021
Resitel: RNDr. Jana Kaspirkova, Ph.D., LF Plzef, 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 muzd,
ktefi maji sex s muzi (MSM), a HIV pozitivnich pacient(. V
téchto skupinach je incidence aZz 131 pfipadd na 100 000
obyvatel. Vzhledem k rostoucimu poctu HIV pozitivnich
pacientll 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
jsou témér identické i vySetfovaci a screeningové postupy
. Zakladem je klinické vysetreni a cytologickd analyza stéru
sliznice. Andlni cytologie nepatfi mezi vysoce senzitivni
ani specifickd vysetreni. Naopak metylace DNA tumor-
supresorovych gend se takovou metodou byt zd3, 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 pacientl s akutnim
koronarnim syndromem a cévni mozkovou pfihodou ve
vztahu ke stupni oxidacniho stresu

Trvdni: 2018-2022

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

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

2. spoluresitel: prof. Ing. Jan Dyr, DrSc., Ing. Jifi Suttnar, CSc.

I 132

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 PhD., LF Plzen, UK Praha
1st co-investigator: RNDr. Jana Smahelova

2nd co-investigator: Prof. MUDr. Jana Hercogovd, CSc.,
Nemocnice Na Bulovce, Praha

Abstract: Anal carcinoma (AC) 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 behaviour
very similar to cervical cancer, therefore the investigative and
screening procedures are virtually identical. Currently used
cytology in the 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
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: 2018-2022
Investigator: Doc. MUDr. Martin Maly, Ph.D.. UVN Praha

1st co-investigator: prof. Ing. Jana Hajslova, CSc., VSCHT
Praha

2nd co-investigator: Prof. Ing. Jan Dyr, DrSc., Ing. Jiti Suttnar, CSc.



Anotace: Aterosklerdza a trombdza jsou podkladem akutniho
koronarniho syndromu a cévni mozkové prihody. V klinické
praxi se ke stratifikaci rizika pouZivaji rdzné markery (LDL,
HDL cholesterol, glykémie, C-reaktivni protein atd.), nicméné
transformace populacniho rizika do rizika individudiniho
muze byt diskutabilni. Pfes ,normalni“ hodnoty téchto
marker( je stale pfitomno riziko prihody. Pokrocilé techniky
reprezentované ultradcinnou kapalinovou chromatografii
spojenou s tandemovou vysokorozliSovaci hmotnostni
spektrometrii  umoini na zidkladé chemometricky
vyhodnocenych zaznam( ,fingerprint(“ slozek metabolomu
hledani rozdili mezi skupinami pacientli, které se v
zékladnich, béiné méfenych parametrech vyznamné
nelisi. Vzorky krve budou odebirdny pacientdm v akutni
a subakutni fazi akutniho koronarniho syndromu a cévni
mozkové prihody a budou srovnavany s kontrolni skupinou.
Vysledky budou vztaZzeny ke stupni oxidacniho stresu.
Provedeny predbéiny screening ukdzal zmény predevsim na
urovni 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 Iécbu 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 protokold pro vyrobu CAR T-lymfocyti
proti solidnim nadortm v rezimu spravné laboratorni praxe.
Zaméfime se hlavné na cilové antigeny GD2, PSMA a PSCA.
Standardni operacni protokoly a analytické certifikaty budou

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 Krontordd Koutna, Ph.D.,
FNUSA Brno

1st co-investigator: MUDr. Pavel Otahal, Ph.D.
2nd 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
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predany ke schvaleni Statnimu Ustavu pro kontrolu Iéciv.
Na projektu budou spolupracovat tfi Spickova vyzkumna
pracovisté: (i) Mezinarodni centrum klinického vyzkumu
Fakultni nemocnice u sv. Anny v Brné, (ii) Centrum analyzy
biomedicinského obrazu na Masarykové Univerzité v Brné
(MU-CBIA) a (iii) Ustav hematologie a krevni transfuze v Praze
(UHKT). Nasim hlavnim cilem je zavést technologii vyroby
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: 2019-2022

Resitel: doc. Ing. Jiti Homola, CSc., DSc., Ustav fotoniky a
elektroniky AV CR

1. spoluresitel: prof. Ing. Jan Dyr, DrSc., doc. Ing. Mgr. Bc.
Roman Kotlin, Ph.D., MHA

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

biosenzory pro studium

Anotace: Zivotje namolekularnidrovnivysledkem obrovského
mnozstvi interakci mezi rlznymi druhy biomolekul.
Pochopeni téchto interakci a jejich roli predstavuje
vyzkumny Ukol zadsadniho vyznamu. Cilem tohoto projektu je
vyvinout novy biofotonicky nastroj zaloZzeny na pokrocilych
optickych biosenzorech s povrchovymi plasmony, které
umozni studium biomolekuldrnich 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 jevi
v mikrofluidnich systémech a vyvoj metod pro imobilizaci
biomolekul a metodologii pro studium biomolekularnich
interakci. Realizované biosenzory budou vyuZzity pro ziskani
novych poznatku o interakcich biomolekul se vztahem k onko-
hematologickym onemocnénim, jako jsou myelodysplasticky
syndrom a akutni myeloidni leukémie.
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participate on this project: (i) International Clinical Research
Centre of St. Anne’s University Hospital Brno (FNUSAICRC), (ii)
Centre for Biomedical Image Analysis at Masaryk University
Brno (MU-CBIA), and (iii) Institute of Hematology and Blood
Transfusion in Prague (IHBT). Our main aim is to establish
production of CAR T-cells for anti-solid tumor therapy which
can be translated into clinical applications.

GACR - Czech Science Foundation
Reg. no.: GACR 19-02739S

Title: Advanced plasmonic biosensors: towards the next-
generation biomolecular interaction analysis

Duration: 2019-2022

Investigator: doc. Ing. Jifi Homola, CSc., DrSc., Institute of
Photonics and Electronics of the Czech Academy of Sciences

1st co-investigator: Prof. Ing. Jan Dyr, DrSc., Doc. Ing. Mgr.
Bc. Roman Kotlin, Ph.D., MHA

2nd co-investigator: Ing. Tomda$ Riedel, Ph.D., Institute
of Macromolecular Chemistry of the Czech Academy of
Sciences

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
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 acute
myeloid leukemia.



Reg. ¢.: GA CR 19-04099S

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

Trvani: 2019-2022
Resitel: prof. RNDr. Petr Hefman, CSc., MFF UK Praha
Spoluresitel: Mgr. Barbora Brodska, Ph.D.

Anotace: Tretina vyskytd akutni myeloidni leukémie (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 proteind v
Zivych bunkach, objasnéni role interakénich partnerQ
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 €R 20-10845S

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

Trvani: 2020-2022

Resitel: prof.Ing. Toma$Riedel, Ph.D., Ustavmakromolekularni
chemie AV CR

Spoluresitel: Ing. Pavel Majek, Ph.D.

Anotace: Rana detekce biomarker( zvySuje Sanci Uspésné
|éCby, preziti a kvality Zivota. Zejména optické biosenzory
nabizeji fadu vyhod pro vcasnou diagnostiku: minimalné

Reg. no.: GACR 19-04099S

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

Duration: 2019-2022
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 = NPMe-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.

Reg. no.: GACR 20-10845S

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

Duration: 2020-2022

Investigator: Prof. Ing. Tomas Riedel, Ph.D., Institute of
Macromolecular Chemistry of the Czech Academy pf
Sciences

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

Abstract: Early biomarker detection improves treatment
outcomes, survival and quality of life. In particular optical
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invazivni pfistup (plasma, sliny), rychlou a citlivou detekci,
nizkou spotfebu vzorku. Hlavnim nedostatkem optickych
biosenzorl je neschopnost odlisit specifickou odpovéd od
nespecifické zpUsobené adsorpci predevsim proteinl po
kontaktu umélych povrchi s biologickym médiem (fouling).
Dusledkem foulingu muZe byt napf. iniciace komplementu ci
koagulace. To doposud branilo rozsifeni biosenzor( v klinické
praxi. Fouling je z principu ovlivnén individudlni biologickou
variabilitou nebo patofyziologii — tyto faktory a jejich vliv jsou
vsak aZ na vyjimky nezndmé, prestoZe pro klinické uplatnéni
hraji zédsadni roli. Porozuméni procesu adsorpce proteinu
z biologickych médii a jejich ndasledny 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 individualni biologickou variabilitou
krevni plasmy a patofyziologickymi stavy ovliviiujici klinické
vyuziti biomateridld v kontaktu s krvi, nalézt vzajemny vztah
mezi jednotlivymi vzorky a navrhnout protokol eliminujici/
potlacujici tyto faktory.

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

Ndzev: Pokro€ily imunomonitoring a imunoterapie u
hematologickych a hematoonkologickych pacient

Trvdni: 2018-2022
Resitel: RNDr. Jan Musil, Ph.D.

Anotace: Predkladany projekt je zaméren na komplexnifeseni
problematiky hematoonkologickych pacient( lé¢enych na
Ustavu hematologie a krevni transfuze (UHKT) v oblasti a)
pokrocilého imunomonitoringu hematoonkologickych
pacientti, b) imunoterapie pacientl s akutni myeloidni
leukémii (AML), c) imunomonitoringu a imunoterapie
pacientll po transplantaci hematopoetickych kmenovych
bunék (HSCT), d) pfipravy nové generace chimerickych
antigennich receptorti (CAR).

Realizaci projektu bude umoznéno zavedeni diagnostickych
metod pro stanoveni imunosupresivnich Unikovych
mechanizm( leukemickych bunék, které by mély slouZit pro
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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: 2018-2022
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) Immunotherapy of patients with
acute myeloid leukemia (AML), C) Immunomonitoring and
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



vybér individualizované imunoterapie hematoonkologickych
pacientd. DalS$im cilem je zavedeni postupli pro expanzi
T-lymfocytd schopnych rozpoznat antigeny leukemickych
bunék u pacientd s AML a zavedeni monitoringu rekonstituce
imunitniho systému u pacientd po HSCT pro identifikaci
pacient’ s nedostateCnou rekonstituci imunitniho
systému. Mezi hlavni cile projektu patfi také identifikace
markerd predikujicich dlouhodobou in vivo perzistenci
transferovanych multivirus-specifickych T-lymfocytl a jejich
sledovani u Ié¢enych pacientd a rovnéZ konstrukce nové
generace CAR-T-lymfocytQ.

Ad a) + b): Imunoterapeutické postupy zavedené v ramci
projektu povedou ke zlepseni kvality a prodlouZeni Zivota
hematoonkologickych pacientll. Vyvinuté metody sledovani
imunitniho systému by mohly do budoucna slouzit jako
zédklad novych diagnostickych vysetfeni pacientl s AML,
které umoini osetfujicim |ékafiim rozhodnout o vhodné
formé imunoterapie. D4 se ocCekavat, ze kromé AML bude
mozné tyto metody adaptovat také na jiné formy leukémii.
Postupy tohoto typu umozriujici sledovaniimunity u pacientd
s AML nejsou v Cesku ani ve svété dostupné. D& se tedy
predpokladat zajem aplika¢ni sféry o dalsi testovani téchto
metod v ramci navazujicich klinickych studii, které by mohly
vyuUstit v tvorbu komercéné dostupnych klinickych testd.

Ad c): Sledovani imunity u pacientd po HSCT by mélo
identifikovat pacienty, jejichz imunita se neobnovuje
poZadovanym tempem a jejichZz Zivot by mohl byt ohrozen
virovymi infekcemi. K regeneraci imunity u téchto pacientt
by pak mély byt pouzity multivirus specifické T-lymfocyty.
Opét se da ocekdvat celkové zlepseni kvality Zivota téchto
pacientll a sniZzeni Umrtnosti v dasledku tfi infekénich
komplikaci.

Ad d): V ramci projektu budou vyvijeny nové generace
chimerickych antigennich receptori (CAR), které by mély
mit vys$Si ucinnost v porovndni s aktudlné dostupnymi
CAR. Nova generace CAR by mohla do budoucna slouzit
jako platforma pro zavedeni CAR terapie nejen pro |écbu
hematoonkologickych onemocnéni, ale také pro terapii
solidnich nador(.

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 serveinthe nearfuture 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 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.
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Klinické studie

Blina-Cell (EudraCT 2017-004577-14; ClinicalTrials.gov ID
NCT04554485): Jeden cyklus blinatumomabu nasledovany
vysokodavkovanou chemoterapii v indukéni |écbé Ph-
negativni akutni lymfoblastové leukemie dospélych. (dr.
Sélek)

Pona-Cell (EudraCT 2019-004540-29; ClinicalTrials.gov
ID 04554459): Ponatinib v kombinaci s redukovanou
chemoterapii v prvni linii 1écby dospélych pacientli s Ph-
pozitivni akutni lymfoblastovou leukemii. (dr. Salek)

EWALL-INO; P16/11 (EudraCT: 2016-004942-27): Studie
faze 2 s inotuzumabem ozogamicinem (INO) v kombinaci s
chemoterapii v 1é¢bé starsich pacientl s Ph-negativni CD22+
akutni B-lymfoblastickou leukemii. (dr. Salek)

UHKT-CAR19-01 (EudraCT: 2018-004789-32; ClinicalTrials.
gov ID NCT05054257): Klinické hodnoceni bezpecnosti
a ucinnosti autolognich CART19 lymfocytd u pacientl s
relabovanou nebo refrakterni akutni B-lymfoblastovou
leukemii (B-ALL) nebo s relabovanym ¢i refrakternim
B-bunécnym  non-Hodgkinskym  lymfomem  (B-NHL).
Otevrena studie faze | se zvysujici se davkou. (dr. Vydra)

UHKT-VSL-CCS-01 (EudraCT: 2019-000711-92): Efektivita
vyroby, klinickd bezpec¢nost a ucinnost virus-specifickych
T-lymfocytd izolovanych na pfistroji CliniMACS Prodigy®
pomoci systému Cytokine Capture pro pacienty po alogenni
transplantaci. (dr. Pytlik)

HaploMUD  (EudraCT: 2017-002331-41):  Alogenni
transplantace krvetvorby od shodného nepfibuzného darce
versus haploidentického pribuzného darce se shodnou
GVHD profylaxi u pacientd s akutni leukemii. Prospektivni
evropska randomizovana studie. (dr. Stastna Markova)

Protocol CA180-399: Oteviena randomizovana (2 : 1) studie
faze 2B klinického hodnoceni dasatinibu ve srovndni s
imatinibem u pacientd s chronickou fazi chronické myeloidni
leukemie, ktefi nedosahli optimalni odpovédi na lé¢bu po
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Clinical Studies

Blina-Cell (EudraCT 2017-004577-14; ClinicalTrials.gov ID
NCT04554485 ): Single cycle of blinatumomab followed by
high-dose chemotherapy in the induction therapy for Ph-
negative acute lymphoblastic leukemia in adults (Dr. Salek)

Pona-Cell (EudraCT 2019-004540-29; ClinicalTrials.gov
ID 04554459): Ponatinib in combination with reduced
chemotherapy in the first-line treatment of adult patients
with Ph-positive acute lymphoblastic leukemia (Dr. Sélek)

EWALL-INO; P16/11 (EudraCT: 2016-004942-27): A phase 2
study with inotuzumab ozogamicin (InO) in combination with
chemotherapy in the treatment of elderly patients with Ph-
negative CD22+ acute B-lymphoblastic leukemia (Dr. Salek)

UHKT-CAR19-01 (EudraCT: 2018-004789-32; ClinicalTrials.
gov ID NCT05054257): Clinical trial of the safety and efficacy
of autologous CART19 lymphocytes in patients with relapsed
or refractory acute B-lymphoblastic leukemia (B-ALL) or
relapsed or refractory B-cell non-Hodgkin’s lymphoma
(B-NHL). An open-label, dose-escalating phase | study (Dr.
Vydra)

UHKT-VSL-CCS-01 (EudraCT: 2019-000711-92): Efficiency
of production, clinical safety and efficacy of virus-specific
T-lymphocytes isolated on the CliniMACS Prodigy® device
using the Cytokine Capture system for patients after
allogeneic transplantation (Dr. Pytlik)

HaploMUD  (EudraCT: 2017-002331-41): Allogeneic
hematopoietic stem cell transplantation from a matched
unrelated donor versus a haploidentical related donor with
matched GVHD prophylaxis in patients with acute leukemia.
A prospective European randomized trial (Dr. St‘astnd
Markova)

Protocol CA180-399: An open-label, randomized (2:1) phase
2B clinical trial of dasatinib compared to imatinib in patients
with chronic phase chronic myeloid leukemia who have not
achieved an optimal response to treatment after 3 months



tfech mésicich terapie 400 mg imatinibu. (dr. Klamova)

Protocol ACE-563-MDS-002: Oteviené randomizované
klinické hodnoceni faze 3 pro srovnani ucinnosti a
bezpecnosti luspaterceptu (ACE-536) oproti epoetinu alfa
pfi [écbé anémie zplsobené myelodysplastickym sydromem
(MDS) s velmi nizkym, nizkym nebo stfednim rizikem IPSS-R
u pacientl dosud nelécenych ESA, ktefi potfebuji transfizi
¢ervenych krvinek. (prof. Cermak)

Protocol CINC424D2301 (REACH 3): Randomizované
oteviené multicentrické klinické hodnoceni faze 3 hodnotici
ruxolitinib v porovnani s nejlepsi dostupnou Iécbou u
pacientd se steroid-refrakterni chronickou reakci Stépu proti
hostiteli po alogenni transplantaci kmenovych bunék. (dr.
Valkova)

Protocol CINC424D2301 (REACH 2): Randomizované
oteviené multicentrické klinické hodnoceni faze 3 hodnotici
ruxolitinib v porovnani s nejlepsi dostupnou Iécbou u
pacientd se steroid-refrakterni chronickou reakci Stépu proti
hostiteli po alogenni transplantaci kmenovych bunék. (dr.
Vydra)

Protocol AC220-A-U302: Dvojité zaslepena placebem
kontrolovana studie faze 3 pfipravku Quizartinib (AC220)
poddvaného v kombinaci s indukéni a konsolidacni
chemoterapii a jako udrzovaci I1écba u pacientl ve véku 18
az 75 let s noveé diagnostikovanou akutni myeloidni leukemii
FLT3-ITD (+) (QUANTUM-First) (dr. Vydra)

Protocol CC-486-AML-001: Randomizované dvojité
zaslepené placebem kontrolované klinické hodnoceni faze
3 hodnotici G¢innost a bezpecnost peroralniho Azacitidine
plus nejlepsi podplirné péce ve srovndni s placebem plus
nejlepsi podpdrnou péci jako udrZovaci l1éCby u pacientd s
akutni myelodni leukemii v UpIné remisi. (prof. Cermak)

Protocol TUD-2DAUNO-058: Randomizovand studie
srovnavajici ucinnost a bezpecnost rozdilnych davek
daunorubicinu a ucinnost a bezpecnost jednoho versus

of 400mg imatinib therapy (Dr. Klamova)

Protocol ACE-563-MDS-002: An open-label, randomized,
phase 3 clinical trial to compare the efficacy and safety of
luspatercept (ACE-536) versus epoetin alfa in the treatment
of myelodysplastic syndrome (MDS) anemia with very low,
low, or intermediate risk of IPSS-R in previously untreated
ESA patients requiring red blood cell transfusion (Prof.
Cermak)

Protocol CINC424D2301 (REACH 3): A randomized, open-
label, multicentre phase 3 clinical trial evaluating ruxolitinib
versus best available therapy in patients with steroid-
refractory chronic graft-versus-host disease after allogeneic
stem cell transplantation (Dr. Valkova)

Protocol CINC424D2301 (REACH 2): A randomized, open-
label, multicentre phase 3 clinical trial evaluating ruxolitinib
versus best available therapy in patients with steroid-
refractory chronic graft-versus-host disease after allogeneic
stem cell transplantation (Dr. Vydra)

Protocol AC220-A-U302: A double-blind, placebo-controlled
phase 3 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 CC-486-AML-001: A randomized, double-blind,
placebo controlled phase 3 study to compare efficacy and
safety Oral Azacitidine plus best supportive care versus
as Maintenance Therapy in subject with Acute Myeloid
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)
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dvou cykld indukcni chemoterapie u dospélych pacientl
s akutni myeloidni leukemii pod 65 let véku. — Studie
Universitatsklinikum Dresden a Technischen Universitat
Dresden. (dr. Mertova)

Protocol AG348-C-008: Dlouhodoba globalni observaéni
studie u pacientd s nedostatkem pyruvétkindzy. (prof.
Cermak)

Protocol SHP620-302: Multicentrické randomizované dvojité
zaslepené a dvojité matouci aktivné kontrolované klinické
hodnoceni faze 3 k posouzeni ucinnosti a bezpecnosti
maribaviru v porovndni s valganciklovirem v |é¢bé
cytomegalovirové (CMV) infekce u prijemcud transplantatu
hematopoetickych kmenovych bunék. (dr. Stastna Markova)

Protocol CMBGA453B12301: Randomizované dvojité
zaslepené placebem kontrolované multicentrické klinické
hodnoceni faze Ill k posouzeni uc¢inkd azacitidinu v
kombinaci s MBG453 nebo samostatné pri |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 Ponderosa: Observacni studie k 1é¢bé ponatinibem
(Iclusig®) u pacientl s chronickou myeloidni leukemii (CML)
ve vsech fazich. (dr. Klamova)

Protocol C-935788-057: Multicentrické randomizované
dvojité zaslepené placebem kontrolované klinické hodnoceni
faze Il s pfipravkem fostamatinib disodium pfi 1écbé
autoimunitni hemolytické anémie s tepelnymi protilatkami.
(prof. Cermak)

Protocol M19-708: Randomizované oteviené multicentrické
klinické hodnoceni faze 3 s dvéma rameny hodnotici
venetoclax a azacitidin oproti nejlepsi podplrné péci v
udrzovaci |écbé u pacientl s akutni myeloidni leukemii pfi
prvni remisi po konvencni chemoterapii (VIALE-M). (prof.
Racil)
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Protocol AG348-C-008: A long-term global observational
study in patients with pyruvate kinase deficiency (Prof.
Cermak)

Protocol SHP620-302: A multicentre, randomized, double-
blind, double-dummy, active-controlled phase 3 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. Stastna Markova)

Protocol CMBG453B12301: A randomized, double-blind,
placebo-controlled multi-centre phase 3 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 Ponderosa: An observational study on CML patients
in any phase treated with ponatinib (Iclusig®) at any dose
(Dr. Klamova)

Protocol C-935788-057: A multi-centre, randomized, double-
blind, placebo-controlled phase 3 study of fostamatinib
disodium in the treatment of warm antibody Autoimmune
Hemolytic Anemia (Prof. Cermék)

Protocol M19-708: A randomized, open-label, 2-arm,
multicentre 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 HALF: A prospective phase 2 clinical trial evaluating
nationwide the efficacy and safety of discontinuation of
tyrosine kinase inhibitors after prior two-step dose reduction
in patients with chronic myeloid leukemia in deep molecular
remission (Dr. Klamova)

Protocol M15-954 (Verona): A randomized, double-
blind, phase 3 study evaluating the safety and efficacy of



Protocol HALF: Prospektivni klinicka studie faze Il hodnotici
v celondrodnim méfitku efektivitu a bezpecnost vysazovani
inhibitor( tyrozinkindz po pfedchozi dvoustupriové redukci
davky u pacientl s chronickou myeloidni leukemii v hluboké
molekularni remisi. (dr. Klamova)

Protocol M15-954 (Verona): Randomizovana dvojité
zaslepend studie faze 3 hodnotici bezpecnost a Ucinnost
venetoklaxu v kombinaci s azacitidinem u pacientl s nové
diagnostikovanym myelodysplastickym syndromem s vy$sim
rizikem (MDS s vy3sim rizikem). (prof. Cermak)

Protocol MOM-M281-006: Ucinnost a bezpecnost piipravku
M281 u dospélych pacientld s teplou formou autoimunni
hemolytické anémie: multicentrické randomizované dvojité
zaslepené placebem kontrolované klinické hodnoceni. (prof.
Cermak)

Protocol BO42161: Randomizovand nezaslepend aktivné
kontrolovana multicentrickd studie faze 3 hodnotici
bezpecnost a uclinnost crovalimabu ve srovnani s
eculizumabem u dospélych a dospivajicich pacientli s PNH v
soucasnosti podstupujici IéCbu inhibitory komplementového
systému. (prof. Cermak)

Protocol CLNP023C12301: Multicentrické jednoramenné
oteviené klinické hodnoceni faze 3 ke stanoveni ucinnosti
a bezpecnosti iptakopanu podavaného perordlné dvakrat
denné dospélym pacientim s PNH, kterym dosud nebyla
podavana lé¢ba s inhibitory komplementu. (prof. Cermak)

Clinical Trials

Blina-Cell (EudraCT 2017-004577-14; ClinicalTrials.gov 1D
NCT04554485): Single cycle of blinatumomab followed by
high-dose chemotherapy in the induction therapy for Ph-
negative acute lymphoblastic leukemia in adults. (dr. Salek)

Pona-Cell (EudraCT 2019-004540-29; ClinicalTrials.gov ID
04554459): Ponatinib plus reduced-intensity chemotherapy
in the first-line treatment of adult patients with Ph-positive
acute lymphoblastic leukemia. (dr. Salek)

venetoclax in combination with azacitidine in patients with
newly diagnosed higher-risk myelodysplastic syndrome
(higher-risk MDS) (Prof. Cermak)

Protocol MOM-M281-006: Efficacy and safety of M281 in
adult patients with warm form of autoimmune hemolytic
anemia: a multicentre, randomized, double-blind, placebo-
controlled clinical trial (Prof. Cermak)

Protocol B0O42161: A randomized, unblinded, active-
controlled, multicentre phase 3 study evaluating the safety
and efficacy of crovalimab compared to eculizumab in
adult and adolescent patients with PNH currently receiving
treatment with complement system inhibitors (Prof. Cerméak)

Protocol CLNP023C12301: A multicentre, single-arm, open-
label, phase 3 clinical trial to determine the efficacy and
safety of iptacopan administered orally twice daily to adult
patients with PNH who have not previously been treated
with complement inhibitors (Prof. Cermak)

Clinical Trials

Blina-Cell (EudraCT 2017-004577-14; ClinicalTrials.gov 1D
NCT04554485): Single cycle of blinatumomab followed by
high-dose chemotherapy in the induction therapy for Ph-
negative acute lymphoblastic leukemia in adults ( Dr. Salek)

Pona-Cell (EudraCT 2019-004540-29; ClinicalTrials.gov ID
04554459): Ponatinib plus reduced-intensity chemotherapy
in the first-line treatment of adult patients with Ph-positive
acute lymphoblastic leukemia (dr. Salek)

EWALL-INO; P16/11 (EudraCT: 2016-004942-27): 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)

UHKT-CAR19-01 (EudraCT: 2018-004789-32; ClinicalTrials.
gov ID NCT05054257): Safety and efficacy of anti-CD19
chimeric antigen receptor-modified autologous T cells
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EWALL-INO; P16/11 (EudraCT: 2016-004942-27): A Phase
2 Study of Inotuzumab Ozogamicin (INO) Combined
to Chemotherapy in Older Patients with Philadelphia
Chromosomenegative CD22+ B-cell Precursor Acute
Lymphoblastic Leukemia. (dr. Sélek)

UHKT-CAR19-01 (EudraCT: 2018-004789-32; ClinicalTrials.
gov ID NCT05054257): Safety and efficacy of anti-CD19
chimeric antigen receptor-modified autologous T cells
(CART19) in patients with relapsed/refractory CD19+ Acute
Lymphoblastic Leukemia and Non-Hodgkin Lymphoma. A
dose escalation, open-label, phase | study. (dr. Vydra)

UHKT-VSL-CCS-01 (EudraCT: 2019-000711-92):
Manufacturing efficacy, clinical safety and effectiveness of
virus-specific T lymphocytes isolated by CliniMACS Prodigy®
Cytokine Capture System for patients after allogeneic
transplantation. (dr. Pytlik)

HaploMUD  (EudraCT:  2017-002331-41): Matched
Unrelated vs. Haploidentical Donor for Allogeneic Stem
Cell Transplantation in Patients with Acute Leukemia with
Identical GVHD Prophylaxis — A Randomized Prospective
European Trial. (dr. Stastna Markova)

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 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 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)
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(CART19) in patients with relapsed/refractory CD19+ Acute
Lymphoblastic Leukemia and Non-Hodgkin Lymphoma. A
dose escalation, open-label, phase | study (Dr. Vydra)

UHKT-VSL-CCS-01 (EudraCT: 2019-000711-92):
Manufacturing efficacy, clinical safety and effectiveness of
virus-specific T lymphocytes isolated by CliniMACS Prodigy®
Cytokine Capture System for patients after allogeneic
transplantation (Dr. Pytlik)

HaploMUD  (EudraCT:  2017-002331-41): Matched
unrelated vs. haploidentical donor for allogeneic stem
cell transplantation in patients with acute leukemia with
identical GvHD prophylaxis — A randomized prospective
European trial (Dr. Stastna Markova)

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 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 CINC424D2301: A randomized open-label multi-
centre phase 3 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 randomized open-label multi-
centre phase 3 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 CINC424C2301: 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 2).
(dr. Vydra)

Protocol AC220-A-U302: A Phase 3, Double-Blind,
Placebocontrolled 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 CC-486-AML-001: Phase 3, Randomized,
Doubleblind, 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 AG348-C-008: A Study of AG-348 in Adult Patients
With Pyruvate Kinase Deficiency. (prof. Cermak)

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

Protocol AC220-A-U302: A double-blind, placebo-controlled
phase 3 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. Viydra)

Protocol CC-486-AML-001: A randomized, double-blind,
placebo-controlled phase 3 study to compare efficacy and
safety oral azacitidine plus best supportive care versus
as maintenance therapy in subject with Acute Myeloid
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 AG348-C-008: A Study of AG-348 in adult patients
with pyruvate kinase deficiency (Prof. Cermék)

Protocol SHP620-302: A multi-centre, randomized, double-
blind, double-dummy, active-controlled phase 3 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. Stastna Markova)

Protocol CMBG453B12301: A randomized, double-blind,
placebo-controlled phase 3 multi-centre 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 Ponderosa: Observational study on CML patients in
any phase treated with ponatinib (Iclusig®) at any dose (Dr.
Klamova)
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Leukemia-2 (CMML-2). (prof. Cermak)

Protocol Ponderosa: Observational study on CML patients
in any phase treated with ponatinib (Iclusig®) at any dose.
(dr. Klamova)

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 HALF: A prospective study, Phase Il clinical trial
evaluating nationally the efficacy and safety of tyrosine
kinase inhibitor discontinuation after prior two-stage dose
reduction in patients with chronic myeloid leukemia in deep
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