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,Ustav hematologie a krevni transfuze
je rozvijejiciﬁ se centrem prvotridni mediciny

a Spickového vyzkumu, a také pratelskou
a bezpec ‘pro pacienty i personal.”

“Th?wstitute of Hematology and Blood
Transfusion iqan expanding centre offering

state-of-the art medicine and top-notch research,

NAgE VIZE / OUR VISION \ well as a friendly and safe organization for both
patients and personnel.”

existence
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NASE MISE / OUR MISSION ‘

of existence of the IHBT
esearch.”
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ROK V CISLECH

25786 ambulantné vysetifenych pacientd (dosud nejvice vySetfenych pacientl za rok), 8154 oSetfeni v dennim staciondfi, 521 hospi-
talizaci. 82 alogennich transplantaci, z toho 11 od HLA shodnych sourozenct, 21 od haploidentickych pokrevnich darcG a 50 od darcl
nepfibuznych. 73 nové diagnostikovanych pacientl s akutni myeloidni leukémii, 15 s akutni lymfoblastovou leukémii, 35 s chronickou
myeloidni leukémii. Nové diagnostikovano také 33 nemocnych s MDS, 4 nemocni s PNH, celkem sledovano 43 nemocnych, s vzacnou
vrozenou poruchou tvorby hemoglobinu dalsich 6 nemocnych. Zachyceno 19 novych pfipadd alfa talasémie a 64 novych pfipadl beta
talasémie. Péce o vice nezZ 600 nemocnych s vrozenymi a ziskanymi poruchami hemostazy. Vice neZ 34 000 vysetienych vzorkd krevniho
obrazu, 1621 vy3etfenych natérd kostni dfené, provedeno pres 697 cytochemickych metod. 135 000 vykond v laboratofi pritokové cyto-
metrie. 1613 vy3Setfenych vzorkd z perifernf krve nebo kostni dfené v laboratofi PCR diagnostiky leukémif. 86 123 vySetfeni skriningovych
lkoagulaci a 38 902 specidlnich vySetfeni v laboratofi pro poruchy hemostazy.

THE YEAR IN NUMBERS

25,786 patients examined on a day-case basis (the largest number of patients examined per year so far), 8,154 examinations at the Day
Hospital, 521 hospitalizations. 82 allogeneic transplants, 11 of which from HLA identical siblings, 21 from haploidentical blood-related
donors and 50 from unrelated donors. 73 newly diagnosed patients with acute myeloid leukemia, 15 with acute lymphoblastic leukemia,
and 35 with chronic myeloid leukemia. Newly diagnosed also were 33 patients suffering from MDS, 4 patients suffering from PNH, a total
of 43 patients were monitored, and further 6 patients with rare congenital disorder of hemoglobin formation. 19 new cases of alpha tha-
lassemia were detected, as well as 64 new cases of beta thalassemia. Care was provided to over 600 patients with congenital and acquired
hemostatic disorders. More than 34,000 blood count samples were examined, 1,621 smears of bone marrow were tested, and cytochemi-
cal methods were used in more than 697 cases. The Laboratory of Flow Cytometry provided 135,000 services. 1,613 samples of peripheral
blood or bone marrow were examined by the Laboratory of PCR Diagnostics of Leukemias. 86,123 screening coagulations were tested, and
38,902 special examinations were made by the Laboratory for Disorders in Hemostasis.



Na Klinickem useku provadime diagnostiku a é¢bu nemocnych
s nadorovymi i nenadorovymi onemocnénimi krvetvorby, nejcasté-
ji s akutnimi a chronickymi leukémiemi, myelodysplastickym syn-
dromem, myeloproliferativnimi onemocnénimi a vrozenymi nebo
ziskanymi poruchami krevni srazlivosti. Vramci transplantacniho
programu indikujeme a také provadime alogenni transplantace kr-
vetvornych bunék. Na Jednotce intenzivni hematologické péce jsou
léCeni pacienti v mimoradné tézkém celkovém stavu, se zavaznymi
Zivot ohroZujicimi komplikacemi.

V [é¢bé pacientl hraje zcela zdsadni roli tymovy pfistup, zajisteé-
ny spolupraci zkuSenych lékaf{, zdravotnich sester, oSetfovatell
a dalSich specialistd, kterymi jsou nutri¢ni terapeutka, fyzioterapeut,
klinicky farmaceut a psycholog. Diky tomuto konceptu mizeme
léCit pacienty s tézkymi hematologickymi diagnézami v nejSirsim
mozném spektru.

V3echny diagnostické i lé¢ebné postupy provadéné v UHKT spliiuiji
nejprisnéjsi svétové standardy. UHKT je jiZ vice neZ 10 let drZitelem
prestizni mezinarodni akreditace Joint Commission International.
V roce 2019 se jiZ potfeti podafilo tuto akreditaci obhgjit. Transplan-
tacni program je akreditovan dle Joint Accreditation Committee
International Society for Cellular Therapy Standards (JACIE).

Spolupracujeme také s fadou vyznamnych hematologickych praco-
vist a organizaci v Cesku i v Evropég, jako je napfiklad Ceska leuke-
micka skupina pro Zivot, fungujici v rdmci Ceské hematologické spo-
lecnosti J. E. Purkyné. Mezinarodni spoluprace a Clenstvi v European
LeukemiaNet (ELN) zajistuje spolutcast také v fadé celoevropskych
i celosvétovych projektd jak lécebnych, tak vyzkumnych.

Klinicky Usek se také vyznamnym zpGsobem podili na pregradualni
vyuce studentd v ramci Ustavu klinické a experimentalni hematolo-
gie 1. lékarské fakulty Univerzity Karlovy v Praze. V ramci postgra-
dudlniho vzdélavéni lékafl a dalSich vysokoskoldkl poradame
pfedatestacni kurzy a dlouhodobé odborné staze.

Zakladni programy Klinického useku

e Alogenni transplantace kmenovych bunék krvetvorby od pfibuz-
nych a nepfibuznych darcd. UHKT je v sou¢asné dobé centrem s nej-
v&tsim poctem téchto naro¢nych vykond v Ceské republice. Od roku
1986, kdy byl v UHKT tento program zahéajen, jsme provedli celkem
1488 transplantaci.

Our Clinical Division provides diagnostics and treatment of pa-
tients with neoplastic and non-neoplastic hematopoietic diseases,
most frequently with acute and chronic leukemias, myelodysplastic
syndrome, myeloproliferative diseases and congenital or acquired
coagulation disorders. In the framework of our Transplant Program
we indicate and also perform allogeneic transplants of hematopo-
ietic cells. Our Hematological Intensive Care Unit treats patients in
especially grave overall condition, having serious life-endangering
complications.

A paramount role in patients’ treatment is played by the team ap-
proach, secured through cooperation of experienced physicians,
nurses, hospital attendants and other specialists such as a nutrition
therapist, a physiotherapist or a clinical pharmacist and a psycholo-
gist. Thanks to this concept we can treat patients with serious hema-
tological diagnoses in the broadest possible spectrum.

All diagnostic and therapeutic methods used at the IHBT meet the
strictest world standards. The IHBT holds the prestigious internati-
onal accreditation of the Joint Commission International for as long
as 10 years. In 2019 we succeeded in defending this accreditation
successfully already for the third time. The Transplant Program is
accredited according to the Joint Accreditation Committee Internati-
onal Society for Cellular Therapy Standards (JACIE).

We also cooperate with a number of leading hematological orga-
nizations in the Czech Republic and Europe, for instance with the
Czech Leukemia Study Group —for Life, functioning in the framework
of the Czech Society of Hematology of 1. E. Purkyné. Our interna-
tional cooperation and membership in the European LeukemiaNet
(ELN) guarantees our involvement also in a number of Europe-wide
and worldwide both therapeutic and research projects.

The Clinical Division takes an important share in pregraduate edu-
cation of students in the framework of the Institute of Clinical and
Experimental Hematology of the 1st Medical Faculty of Charles Uni-
versity in Prague. Within the postgraduate education of physicians
and other university graduates we organize pre-certification courses
and long-term fellowships.

Basic programs of the Clinical Division

e Allogeneic hematopoietic stem cell transplantation from both re-
lated and unrelated donors. The IHBT currently is the centre provi-
ding the largest number of these demanding services in the Czech
Republic. Since 1986, when this program was launched at the IHBT,
we performed a total of 1,488 transplantations.



e |écba geneticky modifikovanymi autolognimi lymfocyty s chi-
merickym antigennim receptorem (CAR-T cells): UHKT byl jako prv-
ni centrum v CR akreditovén pro tento typ moderni terapie a v roce
2019 podstoupili tuto terapii v UHKT prvni dva pacienti.

e |ntenzivni hematologicka péce v€etné umélé plicni ventilace
a mimotélnich eliminacnich metod.

e Lécba pacientl s akutnimi leukémiemi dle aktudlnich mezinarod-
nich protokold, véetné zavadéni novych lékd a novych medicinskych
postupd.

® Program diagnostiky a lé¢by pacientl s chronickou myeloidni leu-
lkemii v€etné cilené lécby inhibitory tyrozinovych kindz a napojeni
na mezinarodni celoevropské projekty, komplexni péce o nemoc-
né s chronickou lymfatickou leukémii ataké s Ph-negativnimi my-
eloproliferativnimi onemocnénimi.

e Péle o nemocné v Centru pro vzacné choroby krvetvorby, zejmé-
na s vrozenymi a ziskanymi poruchami cervené krevni fady, myelo-
dysplastickym syndromem a paroxysmalni nocni hemoglobinurii.
UHKT je také Centrem excelence pro diagnostiku a lé¢bu MDS v rdm-
ci MDS Foundation.

e Diagnostika alécba nemocnych svrozenymi krvacivymi stavy
a zavaznymi ziskanymi poruchami hemostazy. Hematologické zajis-
téni v3ech typl chirurgickych a ortopedickych vykon(.

e \yvoj vlastnich T bunék s chimerickymi antigennimi receptory:
pFiprava vyrobniho procesu, absolvovani auditu vyrobniho procesu,
pFiprava klinického hodnoceni.

Transplantacni jednotka a Jednotka intenzivni
hematologické péce

V roce 2019 bylo UHKT jako prvni centrum v Cesku akreditovano pro
lé¢bu geneticky modifikovanymi autolognimi lymfocyty s chimeric-
kym antigennim receptorem — CAR-T burikami. Tuto lé¢bu podstou-
pili na Jednotce intenzivni péce prvni 2 pacienti.

Pacienti indikovani k transplantaci krvetvornych bunék jsou léceni
na Transplantacni jednotce alednotce intenzivni hematologické
péce. Nejcastéji se jedna o pacienty s diagnézou akutni myeloidni
leukémie a MDS, ale i s ostatnimi hematologickymi nemocemi.

e Treatment with genetically modified autologous lymphocytes with
chimeric antigen receptor (CAR-T cells): IHBT was the first centre in
the CR to be accredited for this type of modern therapy, and in 2019
the first two patients underwent this therapy he IHBT.

e Intensive hematological care, including artificial lung ventilation
and extracorporeal elimination methods.

e Treatment of patients with acute leukemias according to interna-
tional protocols, including the introduction of new drugs and new
medical methods.

e Program for diagnostics and treatment of patients with chronic
myeloid leukemia, including targeted treatment with inhibitors of
tyrosine kinases and connection to international Europe-wide pro-
jects, with chronic lymphatic leukemia, as well as with Ph-negative
myeloproliferative diseases.

e (Care of patients at the Centre for Rare Hematopoietic Diseases,
namely with congenital and acquired red blood cell disorders, my-
elodysplastic syndrome and paroxysmal night hemoglobinuria. [HBT
also is a Centre of Excellence for Diagnostics and Treatment of MDS
in the framework of the MDS Foundation.

e Diagnostics and treatment of patients with congenital bleeding
conditions and serious acquired disorders in hemostasis. Hematolo-
gical backup of all types of surgical and orthopaedic interventions.

e Development of our own T cells with chimeric antigen receptors:
preparation of the manufacturing process, undergoing an audit of
the manufacturing process, preparation of clinical evaluation.

Transplant Unit and Hematological Intensive Care
Unit

IHBT was accredited in 2019 as the first Czech centre for the
treatment with genetically modified autologous lymphocytes
with chimeric antigen receptor — CAR-T cells. This treatment was
provided at the Intensive Care Unit to the first 2 patients.

Patients indicated for the transplantation of hematopoietic cells
are treated at the Transplant Unit and Hematological Intensive Care
Unit. Most frequently, they are patients with diagnosed acute my-
eloid leukemia and MDS, as well as with the other hematological
diseases.



Od roku 1986, kdy byl v UHKT zahajen transplantaéni program, na
Transplantacni jednotce kazdoro¢né provedeme nejvice alogennich
transplantaci v ramci Ceské republiky. V roce 2019 jsme proved-
li celkem 82 alogennich transplantaci, z toho 11 od HLA shodnych
sourozency, 21 od haploidentickych pokrevnich darct a 50 od darcd
nepfibuznych pro nasledujici diagnozy: AML (36 pacient(), MDS (18),
ALL (10), MPN (7), NHL (8), CLL (1), SAA (1).

56 transplantaci jsme provedli po myeloablativnim pFipravném re-
Zimu, ostatni byli transplantovani v rezimu redukované intenzity.
U3 pacientd jsme jako stép pouzili kostni dferi, ostatni jsme
transplantovali perifernimi kmenovymi burikami. Od roku 1986 do
konce roku 2019 jsme provedli celkem 1488 transplantaci, prevazné
alogennich.

Pro dalsi vdzné diagndzy a mimoradné tézké stavy slouzi Jednotka
intenzivni hematologicke pece. Zde mame moZznost napojeni pa-
cientd na umélou plicni ventilaci, kterou jsme v roce 2019 provadé-
li u 14 pacientd, neinvazivni ventilace byla aplikovana u 6, hi-flow
02 terapie u 5 pacient(. Kontinualni hemodialyzou bylo lé¢eno 11
pacient(. Celkem jsme v tomto roce na Jednotce intenzivni hemato-
logické péce a Transplantacni jednotce pfijali k lécbé 253 pacientl
vCetné 82 transplantacnich pobytd.

Lazkové oddéleni

Na LOZkovém oddéleni (LO) UHKT se ve spolupraci s ostatnimi pra-
covisti Klinického Useku provadi diagnostika a nasledna lécba ne-
mocnych prfevdzné s nadorovymi, ale inenadorovymi chorobami
krvetvorby. Jsou zde realizovany diagnostické a terapeutické hospi-
talizacni pobyty zamérené na specializovana a superkonziliarni vy-
Setfeni a na komplexni specializované léCebné postupy.

V roce 2019 bylo na LO UHKT realizovano pfiblizné 360 hospitali-
zacnich pobytd.

Nejvétsi skupinu pacientd v péci LO tvofi nemocni s akutni myeloid-
ni (AML) a akutni lymfoblastovou leukémii (ALL). Pocet diagnostiko-
vanych a intenzivné lécenych pacientl s AML doséhl v roce 2019
poctu 39. Mira dosaZeni kompletni hematologické remise pfesahla
82 % (po jednom nebo dvou cyklech indukéni chemoterapie). Pres
55 % pacientd, u kterych byla AML v minulém roce diagnostikovana,
bylo indikovano k provedeni transplantace kostni dfené.
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Since 1986, when the Transplant Program was launched at the IHBT,
the Transplant Unit performs the largest annual number of alloge-
neic transplants in the Czech Republic. In 2019 we made a total of
82 allogeneic transplants. Out of them 11 were from HLA identical
siblings, 21 from haploidentical blood-related donors and 50 from
unrelated donors for the following diagnoses: AML (36 patients),
MDS (18), ALL (10), MPN (7), NHL (8), CLL (1), and SAA (1).

We made 56 transplants after myeloablative preparatory regimen;
the other transplants were made in a reduced intensity regimen. We
used bone marrow as the graft in 3 patients; the other transplants
were made with peripheral blood stem cells. From 1986 until the
end of 2019 we performed a total of 1,488 transplants, mostly allo-
geneic.

Patients with other serious diagnoses and exceptionally severe con-
ditions are attended by the Hematological Intensive Care Unit. Here
we have the possibility of connecting patients to artificial lung ven-
tilation, which we used for 14 patients in 2019, non-invasive venti-
lation was used for 6 patients, and hi-flow 02 therapy for 5 patients.
Continuous hemodialysis was used for the treatment of 11 patients.
In 2019 we admitted 253 patients for treatment, including 82 for
transplantation stays at the Hematological Intensive Care Unit and
the Transplant Unit.

Inpatient Department

Atthe IHBT Inpatient Department, in cooperation with the other cen-
tres of the Clinical Division, we provide diagnostics and subsequent
treatment of patients suffering predominantly from neoplastic and
non-neoplastic hematopoietic diseases. Diagnostic and therapeutic
stays are performed here in inpatient settings aimed at specialized
and super-consultation examinations and at complex specialized
therapies.

In 2019 approximately 360 inpatient stays were performed at the
IHBT Inpatient Department.

The largest patient group attended at the Inpatient Department
consists of patients suffering from acute myeloid leukemia (AML)
and acute lymphoblastic leukemia (ALL). The number of diagnosed
and intensively treated patients suffering from AML totalled 39 in
2019. The degree of full hematological remission exceeded 82 %
(after one or two cycles of induction chemotherapy). Over 55 % pa-
tients with diagnosed AML in 2019 were indicated for bone marrow
transplantation.



Pocet ALL, diagnostikovanych aintenzivné léCenych v ramci mezina-
rodnich protokold, byl v roce 2019 meziro¢né opét mirné vyssi: 16.
Po indukénich cyklech se mira dosazeni kompletni remise opakova-
né blizi 94 %, k transplantaci bunék krvetvorby indikujeme 30 %
pacientd s ALL diagnostikovanych v daném roce.

Pocet intenzivné léCenych nemocnych s akutni promyelocytarni leu-
kémii (APL) v roce 2019 mirné vzrostl oproti roku 2018, lé¢bu pod-
stoupilo 8 nemocnych.

Na L&Zkovém oddéleni UHKT lé¢ime také nemocné s jinymi zavazny-
mi diagnézami a také komplikacemi souvisejicimi s podanou lécbou
¢i provedenou transplantaci bunék krvetvorby. Pfevazné se jedna
o myelodysplastické syndromy vyzadujici intenzivni léCbu, chronic-
kou myeloidni leukémii v pokrocilé fazi nemoci, ostatni myelopro-
liferativni onemocnéni (polycytemia vera, esencidlni trombocyté-
mie, primarni myelofibrézy), chronickou lymfoblastickou leukémii,
vrozené aziskané poruchy krevni srazlivosti, ITP, TTP, tézké formy
hemolytickych anémii, aplastické anémie a dalsi. Nemalou ¢ast hos-
pitalizovanych pacientl tvofi nemocni s potfebou terapie relapsu
zakladniho onemocnéni, a to jak maligniho, tak nemaligniho.

V roce 2019 se do standardni nabidky pro pacienty na LO Uspésné
zaclenila podplrnd a paliativni péce vedena specializovanym ty-
mem UHKT.

Nabizenou éCbu aplikujeme dle mezindrodnich a narodnich proto-
kold pfislusnych dané diagndze. Dale nemocné zarazujeme do stéle
se rozsifujiciho portfolia klinickych studii, jednak firemnich a stale
vice iakademickych, v€etné klinickych hodnoceni, jejichZ zadava-
telem je Ustav hematologie a krevni transfuze Praha. Sou¢ésti apli-
kovanych lécebnych postupl jsou nejcastéji cykly chemoterapie,
dale cilena biologicka lécba, éCba imunologicks, imunosupresivni,
piistrojova (terapeuticka plazmaferéza a deplec¢ni vykony, prova-
déné ve spolupraci s Aferetickym oddélenim UHKT) a rizné formy
transplantace bunék krvetvorby.
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The number of patients with ALL, diagnosed and intensively treated
in the framework of international protocols was year-on-year again
slightly higher in 2019, namely 16. The rate of remission after induc-
tion cycles is repeatedly close to 94 %; we indicate 30 % patients
with ALL, diagnosed in a given year, for hematopoietic cell transplan-
tation.

The number of patients intensively treated for acute promyelocy-
tic leukemia (APL) in 2019 slightly increased compared to 2018;
treatment was provided to 8 patients.

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

In 2019 the standard offer to inpatients was successfully broadened
to include supportive and palliative care conducted by a specialized
team of the IHBT.

Our care is offered in conformity with international and national pro-
tocols applicable to given diagnoses. Furthermore, we incorporate
patients in an ever broader portfolio of clinical studies, both corpo-
rate and ever more non-commercial studies, including clinical trials
contracted by the Institute of Hematology and Blood Transfusion
Prague. The most frequent treatment comprises cycles of chemo-
therapy, as well as targeted biological therapies, immunological, im-
munosuppressive and instrumental therapies (therapeutic plasma-
pheresis and depletion methods used in cooperation with the IHBT
Apheresis Department) and different forms of hematopoietic cell
transplantation.



Ambulance a denni stacionar

Ambulance je pro vétsinu pacientl mistem prvniho kontaktu. Sledu-
jeme a lé¢ime zde v3ak i nemocné, ktefi jiz prosli lGzkovymi ¢astmi
UHKT. Diky medicinskému pokroku mdzZeme stale vice pacientd lé-
¢it v ambulantnim rezimu. Bylo nutno navysit polet ordinaci na 11.
Stéle se zvysuje pocet oSetfeni (25 786), a to jak v klasickych am-
bulancich, kde provadime také superkonziliarni vysetfeni pacientl
z jinych pracovist, tak v ambulancich specializovanych ¢i v dennim
stacionari, kde podavame predevsim krevni pfipravky, krevni deri-
vaty, chemoterapii i biologickou lécbu. V dennim stacionafi jsme
v roce 2019 provedli 8154 o3etfeni a podali 3682 terapeutickych
jednotek erytrocytovych koncentratd, 1476 terapeutickych jednotek
destickovych pfipravkd a 114 jednotek Cerstvé zmraZzené plazmy.

Ambulantné jsme vroce 2019 provedli 1043 sternalnich punkci
a 219 trepanobiopsii. VEnujeme se diagnosticky celému spektru he-
matologickych diagnoz, zvlasté se zamé&fujeme na diagnostiku a lé¢-
bu akutnich leukémii a dalSich onemocnéni myeloidni fady s vy-
hledem provedeni alogenni transplantace kostni dfené. Mame zde
specializované ambulance, napfiklad ambulanci pro péci o dospélé
pacienty s vrozenymi deficity koagulacnich faktord, ambulanci, kde
jsou dispenzarizovani a léCeni pacienti se vzacnymi onemocnénimi
Cervené krevni Ffady, ambulanci pecujici o pacienty transplantované,
ambulanci se zaméfenim na chronickou myeloidni leukémii (CML).
Vznikla specializovana ambulance pro AML.

V roce 2019 se rozviji i péce o pacienty nevylécitelné nemocné. Pa-
cientlm je nabizena pomoc paliativniho tymu.

Nemocnym s myelodysplastickym syndromem (MDS) podévame
lenalidomid, azacytidin, erytropoetin, chemoterapie nebo jsou za-
fazeni do transplantacniho programu. Data tykajici se [écby MDS
zadavame do registru Czech MDS Group a do evropského MDS re-
gistru. V rdmci studijnich protokold mdZeme pacientdm nabidnout
lé¢bu novymi léky (biologicka terapie, p.o. azacitidin, nové inhibitory
tyrozinkinazy).
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Outpatient Department and Day Hospital

The Outpatient Department is the first contact point for most
patients. However, it also monitors and treats patients who have al-
ready passed through inpatient parts of the IHBT. Thanks to progress
in medicine we are able to treat ever more patients in the outpatient
regimen. It was necessary to increase the number of examination
rooms to the current 11 rooms. There has been a continuous in-
crease of the number of examinations (25,786), both in standard cen-
tres where we also perform superconsultation examinations of pa-
tients from other establishments, and specialized outpatients centres
or the Day Hospital where we primarily administer blood products,
blood derivatives, chemotherapy and biological treatment. In 2019
our Day Hospital performed 8,154 treatments and administered
3,682 therapeutic units of erythrocyte concentrates, 1,476 the-
rapeutic units of platelet products and 114 units of freshly frozen
plasma.

In 2019 we performed 1,043 sternal punctions and 219 trepano-
biopsies 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. a centre for the care of adult patients with congenital
coagulation-factor deficiencies, acentre for continuing care and
treatment of patients with rare diseases of the red blood system,
a centre taking care of transplanted patients, and a centre focusing
on chronic myeloid leukemia (CML). An outpatient centre specialized
in treating AML was established.

The year 2019 saw the development of care of terminally ill patients
who were offered the assistance of a palliative care team.

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



Centrum pro trombézu a hemostazu

Centrum pro trombozu a hemostazu je jednim ze t¥i center komplex-
ni péce pro dospélé pacienty s vrozenymi deficity koagulacnich fak-
torll v Cesku. Jedna se zejména o pacienty s hemofilii A a hemofilif
B, vCetné pacientl s hemofilii a inhibitorem, prenasecky hemofilie
se sniZzenou hladinou FVIII/FIX, nemocné s von Willebrandovou cho-
robou a s vzacnymi deficity koagulacnich faktor(. Celkovy pocet pa-
cientl s uvedenymi diagnézami je v soucasné dobé vice nez 550.

Centrum je také vyznamnym centrem pro diagnostiku a écbu zavaz-
nych ziskanych poruch hemostéazy, pfedevsim ziskanych inhibitor(
koagulacnich faktord (zhruba 45 pacientd) ¢ trombotické trombo-
cytopenické purpury (40 pacientd), a dale pro diagnostiku a péci
o pacienty s trombofilnimi stavy. Poskytuje éc¢bu plazmatickymi
a rekombinantnimi koncentraty koagulacnich faktor(, vcetné dlou-
hodobé profylaxe k prevenci krvacivych epizod u pacientd s vroze-
nymi deficity koagulacnich faktord nebo jejich inhibitorem.

Centrum zajiStuje dlouhodobou rehabilitaci pohybového aparatu
pacientd s téZkymi formami hemofilie, véetné moznosti lazefskych
pobytd. Pacienti maji ddle moZnost konzultace klinického psycho-
loga. Poskytujeme téZ hematologické zajisténi viech typd chirur-
gickych a ortopedickych vykonl v rdmci celé republiky, zajisténi té-
hotenstvi a porodu pacientek s vrozenymi krvacivymi poruchami ¢i
komplexni terapii pacientd s inhibitory koagulacnich faktor( vcetné
imunosupresivni léCby.

V ramci vzdélavaci Cinnosti centrum kaZdorocné porada kongres
zameéfeny na diagnostiku a lécbu vrozenych a ziskanych krvacivych
poruch.

Centrum pro vzacné choroby krvetvorby

Centrum pro vzacne choroby krvetvorby bylo vyhlaseno ve Véstniku
MZS v roce 2014 a reakreditovano v roce 2019 a vénuje se komplex-
ni péci zejména o nemocné s vzacnymi vrozenymi a ziskanymi poru-
chami Cervené krevnifady, s myelodysplastickym syndromem (MDS)
a paroxysmalni no¢ni hemoglobinurif (PNH). Soucasné je UHKT Cen-
trem excelence pro diagnostiku a lécbu MDS v ramci MDS Founda-
tion. Data tykajici se lécby MDS jsou zadavana do registru Czech
MDS Group a do evropského MDS registru, data o nemocnych s PNH
jsou zadavana do International PNH Registry a data o nemocnych
s deficitem pyruvat kindzy do Mezinarodniho registru pro nemocné
s PK.
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Centre for Thrombosis and Hemostasis

The Centre for Thrombosis and Hemostasis is one of three Complex
Care Centres for adult patients with congenital coagulation factor
deficiencies in the Czech Republic. They are chiefly patients with
hemophilia A and hemophilia B, including patients with hemophilia
and an inhibitor, carriers of hemophilia with lower FVIII/FIX levels,
patients with von Willebrand disease and rare coagulation factor
deficiencies. The total number of patients with the above diagnoses
currently exceeds 550.

The centre also is an important site for diagnostics and treatment of
serious acquired disorders in hemostasis, chiefly acquired inhibitors
of coagulation factors (some 45 patients) or thrombotic thrombocy-
topenic purpura (40 patients), as well as for diagnostics and care of
patients with thrombophilic conditions. We provide treatment with
plasmatic and recombinant concentrates of coagulation factors,
including a long-term prophylaxis for preventing bleeding episodes
in patients with congenital coagulation factor deficiencies or their
inhibitors.

The Centre provides long-term rehabilitation of the locomotor
system of patients with severe forms of hemophilia, including the
possibility of spa care. Furthermore, patients can consult the cli-
nical psychologist. We also provide hematological backup of all
types of surgical and orthopaedic procedures in the entire Czech
Republic backup of pregnancy and delivery of patients with congeni-
tal bleeding disorders or complex therapy of patients with coagu-
lation factor inhibitors, including immunosuppressive treatment.

In the framework of education activity, the centre organizes annual
congresses focused on diagnostics and treatment of congenital and
acquired bleeding disorders.

Centre for Rare Hematopoietic Diseases

The Centre for Rare Hematopoietic Diseases was announced in
3 Bulletin of the Ministry of Health of the Czech Republic in 2014,
and it is engaged in complex care chiefly of patients with rare con-
genital and acquired disorders of the red blood system, with my-
elodysplastic syndrome (MDS) and paroxysmal night hemoglobi-
nuria (PNH). At the same time, the IHBT is a centre of excellence
for diagnostics and treatment of MDS in the framework of the MDS
Foundation. Data related to the treatment of MDS are input into the
Czech MDS Group Registry and the European MDS Registry, data on
patients with PNH are input into the International PNH Registry, and
data on patients with pyruvate kinase deficiency into the Internatio-
nal Registry of Patients with PK Deficiency.



V soucasné dobé je v UHKT registrovano od roku 1982 vice neZ
550 nemocnych s MDS a je nyni sledovano 165 nemocnych s MDS.
V roce 2019 bylo v UHKT diagnostikovano 33 novych nemocnych
s primarnim MDS, z toho 18 s ¢asnymi formami choroby a 15 ne-
mocnych s pokrocilou formou choroby s nadbytkem blastd. Ne-
mocni s Casnymi formami MDS jsou vétSinou léceni konzervativné
(podplirna lécba, erytropoetin, revlimid, chelatace, imunosuprese),
1 nové diagnostikovany mlad$i nemocny s nepfiznivymi pro-
gnostickymi faktory v ¢asné fazi choroby byl indikovan k alogenni
transplantaci krvetvornych bunék, 4 nemocni s nové diagnostikova-
nou pokrocilou formou MDS byli éCeni podanim hypometylacnich
latek, 11 nemocnych bylo transplantovano, u 4 nemocnych byl k re-
dukci poctu blastl pred SCT uZit azacytidin, u ostatnich kombinova-
na chemoterapie.

V UHKT je sledovano 43 nemocnych s diagnostikovanou PNH, v roce
2019 byli diagnostikovani 4 novi nemocni s PNH, nemocni s leh&i
formou choroby jsou sledovani, dostavaji antikoagulacni léCbu a po-
dle potfeby deleukotizované transfuze erytrocytd, 12 nemocnych se
zavaznym pribéhem choroby je lé¢eno dlouhodobym podévanim
eculizumabu.

V roce 2019 bylo diagnostikovano dalSich 6 nemocnych s vzacny-
mi vrozenymi poruchami tvorby hemoglobinu (Hb Lepore Boston,
Hb Knossos, Hb Hana, Hb Agenogi), byli diagnostikovéni 2 nemocni
s dosud nepopsanymi vzacnymi mutacemi beta globinového genu
a Hb TAK. Pocet dispenzarizovanych s témito chorobami nyni cita
145 nemocnych, ¢ast z nich je sledovana na Détské hematologic-
ké klinice FN Motol. V soucasné dobé se centrum Ucastni mezina-
rodnich studii tykajicich se léCby anémie z deficitu pyruvat kinazy
a anémie s tepelnymi protilatkami nereagujicimi na jinou lécbu.

Oddéleni imunoterapie

Oddeleni imunoterapie vroce 2019 ukoncilo klinické hodnoceni
NK bunék a pokracovalo v pfipravé klinického hodnoceni T bunék
s chimerickymi antigennimi receptory. Ve spolupraci s Oddélenim
imunologie UHKT ukon¢ilo vyvoj nového lécivého pFipravku mo-
derni terapie zaloZzeného na multi-virus specifickych T lymfocytech.
V rdmci trvajici spoluprace na vyzkumu gama-delta T lymfocytd se
spole¢nosti TC Biopharm ziskalo jako prvni pracovité v CR povolent
k importu lécivych pfipravkd moderni terapie ze ,tfeti zemé".
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At present the IHBT registers over 550 patients with MDS since 1982
and it has been monitoring 165 patients with MDS. In 2019 we dia-
gnosed a total of 33 new patients suffering from primary MDS, 18 of
whom having early forms of the disease and 15 patients having an
advanced form of the disease with an excess of blasts. Most patients
with early forms of MDS receive conservative treatment (supporti-
ve care, erythropoietin, revlimid, chelation, immunosuppression),
1 newly diagnosed younger patient with adverse prognostic factors
in an early stage of the disease was indicated for allogeneic hema-
topoietic stem cell transplantation, 4 patients with a newly diagno-
sed advanced form of MDS were treated with the administration of
hypomethylating agents, 11 patients were transplanted, 4 patients
were administered azacytidine for reducing the number of blasts
prior to SCT, and the others received combined chemotherapy.

We at the IHBT monitor 43 patient with PNH diagnosis, in 2019 we
diagnosed 4 new patients with PNH; patients with a milder form of
the disease are monitored, receive anticoagulation treatment and, if
needed, deleucotized transfusions of erythrocytes; 12 patients with
a severe course of the disease are treated through a long-term admi-
nistration of eculizumab.

In 2019 we diagnosed other 6 patients with rare congenital hemo-
globin formation disorders (Hb Lepore Boston, Hb Knossos, Hb Hang,
and Hb Agenogi); 2 patients were diagnosed with hereto undocu-
mented rare mutations of beta-globin gene and Hb TAK. The current
number of patients with these diseases included in the continuing
care equals 145; a part of them is monitored at the Clinic of Pediatric
Hematology of the FN Motol. The centre is currently involved in in-
ternational studies related to the treatment of anemia from pyruvate
kinase deficiency and anemia with thermal antibodies not respond-
ing to other types of treatment.

Department of Immunotherapy

In 2019 the Department of Immunotherapy finished clinical eva-
luation of NK cells and continued to prepare clinical evaluation of
T cells with chimeric antigen receptors. In cooperation with the IHBT
Department of Immunology it completed the development of a new
medicinal product of modern therapy based on multi-virus speci-
fic T lymphocytes. In the framework of the continuing cooperation
in the research of gamma-delta T lymphocytes with the company
TC Biopharm it was the first centre in the Czech Republic to obtain
a licence for the import of medicinal products of modern therapy
from a “third country”.



Podpurna péce

Od roku 2016 plsobi na UHKT neformalni tym podplrné a paliativni
péce. Jeho cilem je poskytovat dalsi vrstvu péce pacientim a jejich
blizkym v kterékoli fazi zavazného onemocnéni.

Lékar a sestra paliativniho tymu maji ¢asti svych Gvazk({ dedikované
pro paliativni péci, Uzce spolupracuji jak s hematology a sestrami,
tak s kaplanem, socidlni pracovnici a psycholoZkami. Na pozadani
osetfujicich lékafd se vénuji pacientdm na lGZkovych oddélenich
a jednou v tydnu maji vyhrazeny prostor na ambulanci. Mensi pocet
pacientl dochazi do pravidelné ambulance podpurného a paliativ-
niho tymu, vétsina pacientd je vidéna konzilidrné a dale u nich po-
kraCuje péce oSetfujicimi hematology. Zaroven je tym v osobé éka-
fe propojen s Centrem podpUrné a paliativni péce VFN (CPPP VFN).
Kromé primé péce je podplrny tym aktivni ve spolupraci s CPPP VFN
v organizovani vzdélavacich akci, publikacni innosti a propagaci
paliativni péce na socialnich sitich. V roce 2019 se tym vénoval 126
pacientdim. Nar(sta pocet pacientd, o které se starame ve spolupraci
se zafizenimi specializované paliativni péce nebo je do nich pfekla-
dame na konci Zivota.

Nezdravotnicka podpora

Soucasti nabidky komplexni a celostné pojaté péce v UHKT je lid-
sky vnimavé a odborné zakotvené doprovazeni ze strany pracovnikd
nezdravotnického tymu. Ten je tvofen dvéma psycholoZkami (dohro-
mady 1 cely Uvazek), nemocni¢nim kaplanem (0,8 Gvazku) a socialni
pracovnici (0,5 Gvazku). Ti vsichni poskytovali po cely rok 2019 pod-
poru lidem zasazenym nemoci, jejich blizkym a také spolupracovni-
kdim z nemocnice.

Nemocni¢ni psycholozky se pohybuji na viech lGZkovych oddéle-
nichiv ambulanci. V ramci psychologické podpory nabizeji krizovou
intervenci v obdobi nadhlé psychické zatéZe, praci s emocemi, pomoc
v hledani vhodné strategie zvladani nemoci, dlouhodobé&jsi psycho-
terapeutickou podporu v obdobi hospitalizace a pfipadné také po ni.

Nemocni¢ni kaplan je rovnéz pfitomen na vsech lGZkovych oddéle-
nich i v ambulanci. Poskytuje jak intervenci v obdobi ndhlé zatéze,
tak dlouhodobou lidskou a duchovni podporu béhem Lécby i po ni.
V pfipadé zdjmu poskytuje také ryze spiritualni péci prostfednictvim
rozhovoru o duchovnich (existencidlnich) otézkach, modlitby nebo
poskytnuti svatostné sluzby. Kaplan pfi své praci respektuje svobo-
du kazdého clovéka ve véci nahledu na Zivot.
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Supportive Care

Since 2016 an informal Team of Supportive and Palliative Care is
active at the IHBT. Its goal is to provide another layer of care to pa-
tients and persons close to them at any stage of a serious disease.

The physician and the nurse of the palliative team devote a part
of their jobs to palliative care, and closely cooperate with the cha-
plain, a social worker and psychologists. If required by attending
physicians, they look after inpatients and once a week they have
time reserved for the Outpatient Department. A smaller number of
patients seek regular outpatient service of the Team of Supportive
and Palliative Care, while most patients are examined in consultati-
on, and then they are attended by attending hematologists. At the
same time, the team is connected through the physician to the Cen-
tre of Supportive and Palliative Care of the VFN (Czech abbreviation
CPPP VFN). Apart from direct care, the palliative team is active in
cooperation with the CPPP VFN in the organization of educational
events, publication activity and the promotion of palliative care in
social networks. In 2019 the team attended to 126 patients. There
has been a growing number of patients whom we attend in coope-
ration with institutions of specialized palliative care or we transfer
patients to them at the end of their lives.

Paramedical Support

Our offer of complex and holistically conceived care includes hu-
manly perceptive and professionally anchored accompaniment of
the members of the paramedical team to death. The team compri-
ses two psychologists (constituting one full-time job), the hospital
chaplain (0.8 FTE) and a social worker (0.5 FTE). Throughout 2019 all
of them were giving support to people suffering from a disease, to
persons close to them, as well as to their own colleagues from the
hospital.

Hospital psychologists are present at all inpatient centres and the
Outpatient Department. In the framework of psychological backing,
they provide crisis intervention in a period of sudden mental strain,
the work with emotions, assistance in the quest for a suitable stra-
tegy for coping with a disease, and a longer-term psychotherapeutic
support during hospitalization and, if needed, also after its end.

The hospital chaplain is also present at all inpatient centres and
the Outpatient Department. He provides intervention in a period
of sudden mental strain, as well as a long-term human and spiritual
backing during and after the treatment. In case of interest, he also
provides purely spiritual care through conversations about spiritual
(existential) issues, prayers or the service of sacraments. In his work
the chaplain respects the freedom of every individual in the life out-
look.



S kymkoli bez rozdilu pfesvédceni nebo ndboZenského vyznani pro-
chazi narocny Usek Zivotni cesty a vyhliZzi nadéji. Od zafi 2019 zacala
fungovat také nabidka duchovnich setkéani pro zaméstnance UHKT
s frekvenci 1x mésicné.

Zdravotné-socialni pracovnice nabizi hospitalizovanym i ambulant-
nim pacientdm poradenstvi v oblasti otézek tykajicich se socialni
podpory, pfispévkd, pracovni neschopnosti, jiné finan¢ni pomoci, ale
i konzultace Sirsich praktickych souvislosti, které vznikaji pfi pobytu
v nemocnici a v obdobi zotavovani se po hospitalizaci. Cilem sluzby
je komplexni socialni poradenstvi béhem hospitalizace a bezpecné
propusténi pacienta do pfirozeného domaciho prostfedi, pfipadné
do adekvatniho lGZkového zafizen.

VSichni pracovnici nezdravotnické podpory intenzivné spolupracuji
také s tymem podpUlrné a paliativni péce.

Oddéleni klinickych studii

Oddéleni klinickych studii ptsobi na UHKT od roku 2018. Oddéleni
je primarnim kontaktnim mistem pro oblast klinickych hodnoceni
a zajistuje veskerou komunikaci se zadavateli klinickych studii a ad-
ministrativni podporu jejich provadéni. Oddéleni provadi také kont-
rolu smluv, respektive rozpoctd, kontrolu plateb, evidenci klinickych
hodnoceni a podkladd pro fakturaci.

Vlyznam klinickych studii je pro rozvoj mediciny zcela zdsadni.
VSechny klinické studie museji byt pfed zahajenim schvaleny Stat-
nim Ustavem pro kontrolu léciv a pfislusnymi etickymi komisemi.
V rdmci klinickych studii mdZe byt nasim pacientdm nabidnuta kro-
mé tzv. léCby standardni i lécba, kterd vyuZiva nejnovéjsi éCebné
postupy a nadéjné lécivé pFipravky. Na klinickém oddéleni UHKT
probihaji v soucasné dobé vice nez dvé desitky klinickych studii se
zaméfenim zejména na tato onemocnéni: myelodysplasticky syn-
drom, chronickd myeloidni leukémie, akutni myeloidni leukémie,
akutni lymfoblastickd leukémie, potransplantacni komplikace (re-
akce 3tépu proti hostiteli), deficience pyruvétkindzy, paroxysmalni
nocni hemoglobinurie ¢i cytomegalovirové infekce.

Nasi pacienti mohou byt do studie zafazovani pouze po splnéni
vSech kritérii danych protokolem, tykajicich se jejich onemocné-
ni a celkového zdravotniho stavu, a po absolvovani pfedepsanych
vstupnich vysetfeni. Sv{ij souhlas s Gcasti v klinické studii potvrzuji
podpisem informovaného souhlasu, pacienti vsak mohou sv{j nazor
kdykoliv zménit a G¢ast bez dal3ich nasledkd ukoncit. U¢ast pacien-
td ve studii je bezplatna.

Klinické studie jsou nezbytnou soucdsti Zivotniho cyklu kazdého
léku pred jeho registraci a uvedenim na trh.
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With anybody irrespective of their belief or creed, he goes through
a demanding stage of their life path and looks out for hope. Starting
in September 2019 was the offer of spiritual meetings also for the
IHBT staff members with a monthly frequency.

The medical social worker offers consultancy to both inpatients and
outpatients in the sphere of issues related to social assistance, be-
nefits, incapacity for work and other types of financial assistance, as
well as consultancy services related to broader practical contexts
arising during hospitalization and in convalescence after hospita-
lization. The service is aimed at complex social consultancy in the
course of hospitalization and safe discharge of patients into their
natural home environment or an adequate inpatient centre.

All paramedical support workers cooperate intensively also with the
Team of Supportive and Palliative Care.

Department of Clinical Studies

The Department of Clinical Studies has been functioning at the IHBT
since 2018. It is a primary contact point for the area of clinical trials
and is in charge of all communication with customers of clinical stu-
dies and administrative support to their execution. It also carries out
checks of contracts or, more precisely, budgets, checks of payments,
and it keeps records of clinical trials and files for invoicing.

Clinical studies are of paramount importance for the development of
medicine. Before their initiation, all clinical studies must be appro-
ved by the State Institute for Drug Control and the respective ethics
committees. In the framework of clinical studies, apart from the so-
-called standard treatment, our patients can be offered a type of tre-
atment using the latest therapies and promising medicinal products.
At the IHBT Clinical Department over two dozens of clinical studies
are under way at present with a particular focus on the following
diseases: myelodysplastic syndrome, chronic myeloid leukemia,
acute myeloid leukemia, acute lymphoblastic leukemia, post-
-transplant complications (graft versus host disease), pyruvate kina-
se deficiency, and paroxysmal nocturnal hemoglobinuria or cytome-
galovirus infections.

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

Clinical studies constitute an essential part of the life cycle of every
medicine prior to its registration and its market launch.



UHKT vyznamné pfispiva k tomu, aby se nejnov&jsi lécivé pripravky
staly co nejdfive dostupné pro vSechny pacienty.

Oddéleni klinické farmacie

Oddeleni klinicke farmacie v radmci zvySovani bezpecnosti tera-
pie zajiStuje poskytovani systematické i konziliarni klinickofarma-
ceutické péce jednotlivym oddélenim UHKT. Jedné se predevsim
o racionalizaci a optimalizaci farmakoterapie pacientl a lékovych
rezimds cilem dosaZeni optimélniho terapeutického Gcinku a mini-
malizace rizik spojenych s uZivanim a/nebo podavanim Léciv v UHKT.

Na zikladé systematického hodnoceni medikace pacientl jsou
diagnostikovany a FeSeny farmakoterapeutické komplikace, lékové
interakce mezi podanymi léCivy, spojitost vyskytu vedlejSich neza-
doucich Uc¢ink( s podanou lé¢bou ¢i Uprava davkovani éciv s ohle-
dem na pacientlv zdravotni stav, vék a soubézné podavané lécivé
pFipravky.

Optimalizace farmakoterapie zacina vstupnim zhodnocenim pfi pfi-
jmu a pacienti jsou sledovani po celou dobu hospitalizace. V pfipadé
potfeby je vyddno doporuceni pfehodnoceni medikace pro ambu-
lantni specialisty s ohledem na medikaci spojenou s lé¢bou v UHKT.

Déle se podili na racionélni lékové politice UHKT, farmakovigilanc-
nich aktivitach a vypracovani a optimalizaci vnitfnich doporucenych
postupd.

Centrum pro koordinaci transplantaci a dokumentacni
stfedisko

V Centru pro koordinaci transplantaci a dokumentacnim stfedisku
pUsobi 1 transplantacni koordinator a 6 datamanaZerek. Jednim
z Ukoll pracovisté je koordinovat program alogennich transplantaci
kmenovych bunék krvetvorby. Znamena to spolupraci nejen s regis-
try dobrovolnych darcl (a to jak s ¢eskymi, tak i se zahrani¢nimi), ale
i's klinickymi pracovisti a s laboratofemi. Centrum zajiStuje a shro-
mazduje veskeré podklady pro spravny vybér vhodného darce, ko-
munikuje se zdravotnimi pojistovnami, koordinuje zajisténi termind
souvisejicich s odbérem a transportem Stépu.

V oddéleni se sleduji a zpracovavaji idaje o pacientech, ktefi pod-
stoupili transplantaci kmenovych bunék krvetvorby, v€etné sledova-
ni kvality Zivota pacienta pfed a po transplantaci. Vypracovavaji se
hladSeni pro Ceské a zahranicni registry.

Datamanazerky shromaZzduji a zpracovévaji data pacientd s dig-
nézami CML, ALL, AML jak pro Ceskou leukemickou skupinu pro Zi-
vot (CELL), tak pro vlastni analyzu a publikace, a stejné tak pracuji
i s daty pacientl s dalSimi hematologickymi diagnézami. Vysledky
jsou zaznamenavany do databazi Datool a Infinity.
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The IHBT makes an important contribution so that the latest medici-
nal products become accessible as soon as possible to all patients.

Department of Clinical Pharmacy

In the framework of increasing the safety of therapy, the Department
of Clinical Pharmacy is in charge of the provision of systematic and
consultative clinical pharmaceutical care to the various IHBT de-
partments. This primarily applies to rationalization and optimizati-
on of patient pharmacotherapy and drug regimens with the aim of
reaching an optimal therapeutic effect and minimizing the risks re-
lated to the taking and/or administration of medicines at the IHBT.

On the basis of systematic evaluation of patient medication we
diagnose and deal with pharmacotherapeutic complications, inter-
actions between administered drugs, and the connection of the
occurrence of adverse side effects with administered treatment or
the modification of dosage of drugs in view of a patient’s health
condition, age and simultaneously administered medicinal products.

The optimization of pharmacotherapy begins with initial assessment
during admission and patients are monitored throughout their hos-
pitalization. In case of need, we issue recommendations of medica-
tion reassessment to outpatient specialists with respect to medica-
tion connected to treatment at the IHBT.

Furthermore, we contribute to rational drug policy of the IHBT, phar-
macovigilance activities and the preparation and optimization of re-
commended internal procedures.

Transplant Coordinating Centre and Documentation
Centre

The Transplant Coordinating Centre and the Documentation Centre
is staffed with 1 transplant coordinator and 6 data managers. One
of the tasks of the centre is to coordinate the program of allogeneic
transplants of hematopoietic stem cells. This entails cooperation not
only with registries of voluntary donors (both Czech and foreign), but
also with clinical centres and laboratories. We provide and collect all
documents for a correct selection of a suitable donor, communicate
with health insurance companies and coordinate the fixing of dates
related to the graft collection and transport.

The centre monitors and processes data on patients who underwent
a transplant of hematopoietic stem cells, including the monitoring
of the quality of patient's life before and after the transplant. Re-
ports are drawn up both for Czech and foreign registries.

Data managers collect and process data of patients with diagnosed
CML, ALL and AML for the Czech Leukemia Study Group - for Life
(CELL), as well as with other hematological diagnoses. Results are
registered in the Datool and Infinity databases.



Laboratore Klinického Useku

Laborator pro poruchy hemostazy provadi jedinecnd vysetfeni
hemostazy v Cesku, jako jsou kompletni fenotypovy a geneticky
screening pacientd s hemofilii A a B, von Willebrandovou chorobou,
deficitem antitrombinu, proteinu S, proteinu C, atypického HUS (he-
molyticko-uremického syndromu), TTP (trombotické trombocytope-
nické purpury), MYH9 a jinymi vzacnymi vrozenymi poruchami he-
mostazy. Provadi rovnézZ genetické stanoveni pfenasedstvi hemofilie
a prenatalni vySetfeni hemofilie. Soustfeduje se na zavadéni inova-
tivnich metod vySetfeni hemostazy.

Laboratof spolupracuje s kardiologickymi, nefrologickymi, pediat-
rickymi, neurologickymi, porodnickymi, ARO, genetickymi a jinymi
pracovisti, jako napfiklad Pfirodovédeckou fakultou Univerzity Kar-
lovy. Provadi konziliarni Cinnost v diagnostice poruch hemostazy
a laboratorni diagnostice pro celou Ceskou republiku. Spolupracu-
je na mezinarodnich studiich laboratorni monitorace novych anti-
koagulancii a lécby hemofilie. Laboratof Uzce spolupracuje s ékafi
z Centra pro trombézu a hemostazu UHKT. Laboratof je akreditovana
podle 150:15189. Velmi Gspé3né se Gclastni externi kontroly kvality
UK NEQAS a ECAT pro koagulacni i geneticka vySetfeni hemostazy.

Narodni referencni laboratof pro poruchy hemostdzy ma supervizi
nad pfipravou materialu pro externi kontrolu kvality ve specializova-
nych koagulac¢nich metodach a také vysetfeni trombofilnich marker(.
Pravidelné se Gcastni testovani mezinarodnich kalibracnich materia-
L pro rutinni i vysoce specializované metody, které je organizované
ISTH (International Society for Thrombosis and Hemostasis) a NIBSC
(National Institute for Biological Standards and Control). NRL spra-
vuje Narodni registr nemocnych s vrozenymi poruchami koagulace,
ktery obsahuje jedinecna data sbiranad od roku 1980.

Morfologicko-cytochemicka laboratof je rutinni laboratofi, ktera
pro pacienty lGZkovych stanic a ambulance vysetfuje krevni obraz
a hodnoti natéry periferni krve a natéry aspiratl kostni dfené. Tuto
¢innost vykonava iv ramci konzilidrnich vySetfeni pro velkou cast
Ceské republiky. Je jednou z deseti referencnich laboratofi pat¥icich
do Skupiny expertnich pracovist pro mikroskopickou analyzu natérd
periferni krve v ramci externiho hodnoceni kvality organizované fir-
mou SEKK, s.r. 0. Spole¢nosti CIA, o. p. s., ma akreditované metody na
vysetieni kompletniho krevniho obrazu vcetné retikulocytd a natéru
periferni krve dle aktudlni verze normy 1S0:15189.
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Laboratories of the Clinical Division

The Laboratory for Disorders in Hemostasis performs unique exa-
minations of hemostasis in the Czech Republic, such as complete
phenotype and genetic screening of patients with hemophilia A and
B, von Willebrand disease, deficiency of antithrombin, protein S,
protein C, atypical HUS (hemolytic-uremic syndrome), TTP (throm-
botic thrombocytopenic purpura), MYH9 and other rare congenital
disorders in hemostasis. It also performs genetic determination of
hemophilia transmission and prenatal hemophilia examination. It
focuses on the introduction of innovative methods of hemostasis
examination.

The laboratory cooperates with cardiological, nephrological, neuro-
logical, genetic and other centres, such the Faculty of Natural Sci-
ences of Charles University. It carries out consultation activity in dia-
gnostics of disorders in hemostasis and laboratory diagnostics for
the entire Czech Republic. It cooperates in international studies of
laboratory monitoring of new anticoagulants and the treatment of
hemophilia. Its part is the National Reference Laboratory for Disor-
ders in Hemostasis which operates the National Registry of Patients
with Congenital Coagulation Disorders. The laboratory closely co-
operates with the Centre for Thrombosis and Hemostasis of the IHBT.
The laboratory is accredited according to the standard ISO 15189. It
successfully participates in the external quality control of UK NEQAS
and ECAT for coagulation and genetic examination of hemostasis.

The National Reference Laboratory for Disorders in Hemostasis
supervises over the preparation of material for external quality
control in specialized coagulation methods, as well the examination
of thrombophilia markers. On the regular bases, it takes part in the
testing of international calibration materials for both routine and
highly specialized methods, with is organized by the ISTH (Interna-
tional Society for Thrombosis and Hemostasis) and NIBSC (National
Institute for Biological Standards and Control). The NRL administers
the National Registry of Patients with Congenital Coagulation Disor-
ders comprising unique data collected since 1980.

The Laboratory of Morphology and Cytochemistry is aroutine
laboratory that examines blood count and assesses smears of pe-
ripheral blood and bone marrow aspirates for both inpatients and
outpatients. It carries out this activity also in the framework of con-
sultation tests for most of the Czech Republic. It is one of ten refe-
rence laboratories of the Group of Expert Centres for Microscopic
Analysis of Peripheral Blood Smears in the framework of the external
quality assessment organized by the company SEKK, s.r. 0. It has me-
thods accredited by the CAl for the examination of complete blood
count, including reticulocytes and peripheral blood smear according
to the current version of the standard ISO 15189.



Krevni obrazy vySetfuje na modernich analyzatorech firmy SYSMEX
CZ (XN10 a XN20), které nabizeji i dalsi nadstavbové parametry (IPF,
IG) vyuZitelné v diagnostice hematologickych chorob. Pfistroj pro
pfipravu natéru periferni krve ajeho barveni usnadnuje svou vy-
konnosti laboratorni praci. Pfistroje pro digitalni hodnoceni natéru
pomoci fotografii periferni krve se vyznamné podileji na diagnostice
hemato-onkologickych onemocnéni hlavné u pacientl s téZkou leu-
kopenii ¢i s neoplaziemi z lymfoidni fady. Dale na pracovisti celo-
ro¢né probihd vyuka stfedoskolskych a vysokoskolskych pracovnikd
vCetné lékarl, ktefi se pFipravuji na specializa¢ni zkousku z hema-
tologie.

Laboratof pritokové cytometrie je specializovana laboratof s dia-
gnostickou, vyzkumnou a vyukovou Cinnosti se zamérenim na klinic-
kou hematoonkologii. Laboratorni postupy jsou zavedeny v souladu
s doporucenim European Leukemia Net (ELN), International Clinical
Cytometry Society (ICCS), European Society of Clinical Cell Analysis
(ESCCA) a akreditovany dle normy CSN EN ISO 15189. Laboratof pro-
vadi vySetfeni z oblasti hematoonkologie, nenddorové hematologie
a transplantacni hematologie.

Laboratof prdtokové cytometrie se podili na feseni nékterych vy-
zkumnych projektl, zabyvé se implementaci a validaci novych me-
todickych postupd. Podili se také na postgradualni a predatestacni
vyuce hematologl a 3irsi lékafské vefejnosti. Laboratof se také
Gcastni narodnich (SEKK) a mezinarodnich (UK NEQAS) cykld externi
kontroly kvality, je hlavnim organizatorem mezilaboratorniho po-
rovnani (MLP) v ramci Ceské a Slovenské republiky a mezindrodniho
programu externi kontroly kvality v ramci Evropské spolecnosti pro
klinickou bunécnou analyzu ESCCA.

Laborator PCR diagnostily provadi rutinni molekuldrni zachyt fuz-
nich genl u akutni myeloidni leukémie, zachyt klonality u lymfopro-
liferativnich onemocnéni B i T fady — u chronické lymfatické leuké-
mie (CLL); u té navic stanovuje mutacni stav IgVH gend a pfitomnost
mutaci v genu TP53, spojenych se Spatnou progn6zou nemocnych
s CLL i s jinymi malignitami, popfipadé dalsich chronickych i akut-
nich lymfoproliferativnich onemocnéni. Dale vySetfuje klonalni mu-
tace u Ph myeloproliferativnich onemocnéni (MPO) — mutace tyrozi-
nové kindzy JAK2V617F, mutace genl CALR a MPL.
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It examines blood counts on modern analyzers made by the com-
pany SYSMEX CZ (XN10 and XN20), which also offer other super-
structural parameters (IPF, IG) usable in diagnostics of hematological
diseases. The efficiency of the device for the preparation peripheral
blood smear and its staining facilitates laboratory work. The devi-
ces for digital cytological assessment of peripheral blood smear
contribute an important share to diagnostics of hemato-oncological
diseases chiefly in the framework of heavily leukopenic samples
and of pathological lymphoid neoplasia. Furthermore, the laborato-
ry is a training centre of secondary school and university graduates,
including physicians, who get ready for the specialist in hematology
exam.

The Laboratory of Flow Cytometry specializes in diagnostics, re-
search and educational activities focused on clinical hematoon-
cology. Laboratory methods are in place in conformity with the
recommendation of the European Leukemia Net (ELN), the Interna-
tional Clinical Cytometry Society (ICCS) and the European Society of
Clinical Cell Analysis (ESCCA), and they are accredited in compliance
with the standard CSN EN ISO 15189. The laboratory performs exa-
minations in the sphere of hematooncology, non-neoplastic hema-
tology and transplant hematology.

The Laboratory of Flow Cytometry takes part in several research
projects; it deals with the implementation and validation of new
methodological procedures. It is also involved in postgraduate and
pre-specialization training of hematologists and a broader medical
public. The laboratory also takes part in national (SEKK) and inter-
national (UK NEQAS) cycles of external quality control; it is the main
organizer of inter-laboratory comparison (ILC) in the framework of
the Czech and Slovak Republic and of the international program of
external quality controlin the framework of the European Society for
Clinical Cell Analysis (ESCCA).

The Laboratory of PCR Diagnostics performs routine molecular
detection of fusion genes in acute myeloid leukemia, detection of
clonality in lymphoproliferative diseases of B and T cells — in chro-
nic lymphatic leukemia (CLL); in the latter it moreover determines
IgVH gene mutational status and the presence of mutations in TP53
gene, related to bad prognosis of patients with CLL and other ma-
lignities, or other chronic and acute lymphoproliferative diseases.
Furthermore, it tests clonal mutations in Ph myeloproliferative di-
seases (MPO) — JAK2V617F tyrosine kinase mutation, and CARL and
MPL gene mutations.



Kromé& uvedenych vySetfeni pfi zachytu onemocnéni provadi také
nasledné molekularni sledovani minimalniho rezidualniho onemoc-
néni (MRO) u AML i CLL a u vybranych pfipadi Ph— MPO. Cinnost
laboratofe spociva pfevazné v rutinni diagnostice uvedenych stav(,
vétsina vykond je hrazena z prostfedkl verejného zdravotniho pojis-
téni. Vyzkumna cinnost je spojena s uvedenymi tématy.

Laborator diagnostily anémii se vénuje diagnostice vrozenych ané-
mii a nékterych ziskanych poruch Cervené krevni fady. V roce 2019
bylo pokracovéno v rutinnich diagnostickych vySetfenich u nemoc-
nych s vrozenymi poruchami Cervené krevni fady. Pomoci kapilarni
elektroforézy bylo vysloveno podezfeni na novou formu vzacné
hemoglobinopatie (thalasémie, HbD, HbS, HbC, HbE, HbC Lepore)
u 64 nemocnych a choroba byla potvrzena molekularné genetickou
analyzou. Soucasné bylo zachyceno 19 novych pfipadl alfa talasé-
mie (z toho u 1 nemocné HbH disease). Dale bylo diagnostikovano
64 novych pfipadl beta talasémie. Celkové mnoZstvi vysetfeni vzac-
nych onemocnéni krvetvorby v roce 2019 bylo 2984. Diagnostiko-
vany byly mimo jiné i 2 pfipady dosud u nds nepopsané dédicné
xerocytozy.

Pri laboratofi je soucasné budovan registr vzacnych anémii ve spolu-
praci s FN Motol a FN Olomouc.
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Apart from the above-mentioned diseases detection tests, the la-
boratory also performs follow-up molecular monitoring of minimal
residual disease (MRD) for both AML and CLL, and in selected cases
of Ph- MPDs. The activity of the laboratory consists mainly of routi-
ne diagnostics of the above mentioned conditions; a majority of the
procedures is reimbursed from public health insurance resources.
Research activity is related to the above mentioned topics.

The Laboratory of Diagnostics of Anemias provides diagnoses of
congenital anemias and certain acquired disorders of the red blood
system. In 2019 it continued to perform routine diagnostic tests of
patients with congenital disorders of the red blood system. With the
help of capillary electrophoresis we expressed a suspicion of a new
form of rare hemoglobinopathy (HbD, HbS, HbC, HbE, and Hb Lepore)
in 64 patients, and the disease was confirmed through molecular ge-
netic analysis. At the same time, 19 new cases of alpha thalassemia
(including 1 patient with HbH disease) were detected. Furthermore,
we diagnosed 64 new cases of beta thalassemia. The total number of
tests of rare hematopoietic diseases in 2019 equalled 2,984. Among
other things, 2 cases of hereditary xerocytosis, hitherto undescribed
in the Czech Republic, were diagnosed.

A registry of rare anemias has been built at the laboratory in coope-
ration with the FN Motol and the FN Olomouc.



TRANSFUZIOLOGICKY
USEK

TRANSFUSIOLOGICAL
DIVISION

MEDIE AL

r
aysTEmS -

e i
/

"..————-'

Eile

-Tr%m’ oddéleni

« Aferetické oddéleni

+ Oddéleni imunohema

* Oddéleni bunécné terapi



TRANSFUZIOLOGICKY USEK TRANSFUSIOCAL

2019 TRANSFUSIOLOGICAL DIVISION

ROK V CISLECH

8388 vsech odbérl, vCetné 148 odbérd krvetvornych bunék zperiferni krve od 69 pacientl a 40 darcl. 17 280 vyrobenych transfuznich
a terapeutickych bunécnych pfipravkd. 100 % deleukotizovanych a ozafenych transfuznich pFipravkd v nejvyssi kvalité. 714 terapeutic-
kych vykonU technikou hemaferézy, véetné autolognich a alogennich separaci kmenovych krvetvornych bunék (PBPC) a mononukledrnich
bunék (MNC) u 284 pacientl a darcl. Celkem 35 331 vySetfeni v oddéleni imunohematologie, z toho mimo jiné 10 790 urceni krevni
skupiny, 13 322 zkou3ek kompatibility, 542 izolaci DNA a 631 genotypovani. OBT UHKT vyrobilo 600 produktd bunéené terapie (PBPC, KD,
DLI) z celkem 203 odbérd krvetvornych bunék pro alogenni a autologni pouZiti.

THE YEAR IN NUMBERS

8,388 collections in total, including 148 hematopoietic peripheral blood cell collections from 69 patients and 40 donors. 17,280 manu-
factured transfusion and therapeutic cell products. 100 % deleucotized and irradiated transfusion products of top quality. 714 therapeutic
procedures through hemapheresis technique, including autologous and allogeneic separations of peripheral blood stem cells (PBPCs) and
mononuclear cells (MNCs) from 284 patients and donors. A total of 35,331 examinations at the Department of Inmunohematology, among
others the following 10,790 blood group determinations, 13,322 compatibility tests, 542 DNA isolations and 631 genotyping assays. The
IHBT Cell Therapy Department manufactured 600 cell therapy products (PBPC, KD, DLI) from a total of 203 hematopoietic cell collections
for both allogeneic and autologous use.

-22-



Na Transfuziologickém useku pUsobi Ctyfi oddéleni, jejichZ prace
spociva predevsim v pfipravé transfuznich pfipravkl z plné krve
a z aferézy, v predtransfuzni pfipravé, v zajisténi terapeutickych he-
maferéz v nejsirSim rozsahu, vCetné pfipravy krvetvornych bunék
pro transplantace a mononuklearnich bunék pro aktivni protinado-
rovou terapii.

Transfuziologicky Usek zéroveri organizuje vyuku student( 1. lékaf-
ské fakulty Univerzity Karlovy a vzdélavani specialistl v transfuznim
lékaFstvi.

Transfuzni oddéleni

Na Transfuznim oddéleni odebirame v bézném rezimu plnou krev
(5935 odbérl) a plazmu z aferézy (233 odbérl). Z odbérl plné krve
pfipravujeme vysoce kvalitni transfuzni pfipravky (TP): ERD erytro-
cyty deleukotizované resuspendované (5752 TU), TBSD trombocyty
smésné deleukotizované (1141 TU, z toho 266 TU v ndhradnim roz-
toku) a CZP plazmu (5731 TU). PA plazmy z aferézy jsme pFipravili
881 TU.

Vedle uvedenych TP prfipravujeme ve zvlastnich pfipadech a na vy-
7adani jak pro pacienty UHKT, tak pro nemocné z jinych zdravotnic-
kych zafizeni dalsi transfuzni pfipravky. Pro neutropenické détské
pacienty z FN Motol GPK granulocyty z plné krve (56 TU) nebo pro
nase transplantované pacienty patogen inaktivované trombocytové
koncentraty pfipravené technikou hemaferézy (TAD In Pl 208 TU).

Soucdsti Transfuzniho oddéleni je Odbérova laboratof, kterad provadi
odbér a vysetieni krevnich obraz{ darcd pred vlastnim darcovskym
odbérem a kontrolu kvality transfuznich pfipravkd. Dale pak Labora-
tof prevence virovych nakaz, kde bylo v roce 2019 vySetfeno celkem
8438 vzork( krve darcd, z toho 523 prvodarcd.

Transfuzni oddéleni zajistuje provoz ozafovace transfuznich pfiprav-
kd (9823 TU), standardné ozatfujeme také TP pro VFN. Zaroven spo-
lupracuje TO s Aferetickym oddélenim pfi provadéni extrakorporalni
fotochemoterapie (zajistuje fotomodifikaci mononukledrnich bunék
pomoci 8metoxypsoralenu a UVA) a pfi patogeninaktivaci trombocy-
td z aferézy.
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The Transfusiological Division comprises four departments, the
work of which consists mainly of the preparation of transfusion pro-
ducts from whole blood and from apheresis, of pre-transfusion pre-
paration, securing therapeutic hemaphereses in the broadest sco-
pe, including the preparation of hematopoietic cells for transplants
and mononuclear cells for active antineoplastic therapy.

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

Transfusion Department

In standard regimen the Transfusion Department collects whole
blood (5,935 collections) and plasma from apheresis (233 collec-
tions). We use the former collections for the preparation of high-
-quality transfusion products (TPs): ERD deleucotized resuspended
erythrocytes (5,752 TU), TBSD mixed deleucotized thrombocytes
(1,141 TU, of which 266 TU in substitute solution) and FFP plasma
(5,731 TU). We prepared 881 TU of apheresis plasma.

Apart from the above-mentioned TPs, in special cases and upon re-
quest both for the IHBT patients and patients of other healthcare
establishments, we prepare other transfusion products. For neutro-
penic children’s patients of the FN Motol we prepared GPK granulo-
cytes from whole blood (56 TU) or for our transplanted patients we
prepared pathogen inactivated thrombocyte concentrates through
the technique of hemapheresis (TAD In Pl 208 TU).

The Transfusion Department comprises the Sampling Laboratory
which collects blood samples and examines the blood count of do-
nors prior to the actual donor collection and checks the quality of
transfusion products. Then it is the Laboratory for Prevention of Vi-
ral Infections where a total of 8,438 samples of donors' blood were
examined in 2019, 523 of whom were first-time donors.

The Transfusion Department operates an irradiator of transfusion
products (9,823 TU); in a standard way it also irradiates TPs for the
VEN. At the same time, it cooperates with the Apheresis Department
in the provision of extra-corporeal photochemotherapy (it carries
out photomodification of mononuclear cells with the help of 8me-
thoxypsoralen and UVA) and in pathogen inactivation of thrombocy-
tes from apheresis.



Aferetické oddéleni

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

Oddéleni pfipravuje:

+ Deleukotizované trombocyty a koncentraty granulocytd. Pripravky
se separuji pro nejvice rizikovou skupinu pfijemcl - pro pacienty
s hematoonkologickymi onemocnénimi, jako jsou polytransfundo-
vani, aloimunizovani a transplantovani pacienti se zavaznymi imu-
nitnimi a infekénimi komplikacemi. Trombocyty v indikovanych pfi-
padech pfipravujeme dle kompatibility v HLA a v HPA znacich mezi
darcem a pfijemcem. Dle potreby pfipravujeme také CMV negativni
trombocyty a patogen-inaktivované trombocyty. Aferetické oddéleni
pFipravuje trombocyty a granulocyty nejen pro pacienty z UHKT, ale
i pro détské pacienty z FN Motol a pro VFN.

* Lidské tkané a buriky — autologni a alogenni kmenové krvetvorné
buriky a mononuklearni bufiky (pro DLI) pro pacienty UHKT, VFN
a pro Cesky registr darcC krvetvornych bunék. P¥iprava lidskych tkani
a bunék probiha v rezimu Tkanového zafizeni.

* Mononuklearni buriky pro aktivni protinadorovou imunoterapii ve
spolupraci se spole¢nosti Sotio, a. s.

* Mononuklearni bufiky pro pfipravu ex-vivo expandovanych vo T
lymfocytd pro pacienty UHKT.

* Aferetické oddéleni zahdjilo separace autolognich mononuklear-
nich bunék pro moderni terapie, pfipravek Kymriah (Car-T lymfocyty,
CTLO19).

Oddéleni provadi:

* Terapeutické vykony v rozsahu: vyménna plazmaferéza, vyménna
erytrocytaferéza, deplecni cytaferézy, extrakorporalni fotochemote-
rapie, imunoadsorpce 1gG a extrakorporalni hemorheoferéza. Vyko-
ny provadime jak pro pacienty UHKT, tak pro pacienty VFN, FN Motol
a dalgich zdravotnickych zafizeni v Ceské republice.

Na aferetickém oddéleni dlouhodobé sledujeme bezpecnost mo-
bilizace a separace u darcl krvetvornych bunék a granulocytd. Sle-
dujeme a vyhodnocujeme také frekvence a zdvaznost nezadoucich
reakci v souvislosti s darcovskymi a terapeutickymi hemaferézami.
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Apheresis Department

The Apheresis Department prepares transfusion and cell products,
and provides therapeutic services using the hemapheresis tech-
nique.

The department prepares the following items:

* Deleucotized thrombocytes and concentrates of granulocytes. We
separate products for the highest-risk group of recipients — for pa-
tients with hemato-oncological diseases, such as polytransfunded,
alloimmunized and transplanted patients with serious immunity and
infectious complications. In indicated cases, we prepare thrombocy-
tes according to compatibility in HLA and HPA markers between the
donor and the recipient. Depending on the needs, we also prepare
CMV negative thrombocytes and pathogen-inactivated thrombocy-
tes. The Apheresis Department prepares thrombocytes and granulo-
cytes not only for IHBT patients, but also for children’s patients of FN
Motol and for the General University Hospital (VFN) in Prague.

* Human tissues and cells — autologous and allogeneic hematopo-
jetic stem cells and mononuclear cells (for DLI) for patients of the
IHBT, VFN and for the Czech Stem Cells Registry. The preparation of
human tissues and cells takes place in the regimen of a Tissue Esta-
blishment.

* Mononuclear cells for active antineoplastic immunotherapy in co-
operation with the company Sotio, a. s.

+ Mononuclear cells for the preparation of ex-vivo expanded y& T
lymphocytes for the IHBT patients.

* The Apheresis Department initiated the separation of autologous
mononuclear cells for modern therapies — Kymriah product (Car-T
lymphocytes, CTLO19).

The department provides:

* Therapeutic services in the following scope: plasma exchange
(plasmapheresis), red blood cell exchange (erythrocytapheresis),
depletion cytapheresis, extracorporeal photo-chemotherapy, immu-
noadsorption of IgG and extracorporeal hemorheopheresis. We pro-
vide these services both for the IHBT patients and patients of VFN,
FN Motol and other healthcare establishments in the Czech Republic.

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



Oddéleni dlouhodobé spolupracuje s Ceskym registrem darcd krve-
tvornych bunék IKEM. V mezindrodnim méfitku spolupracujeme se
Svétovym registrem pro aferézy (WAA) pfi sledovani nezadoucich
reakci v souvislosti s provadénim terapeutickych hemaferéz.

Aferetické oddéleniv roce 2019:

* Pripravilo 3721 terapeutickych davek deleukotizovanych trombocytl
72072 odbérd trombocytd. Celkem bylo provedeno 1131 bezpfispév-
kovych odbérd, coz odpovida zhruba 55 % ze viech odbérd.

* Aferetické a Transfuzni oddéleni UHKT spolupracuif pti pFipravé pato-
gen-inaktivovanych trombocytl z aferézy. V roce 2019 bylo pfipraveno
214 terapeutickych davek patogen-inaktivovanych trombocytd. VV Ces-
ké republice se patogen-inaktivované trombocyty pfipravuji pouze
v UHKT.

* Provedlo 714 terapeutickych vykond, vcetné autolognich a alogen-
nich separaci kmenovych krvetvornych bunék (PBPC) a mononukleér-
nich bunék (MNC) u 284 pacient( a darcd.

* Provedlo celkem 94 autolognich a 54 alogennich separaci PBPC, vcet-
né mononuklearnich bunék pro DLI. Separace se provadély celkem
U 69 pacientd a u 40 darcd.

* Zavedlo do rutinni praxe novy protokol pro separace mononuklear-
nich bunék pro pfipravu CAR-T lymfocytl. Celkem bylo provedeno
6 separaci u 6 pacientd.

* Pokracovalo sledovani ucinnosti mobilizace a separace krvetvornych
bunék u darcl po podéni biosimilarniho G-CSF.
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The department cooperates on a long-term basis with the Czech
Stem Cells Registry of IKEM. On an international scale, we coope-
rate with the World Apheresis Registry (WAA) in the monitoring of
adverse reactions in relation to the performance of hemapheresis
procedures.

The Apheresis Department in 2019:

* Prepared 3,721 therapeutic doses of deleucotized thrombocytes
from 2,072 thrombocytes collections. A total of 1,131 non-remune-
rated collections were carried out, which corresponds to approxima-
tely 55 % of all collections.

* Cooperated with the IHBT Transfusion Department in the
preparation of pathogen-inactivated thrombocytes from apheresis.
In 2019 it prepared 214 therapeutic doses of pathogen-inactivated
thrombocytes. The IHBT is the only site in the Czech Republic where
pathogen-inactivated thrombocytes are prepared.

* Performed 714 therapeutic procedures, including autologous and
allogeneic separations of PBPCs and MNCs in 284 patients and do-
nors.

* Performed a total of 94 autologous and 54 allogeneic separations
of PBPCs, including mononuclear cells for DLI. Separations were
carried out in a total of 69 patients and 40 donors.

* Introduced a new protocol into routine practice for the separa-
tion of mononuclear cells for the preparation of CAR-T lymphocytes.
A total of 6 separations were performed in 6 patients.

* Continued to monitor the efficiency of the mobilization and sepa-
ration of hematopoietic cells in patients after the administration of
biosimilar G-CSF.



Oddéleni imunohematologie

Oddéleni imunohematologie a Referencni laboratof pro imunohe-
matologii provadéji v rutinni laboratofi vySetfeni krevnich skupin
darcd krve apacientd UHKT a zajistuji komplexni predtransfuzni
vySetfeni. V dalSich specializovanych laboratofich provadime sloZi-
t&jsi vySetfeni antigenl a protilatek proti erytrocytdm, leukocytim
a trombocytlim. Referencni laboratof pro imunohematologii slouZi
jako diagnosticky servis pro komplikované pfipady pro v3echny la-
boratofe transfuzni sluzby v Cesku a na Slovensku a podili se na pfi-
pravé a hodnoceni externi kontroly kvality vSech imunohematolo-
gickych laboratofi v obou zemich.

Na Oddéleni imunohematologie jsou zavedené molekularné gene-
tické techniky pro vysetfeni HPA antigend a erytrocytovych antigent
(systémy BloodChip a FluoGene) a pouZivény nové laboratorni tech-
niky pro identifikaci HLA protilatek. To v3e pfispiva k podrobné&jsimu
vysetfeni darcl a prijemcl transfuznich pfipravk{, coZ predstavuje
dalsi krok k personalizované substitucni terapii na miru. V laborato-
fi jsou zavedeny postupy keliminaci komplikaci predtransfuznich
vySetfeni u pacientd léc¢enych monoklonalnimi protilatkami (napf.
daratumumab). Laboratof dale provadi vysetfeni protilétek asocio-
vanych s HIT (anti-heparin/PF4).

Na oddéleni béhem roku probéhlo 25 kratkodobych stazi (laborant
a VS laboratornich pracovnikd). Déle je laboratoF zapojena do pre-
gradudlni ipostgradualni vyuky imunohematologickych aspektd
transfuzniho lékafFstvi.

V ramci vybéru optimalniho darce pro haploidentickou transplan-
taci vySetfujeme u pacientd HLA protilatky a lymfocytotoxicky
crossmatch (Laboratof HLA serologie ziskala v roce 2019 EFI akredi-
taci na lymfocytotoxicky crossmatch).

Na mezinarodnim kongresu ISBT v Basileji jsme prezentovali formou
pfednasky pfipad silné anti-D aloimunizace u téhotné s extrémné
slabou expresi RhD antigenu (DEL typ 4) a formou posteru pfipad
vrozeného chimerismu krevnich skupin. Na kongresu Slovenské he-
matologické a transfuziologické spole¢nosti v Tatrach jsme prezen-
tovali vyzvanou pfednasku o tézkém pFipadu AIHA s anti-HFA proti-
latkou anti-En(a).

Nase laboratof testuje v ramci Preliminary Access programu na ge-
notypovani ABO pomoci NGS vzorky s normalnimi i atypickymi ABO
fenotypy, vyhodnocovani probiha.
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Department of Inmunohematology

The Department of Immunohematology and the Reference Labora-
tory for Immunohematology perform examinations of blood groups
of blood donors and patients of the IHBT at a routine laboratory and
provide complex pretransfusion tests. In other specialized labo-
ratories we carry out more complex examinations of antigens and
antibodies against erythrocytes, leukocytes and thrombocytes. The
Reference Laboratory for Immunohematology serves as a diagnostic
service for complicated cases for all laboratories of the Transfusion
Service in the Czech and Slovak Republic, and it is involved in the
preparation and assessment of external quality control of all immu-
nohematological laboratories in both countries.

Molecular genetic techniques are in place at the Department of Im-
munohematology for the examination of HPA antigens and erythro-
cyte antigens (BloodChip and FluoGene systems) and new labora-
tory techniques are used for the identification of HLA antibodies.
All this contributes to a more thorough examination of donors and
recipients of transfusion products, which represents another step
towards personalized substitution therapy made to measure. Proce-
dures are in place at the laboratory for the elimination of compli-
cations in pretransfusion tests in patients treated with monoclonal
antibodies (e.g. daratumab). Furthermore, the laboratory performs
tests of antibodies associated with HIT (anti-heparin/ PF4).

25 short-term professional internships (of laboratory technicians
and laboratory operators with a university degree) were organized
at the department in the course of the year. The laboratory is also
involved in pregraduate and postgraduate teaching of immunohe-
matological aspects of transfusion medicine.

In the framework of the selection of an optimal donor for haploiden-
tical transplantation, we test patients for HLA antibodies and lym-
phocytotoxic crossmatch (in 2019 the Laboratory of HLA Serology
acquired the EFI accreditation for lymphocytotoxic crossmatch).

At the ISTB international congress in Basel we delivered a lecture
about a case of a strong anti-D alloimmunization in a pregnant wo-
man with an extremely weak RhD antigen expression (DEL type 4)
and, in the form of a poster, we presented a case of congenital chi-
merism of blood groups. At the Congress of the Slovak Society of
Hematology and Transfusiology held in the Tatra Mountains we deli-
vered an invited lecture on a severe case of AIHA with the anti-HFA
antibody anti-En(a).

In the framework of the Preliminary Access Program of ABO genoty-
ping with the help of NGS, our laboratory has been testing samples
with both normal and atypical ABO phenotypes; and assessment is
underway.



Oddéleni bunécné terapie

Oddéleni bunécné terapie (OBT) je tkarové zafizeni schvalené
a pravidelné kontrolované SUKL s povolenim opatfovat, zpracovavat,
uchovavat a propoustét krvetvorné buriky pro alogenni i autologni
transplantace. OBT zpracovava a uchovava také lymfocyty darcd kr-
vetvornych bunék pro potransplantacni imunoterapii. Tyto ¢innosti
jsou provadény v ramci zakona o lidskych tkanich a burikédch (LTB)
¢.296/2008 Sb. Dale OBT rozviji program vyroby écivych pFipravkd
moderni terapie (LPMT) dle Z&kona o lécivech (378/2007 Sb.).

OBT je detasované pracovisté umisténé v pavilonu 23 Fakultni
nemocnice Motol (FNM), s niZ mé dlouhodobou smlouvu o prondjmu
Cistych prostor, kryoskladu, kanceldfi a laboratofi. Zpracovani bunék
pro transplantace i vyroba LPMT se provadi v Cistych prostorech s fil-
trovanym vzduchem a kontrolovanym mnoZstvim castic ve vzduchu.

Od z4&Fi do listopadu 2019 na OBT probéhla staz dr. Gholamrezy
Anani Saraba z iranu.

LIDSKE TKANE A BUNKY (LTB)
Transplantacni programy

Oddéleni bunécné terapie zabezpecuje sluzby pro vsechny praz-
ské transplanta¢ni programy: Ustav hematologie a krevni transfuze
(alogenni program); Vseobecné fakultni nemocnice v Praze (VFN), 1.
interni klinika (autologni program); FNM, Klinika détské hematologie
a onkologie (alogenni i autologni program); Fakultni nemocnice Kra-
lovské Vinohrady (FN KV), Interni hematologicka klinika (autologni
program).

OBT opatfuje, zpracovévé a uskladriuje pro UHKT a FN Motol té7 burs-
ky nep¥ibuznych darch z ¢eskych registrd (Cesky narodni registr dar-
cG dfen& — CNRDD, Cesky registr darch krvetvornych bunék — CSCR)
i ze zahranicnich registrd cestou CSCR. Pro CSCR rovnéZ opatiuje
a zpracovava bunky ¢eskych darcd urcené k nepfibuznym transplan-
tacim v jinych ¢€eskych i zahrani¢nich centrech. Ucastni se narod-
nich i mezindrodnich kontrolnich a akredita¢nich programd. V roce
2019 probéhla na OBT kontrola SUKL s rozsifenim propousténych
bunécnych pripravkd (LBT) a OBT jako ,Cell Processing Facility" zis-
kalo mezinarodni JACIE EBMT akreditace jak v ramci transplantacni-
ho programu UHKT (1/2019), tak v rémci d&tského transplanta¢niho
programu KDHO FN Motol (8/2019). V rdmci pravidelné obnovy pfi-
strojl byl zakoupen novy 180centimetrovy laminarni box.
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Cell Therapy Department

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

The OBT is a separate unit located in the pavilion 23 of the Motol
University Hospital (Czech abbr. FNM) with which it has a long-term
contract of lease of clean premises, a cryostore, offices and laborato-
ries. The processing of cells for transplantation and the manufacture
of modern therapy medicinal products take place in clean premises
with filtered air and controlled quantity of particles in the air.

An internship of Dr. Gholamreza Anani Sarab from Iran took place at
the OBT from September to November 2019.

HUMAN TISSUES AND CELLS (HTCs)

Transplant Programs

The Cell Therapy Department secures services for all Prague
transplant programs: Institute of Hematology and Blood Transfusion
(an allogeneic program); General University Hospital(VFN) in Prague;
1st Internal Clinic (an autologous program); FNM, Department of Pe-
diatric Hematology and Oncology (both an allogeneic and an auto-
logous program); University Hospital Vinohrady (FN KV), and Internal
Clinic of Hematology (an autologous program).

The OBT also acquires, processes and stores cells of unrelated do-
nors from Czech registries (Czech National Marrow Donors Registry —
Czech abbr. CNRDD, Czech Stem Cells Registry — CSCR), as well as
from foreign registries through the CSCR for the IHBT and the FN Mo-
tol. For the CSCR it also acquires and processes cells of Czech donors
intended for unrelated transplantations in other Czech and foreign
centres. It takes part in national and international inspection and
accreditation programs. In 2019 the SUKL carried out an inspection
at the OBT with an extension to released cell products (LBTs), and
the OBT as a "Cell Processing Facility” obtained international JACIE
EBMT accreditations in the framework of both the IHBT Transplant
Program (1/2019) and the Pediatric Transplant Program of the KDHO
FN Motol (8/2019). As part of the regular renewal of devices, a new
laminar box of 180 cm width was purchased.



BANKA PUPECNIKOVE KRVE

Banka pupecnikové krve Ceské republiky (BPK CR) slouzi k usklad-
néni krve ziskané z pupecniku a placenty bezprostfedné po porodu.
V soucasné dobé probihd na OBT program pribuzenského darcov-
stvi, tedy od novorozeného sourozence pro pacienta, ktery jiz trpi
onemocnénim lécitelnym transplantaci. Odbéry pfibuzenského pro-
gramu probihaji ve spolupraci se siti odbérovych zafizeni (porodnic)
spolec¢nosti Cord Blood Center. Dale BPK uchovava vice neZ 4100
Stépl pro nepfibuzenské darcovstvi, které jsou nabizeny ceskym
i zahrani¢nim transplantacnim centrim zprostfedkované pfes CSCR.
Rozsifovani nepfibuzenské casti BPK v soucasné dobé neprobiha.
Stejné tak se BPK nepodili ani na programech uchovavani pupecni-
kové krve pro autologni pouZiti.

LECIVE PRIPRAVKY MODERNI TERAPIE (LPMT)

OBT jednak rozviji svdj vlastni program bunécné terapie (v rdmci
imunoterapeutického programu UHKT), a jednak se podili na pfipra-
vé geneticky modifikovanych (tzv. CAR-T) lymfocytd pro lé¢bu lym-
foidnich malignit. Vlastni program bunécné terapie zahrnuje:

1. Pripravek Virus-specifické lymfocyty (OBT-LPMT-VSL). Je urcen
l lécbé pacientd s reaktivaci ¢i novou nakazou nékterymi virovymi
onemocnénimi (cytomegalovirus, EB virus, adenovirus) po alogenni
transplantaci. Pfipravuje se aktivaci lymfocytl zdravého dérce po-
moci virovych antigen( a naslednou selekci (vybérem) takovychto
lymfocytd na pfistroji CliniMACS Prodigy. Povoleni k vyrobé tohoto
preparatu bylo vydano SUKL dne 18. ¢ervna 2019. V sou¢asné dobé
je pfipravovana klinicka studie pro pacienty s reaktivaci cytomega-
loviru. Pro pacienty z jinych transplantacnich center nez UHKT je
v souCasné dobé moZno virus specifické lymfocyty pfipravit po
schvéleni Uhrady spotfebniho materidlu zdravotni pojisStovnou
pacienta (aplikace podle § 8, odst. 3, pism. b), bod 2 zakona ¢
378/2007 Sb. o lé¢ivech).

2. Lidské mezenchymové stromélni buriky (OBT-LPMT-hMSC) pro
imunoterapeutické manipulace, zejména onemocnéni Stépu proti
hostiteli (GvHD) po alogenni transplantaci. V roce 2019 byla zpra-
covana vyrobni dokumentace, vroce 2020 bude poddna Zadost
o povoleni k vyrobé.

V souvislosti s planovanym rozsifenim vyroby LPMT doslo v roce
2019 k dovybaveni ¢istych prostor o novy CO2 inkubator, centrifugu
a chladnicku/mraznicku pro skladovani surovin pro LPMT.
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UMBILICAL CORD BLOOD BANK

The Umbilical Cord Blood Bank (Czech abbreviation BPK CR) serves
for storing blood from the umbilical cord and placenta collected im-
mediately after birth. A program is currently underway at the OBT of
donation from related donors, i.e. from a newly born sibling for a pa-
tient who suffers from a disease treatable through transplantation.
Collection of blood from related donors takes place in cooperation
with the network of collection establishments (maternity hospitals)
of the company Cord Blood Centre. The BPK stored over 4,100 grafts
from unrelated donation that are offered both to Czech and foreign
transplant centres through the CSCR. No expansion of the blood re-
lated part of the BPK is currently underway. Similarly, the BPK is not
involved in the programs of umbilical cord blood storage for auto-
logous use.

MODERN THERAPY MEDICINAL PRODUCTS (Czech abbreviation
LPMT)

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

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

2. Human mesenchymal stromal cells (OBT-LPMT-hMSC) for immu-
notherapeutic manipulations, namely the graft versus host disease
(GvHD) after an allogeneic transplantation. In 2019 production do-
cumentation was drawn up; in 2020 an application for production
licence will be submitted.

In relation to a planned expansion of the productions of modern
therapy medicinal products, the equipment of clean premises was
completed in 2019 with a new CO2 incubator, a centrifuge and a re-
frigerator/freezer for storing raw materials for modern therapy me-
dicinal products.



Priprava CAR-T lymfocytl

OBT se v soucasné dobé podili na pfipravé preparatu tisagenlecleu-
cel (Kymriah® Novartis), a to vySetfovanim, zpracovénim, uskladné-
nim a distribuci vstupniho materidluy, jimZ jsou autologni lymfocyty
pacienta. Vstupni material je po zamrazeni odeslan do vyrobniho
zafizeni firmy Novartis. Hotovy LéCivy pfipravek je pak opét prevzat
OBT a uskladnén v kryoskladu na detaSovaném pracovisti FNM az do
podani. V lofiském roce byli timto p¥ipravkem na UHKT léceni dva
pacienti. Dale je ve spolupraci s VFN pFipravovan program écby ob-
dobnym preparatem (axicabtagen ciloleucel, Yescarta® Gilead).

Cinnost Oddéleni buné&c¢né terapie v roce 2019:

+ Celkem byly provedeny odbéry od 250 darcd, z toho 118 bylo zdra-
vych dércl pro alogenné transplantované pacienty (47 %), 132 pak
autologné odebiranych pacientl (53 %). V porovnani s rokem 2018
se sniZil pocet odebranych alogennich darcl, pocet autolognich déar-
cd zdstal konstantni.

+ Ze 118 zdravych darcl pro alogenni pacienty bylo 89 darcl ode-
brano pro UHKT (75 %) a 29 déarct pro KDHO FN Motol (25 %). Cel-
kem bylo zpracovano 137 odbérl (o 19 % odbérl méné neZ v roce
2018) a z nich pfipraveno 509 produktd (vakd)- rovnéZz o 19 %
méné neZ v pfedchozim roce. Vétsina vyrobenych produktd predsta-
vovala darcovské lymfocyty (DLI, 69 %), periferni krvetvorné buriky
(PBPC) predstavovaly 28 % a kostni dferi (KD) 3 %.

+ Pro autologni pouZiti bylo pfijato ke zpracovani 160 odbérd krve-
tvornych bunék od 132 pacientd, tedy i pfes viceméné konstantni
pocet pacientd bylo zpracovano o 15 % odbérl méné. 54 % ne-
mocnych bylo z VFN, 30 % z FN KV, 12 % z FN Motol a 6 pacientiim
(4 %) z UHKT byly odebrany periferni mononuklearni buriky (PBMC)
jako surovina pro vyrobu CAR-T lymfocytl. Z celkového poctu 376
produktl pfipadlo 93 % na PBPC, 2 % na kostni dferia 5 % na PBMC.

* Pro pfibuzenskou cast banky pupecnikové krve bylo provedeno
prostiednictvim Cord Blood Center 5 odbérd, z nichZ bylo pfipra-
veno celkem 10 vak{, 3 odbéry pupecnikové krve zpracovalo OBT
(6 vaka). Pro transplantaci nebyly v roce 2019 vydany 7Zadné stépy.
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Preparation of CAR-T lymphocytes

The OBT is currently involved in the preparation of the
tisagenlecleucel (Kymriah® Novartis) product, specifically through
investigation, processing, storing and distribution of input material
consisting of the patient’s autologous lymphocytes. After freezing,
input material is sent to the company Novartis manufacturing faci-
lity. The manufactured medicinal product is then taken over by the
OBT and stored in a cryostore of the separate unit of the FNM until it
is administered. In 2019 two patients were treated with this product
at the IHBT. Furthermore, in cooperation with the VFN, a program of
treatment with a similar product (axicabtagene ciloleucel, Yescarta®
Gilead) is in preparation.

Activity of the Cell Therapy Department in 2019:

* Blood collections were made from a total of 250 donors, 118 of
whom were healthy donors for patients after allogeneic transplan-
tation (47 %), 132 for autologous patients (53 %). In comparison
with 2018 there was a decrease of the number of allogeneic donors,
while the number of autologous donors remained constant.

* Out of 118 healthy patients for allogeneic patients, 89 donors
underwent collection for the IHBT (75 %) and 29 donors for the De-
partment of Pediatric Hematology and Oncology (Czech abbr. KDHO)
of the FN Motol (25 %).A total of 137 collections were processed
(19 % less than in 2018) and, from them, 509 products (bags) were
prepared — also 19 % less than in the previous year. Most manu-
factured products represented donor lymphocytes (DLI, 69 %), pe-
ripheral blood progenitor cells (PBPCs) represented 28 % and bone
marrow (BM) 3 %.

* For autologous use, the department received 160 collections of
hematopoietic cells from 132 patients for processing, i.e. despite
amore or less constant number of patients, 15 % collections less
were processed. 54 % patients was from the VFN, 30 % from the FN
KV, 12 % from the FN Motol and peripheral blood mononuclear cells
(PBMCs) were collected from 6 patients (4 %) from the IHBT as raw
material for the manufacture of CAR-T lymphocytes. Out of the total
number 376 products, 93 % corresponded to PBPCs, 2 % to bone
marrow and 5 % to PBMCs.

* For the family related part of the Umbilical Cord Blood Bank,
5 collections were made through the Cord Blood Center, out of them
a total of 10 bags were prepared, 3 collections of cord blood were
processed by the OBT (6 bags). No grafts were released for transplan-
tation in 2019.
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Pracovnici Useku pro odetfovatelskou péc¢i poskytuji zékladni i vyso-
ce specializovanou osetiovatelskou péci jak pacientlm, tak darciim
krevnich sloZek. Dodrzuji pfitom nejmodernéjsi standardy bezpecné
oSetfovatelské péce vychazejici z programu celozivotniho vzdélava-
niv Cesku i celé Evropé.

Na3im cilem je pfispivat k tomu, aby nemocni travili v UHKT jen ne-
zbytné nutnou dobu a citili se zde maximalné prijemné. O pacienty
a darce krevnich sloZek pecuje vice neZ 100 v3eobecnych ses-
ter rGzného stupné vzdélani i specializace, oSetfovatelky, sanitafi
a také napriklad zdravotné-socialni pracovnice, nutri¢ni terapeutky
¢i fyzioterapeuti — vSichni velmi Uzce spolupracuji také s rodinami
pacientt a jejich dalSimi blizkymi.

Management Useku pro o3etfovatelskou péci se zaroven spolupodili
na koncepci lécebnych programd i strategickych cilG v celém UHKT.
OSetfovatelsky personal vyznamné participuje na procesu systema-
tického a kontinualniho zvysovani kvality poskytované péce. Pod-
statné tak pfispél k dalsimu obhajeni mezinarodni reakreditace JCl,
ktera probéhla v kvétnu 2019.

Oddéleni fyzioterapie

Zameéstnanci oddéleni fyzioterapie se podileji na preventivni a indi-
vidualni léCebné rehabilitacni péci u hospitalizovanych i ambulant-
nich pacientl. Specidlni péce je vénovana pacientlim s poruchami
hemokoagulace.

Oddéleni nutricni terapie

Oddéleni zabezpecuje adekvatni nutricni péci o pacienty se zvlast-
nim zaméFenim na dietni opatfeni v pribéhu jednotlivych fazi lécby
u hospitalizovanych i ambulantnich pacientl. BEhem hospitalizace
je sledovan a hodnocen nutri¢ni stav pacientd, je provadéna edu-
kace pacientl a rodinnych pfislusnikd o dietnich omezenich a stra-
vovacim reZimu v obdobi hospitalizace inapfiklad o naslednych
docasnych stravovacich omezenich po propusténi do domaciho pro-
stfedi. Zejména pro ambulantni pacienty po transplantaci krvetvor-
nych bunék je 2x tydné k dispozici nutricni poradna.
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The staff members of the Nursing Care Division provide basic, as
well as a highly specialized nursing care to patients and blood com-
ponents 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 ge-
neral 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 per-
sons.

At the same time, the management of the Nursing Care Division
contributes to the conception of therapeutic programs and stra-
tegic goals of the entire IHBT. The nursing staff members take an
important part in the process of a systematic and continuous inc-
rease of the quality of provided care. Thus, they made a fundamental
contribution to another successful defending of the JCl reaccredita-
tion which took place in May 2019.

Department of Physiotherapy

The staff members of the Department of Physiotherapy take part in
the preventive and individual curative rehabilitation care of both in-
patients and outpatients. Special care is provided to patients with
hemocoagulation disorders.

Department of Nutrition Therapy

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 instan-
ce, about follow-up temporary dietary limitations after the release
to home environment. Especially for outpatients after hematopoie-
tic cell transplantation a nutrition advisory centre is available twice
a week.



Zdravotné-socialni sluzby

Utvar participuje na Fe$eni zdravotné&-socialni problematiky nemoc-
nych v kontextu dlouhodobého onemocnéni. Zdravotné-socialni
péce je cilené planovana dle indikace lékafe a individualnich potfeb
pacienta. V pribéhu hospitalizace zdravotné-socialni pracovnik kon-
taktuje pacienta ajeho blizké a spolecné vytvareji plan navaznych
zdravotné-socialnich a podpdrnych sluzeb v terénu nebo v lGzko-
vych zafizenich. Cilem sluzby je bezpecné propusténi pacienta do
pfirozeného domaciho prostiedi, pfipadné do adekvatniho lGZkové-
ho zafizeni. Uzce také spolupracujeme s LGZkovymi zaFizenimi hospi-
cové péce i s poskytovateli doméaci paliativni péce napfi¢ celou CR.

Vzdélavani nelékarského zdravotnického personalu

Profesni rozvoj o3etfovatelského personalu probiha v ndvaznosti na
potfeby pacientd [é¢enych v ambulantni i L(iZkové ¢asti UHKT. Sestry
jsou do specializacniho vzdélavani zafazovany priibézné s ohledem
na provozni moZnosti pracovist. Podporujeme také Ucast na krat-
kodobych vzdélavacich a odbornych akcich, Gcast je pracovnikim
umozZnovana v zavislosti na organizacnich a financnich moznostech.
Pfi zafazovani jednotlivych pracovnikd je vZdy zohlednéna (cast
na vzdélavacich aktivitach v pfedchozim kalendainim roce. V pra-
béhu roku pofadame vlastni odborné seminare a daldi vzdélavaci
akce, napriklad Certifikovany kurz: OSetfovatelska péce o pacienta
v hematoonkologii.
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Medical Social Services

We contribute to addressing patients’ medical social problems in the
context of long-term diseases. We plan medical social care according
to physicians’ indication and patients’ individual needs. In the cour-
se 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 inpatient establishment.
We also closely cooperate with inpatient establishments of hospice
care type, and with providers of home palliative care throughout the
Czech Republic.

Education of Paramedical Staff Members

Professional advancement of nursing staff members takes place in
connection with the needs of patients treated in both the outpa-
tient and inpatient part of IHBT. Nurses are regularly incorporated
into specialization education in view of the operational possibilities
of the centres. We also support the staff members’ participation in
short-term educational and professional events; we facilitate their
involvement depending on organizational and financial possibili-
ties. When integrating individual staff members we always take into
account their participation in educational activities in the previous
calendar year. In the course of a year we organize our own profes-
sional seminars and other educational events such as the "Certified
Course: Nursing Care of Patients in Hematooncology”.
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2019........ VEDA A VYZKUM

ROK V CiSLECH

2796 vysetieni molekuldrniho monitorovani transkriptu BCR-ABL1 (2666 vy3Setfeni hladiny transkriptu BCR-ABL1 a 130 vy3etfeni pro ana-
lyzu mutaci v kindzové doméné BCR-ABL1) a 247 diagnostickych vysetieni pfitomnosti a typu transkriptu BCR-ABL1. 1352 vzorkd na vyset-
feni HLA (z toho 383 vzorkl pacientl pred transplantaci krvetvornych bunék, 430 vzork( pfibuznych darcd, 180 vzorkd nepfibuznych darcl
ze zahranicnich registr(, 66 vzork( nepfibuznych darcd z ceskych registr(, 293 vzorkd pacientl pro dalsiindikace a 30 vzork( externi kont-
roly kvality). 4203 primarnich vzork( pro sledovéni bunécného chimerizmu (z toho 239 vzorkd pfijemc( a darct pro vysetieni informativity
a 3964 vzorkd pro potransplantacni monitorovani). 79 pacientl bylo testovano na pfitomnost mutace v genu NPM1 a 79 pacientl na mu-
tace v genu CEBPA. U 1328 vzork( bylo stanoveno mnoZzstvi transkriptl genu WT1 a u 352 vzorkd mnoZstvi transkriptd mutovaného genu
NPM1. Pfitomnost mutace v genu HBB byla zjistovédna u 112 vzorkd a v genech HBA1 a HBA2 u 95 vzorkd. Detekce mutaci v 54 genech
souvisejicich s myeloidnimi malignitami pomoci NGS byla provedena u 100 vzork(. 210 kultivacnich vysetieni rstu erytroidnich progeni-
tord (BFU-E) a progenitor( pro neutrofilni granulocyty a makrofagy (CFU-GM).

THE YEAR IN NUMBERS

2,796 examinations of molecular monitoring of BCR-ABL1 transcript (2,666 examinations of the level of BCR-ABL1 transcript and 130
examinations for the analysis of mutations in BCR-ABL1 kinase domain) and 247 diagnostic examinations of the presence and type of
BCRABLL1 transcript. 1,352 samples for HLA examinations (of which 383 samples of patients before the transplantation of hematopoietic
stem cells, 430 samples of related donors, 180 samples of unrelated donors from foreign registries, 66 samples of unrelated donors from
Czech registries, 293 samples of patients for other indications and 30 samples of external quality control). 4,203 primary samples for
monitoring cell chimerism (of which 239 samples of recipients and donors for the examination of informativity and 3,964 samples for
posttransplantation monitoring). 79 patients were tested for the presence of mutation in the NPM1 gene and 79 patients for mutations in
the CEBPA gene. The quantity of transcripts of the WT1 gene was identified in 1,328 samples, and the quantity of transcripts of the mutated
NPM1 gene in 352 samples. The examination of the presence of mutation in the HBB gene was carried outin 112 samples and in HBA1 and
HBA2 genes in 95 samples. The detection of mutations in 54 genes related to myeloid malignancies with the help of NGS was carried out
in 100 samples. 210 cultivation examinations of the growth of erythroid progenitors (BFU-E) and progenitors for neutrophil granulocytes
and macrophages (CFU-GM).
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Véda, vyzkum a vyvoj jsou v UHKT Gzce propojeny s vysoce speci-
alizovanou zdravotnickou péci v oblasti hematologie, onkohema-
tologie a hemostazy a trombozy. Vyzkumny Usek vyuZivda moderni
pFistupy a metody genomiky, proteomiky, molekularni genetiky,
interaktomie, biochemie, imunohematologie a imunoterapie. Spo-
le¢nym zakladem vyzkumnych projektd je analyza molekularnich
mechanism0 vzniku a vyvoje hematologickych onemocnéni a la-
boratorni monitorace plsobeni pouZivanych lécebnych postupd.
V roce 2019 se Usek pro v&du, vyzkum a vyvoj skladal ze sedmi od-
déleni.

Oddéleni molekularni genetiky

Oddéleni molekularni genetiky poskytuje akreditovana molekularné
genetickd vySetfeni onkogenu BCR-ABL1 a s tim souvisejici pravi-
delné molekularni monitorovani méfitelné rezidualni nemoci (MRN)
u pacientl s onemocnénim chronické myeloidni leukémie (CML)
a Ph+ akutni lymfoblastické leukémie (ALL), a rovnéz detekce muta-
ci v kindzové doméné BCR-ABL1, které zpUsobuji rezistenci k lé¢bé
inhibitory tyrozinovych kinadz. Dalsimi poskytovanymi vySetfenimi
je analyza panelu fuznich gen(, které se vyskytuji u pacient( s ALL,
a farmakogenotypovani jednobodového polymorfismu souvisejici-
ho s odpovédi na lé¢bu imatinibem u CML.

Svou vyzkumnou ¢innost sméruje ke zlepSovani molekuldrni dia-
gnostiky CML a ALL pro klinickou praxi s vyuZitim novych technolo-
gii (napf. sekvenovani nové generace, digitalni PCR). Cilem je Zzjistit
a s klinickou relevanci vc¢as odhalit rozvijejici se rezistenci na lé¢bu
(vyzkum in vitro a in vivo). V rdmci svych projektl studuje také dalsi
molekuldrni mechanismy onemocnéni (napf. rozvoj mutaci v nadoro-
vé specifickych genech, epigeneticka regulace ve zdravé a leukemic-
ké krvetvorbé, role transportérl €kl ve vzniku rezistence na Léky).

V roce 2019 oddéleni molekularni genetiky:

* organizovalo 11. ro¢nik mezilaboratorniho porovnavani zkousek
pro oblast ,Kvantitativni stanoveni hladiny transkriptu fizniho genu
BCR-ABL1 pro oblast major”, kterého se Uspésné zicastnilo 5 labo-
ratofi z Ceské a Slovenské republiky;

* organizovalo 15. ro¢nik mezilaboratorniho porovnani pro oblast
.Diagnostickeé stanoveni fuzniho genu BCR-ABL1", kterého se Uspés-
né zdcastnilo 9 laboratofi z Ceské republiky;
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Science, research and development are closely interconnected at
the IHBT with a highly specialized health care in the sphere of he-
matology, oncohematology, and hemostasis and thrombosis. The
Research Division uses modern approaches and methods of geno-
mics, proteomics, molecular genetics, interactomy, biochemistry, im-
munohematology and immunotherapy. A joint basis of research pro-
jects is the analysis of molecular mechanisms of the formation and
development of hematological diseases, and laboratory monitoring
of the effect of the used procedures. In 2019 the Science, Research
and Development Division consisted of seven departments.

Department of Molecular Genetics

The Department of Molecular Genetics provides accredited mole-
cular genetic examinations of BCR-ABL1 oncogene and the related
regular molecular monitoring of measurable residual disease (MRD)
in patients in patients suffering from chronic myeloid leukemia
(CML) and Ph+ acute lymphoblastic leukemia (ALL), as well as the
detection of mutations in the BCR-ABL1 kinase domain, which cause
resistance to the treatment with tyrosine kinases inhibitors. Other
provided examinations include the analysis of the panel of fusion
genes occurring in patients with ALL, and pharmacogenotyping of
single-nucleotide polymorphism related to the response to the ima-
tinib treatment.

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

In 2019 the Department of Molecular genetics:

* Organized the 11th edition of the Interlaboratory Comparison of
Tests for the area of "Quantitative Determination of the Level of the
BCR-ABL1 Fusion Gene Transcript for the major region”, in which
5 laboratories of the Czech and Slovak Republic participated su-
ccessfully;

* Organized the 15th edition of the Interlaboratory Comparison for
the area of "Diagnostic Determination of the BCR-ABL1 Fusion Ge-
ne, in which 9 laboratories from the Czech Republic participated
successfully;



spoluorganizovalo 10. rocnik védeckého symposia Genes,
Genetics and Genomics (G3 Sympozium 2019 - Transfuze
a Hematologie Dnes, 2019; 2(25): 197-199; ISSN 1213-5763);

- organizovalo na ptidé UHKT vzdélavaci workshop ,Uplatnéni no-
vych technologii pro precizni medicinu CML a ALL"* (15. 11. 2019).

Nejvyznamneéjsi dosaZzené vysledky:

+ Oddéleni molekularni genetiky bylo hlavnim investigdtorem pro-
jektu EUREKA pro Ceskou republiku v rdmci evropského konsorcia
European Treatment and Outcome Study for CML (EUTOS). Projekt
byl zaméFen na zjisténi dostupnosti mérfeni hluboké molekularni
odpovédi u pacientll s CML a na srovnatelnost méfeni mezi refe-
rencnimi laboratofemi a lokdlnimi laboratofemi poskytujicimi vy-
Setfeni transkriptu onkogenu BCR-ABL1. V CR na tomto projektu
pracovala hematologicka centra a jejich laboratore Fakultni nemoc-
nice v Brné, Olomouci, Hradci Krdlové a Plzni. Vysledky tfileté pra-
ce byly zpracovany do rukopisu ,Results of the European survey on
the assessment of deep molecular response in chronic phase CML
patients during tyrosine kinase inhibitor therapy (EUREKA registry)*
a v roce 2019 publikovany v casopise J Cancer Res Clin Oncol. 2019
June; 145(6):1645-1650

-V ramci projektu TACR s reg. ¢ TG03010035 odd. molekularni ge-
netiky fesilo spolecné s Klinickym Usekem podprojekt ¢ CTTO09
snazvem ,Validace skriningu potencialnich farmakogenetickych
markerG rezistence vici [éCbé imatinibem u pacientd s CML". Nej-
vyznamnéjsim vystupem tohoto projektu, na kterém spolupracovala
dalsi Ceskd a evropska hematologicka centra, je ,,Anotovany klinicky
protokol farmakogenotypizace pacientd s diagnézou chronickd my-
eloidni leukémie" a uvedeni skriningu markeru rs460089 (jednobo-
dovy polymorfismus — SNP) do lékafské praxe v UHKT a FN Ostrava.
SNP rs460089 je kandidatnim parametrem pro pfipravované skore
pro predpovéd' zachovani molekuldrni odpovédi po vysazeni lécby
imatinibem (tzv. TFR-score; Treatment-Free Remission score) na za-
kladé prace ,Genotypes of the gene encoding the membrane trans-
porter SLC22A4 are associated with molecular relapse-free survival
after discontinuation of imatinib therapy in patients with chronic
myeloid leukemia®, kterd byla prezentovdna formou pfednasky na
21. ro¢niku mezindrodniho kongresu John Goldman Conference on
Chronic Myeloid Leukemia: Biology and Therapy a formou poste-
ru na kongresu americké hematologické spolecnosti — ASH (Blood.
2019, vol. 134, no. S1, abstr. no. 1647).
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* Co-organized the 10th edition of the Scientific Symposium “Genes,
Genetics and Genomics” (G3 Symposium 2019 — Transfusion and
Hematology Today, 2019; 2(25): 197-199; ISSN 1213-5763);

* Organized on the IHBT premises an educational workshop “"Appli-
cation of New Technologies for Precision medicine of CML and ALL"

(15 November 2019).

The most important achievements:

* The Department of Molecular Genetics was the main investigator
of the EUREKA Project for the Czech Republic in the framework of
the European consortium European Treatment and Outcome Study
for CML (EUTOS). The project was aimed at determining the accessi-
bility of measuring deep molecular response in patients with CML
and the comparability of measuring between reference laboratories
and local laboratories providing the examination of the BCR-ABL1
oncogene transcript. Hematological centres and their laboratories of
the university hospitals in Brno, Olomouc, Hradec Kralové and Plzen
worked on this project in the CR. The results of the three-year-long
work were arranged in the manuscript titled "Results of the Europe-
an survey on the assessment of deep molecular response in chronic
phase CML patients during tyrosine kinase inhibitor therapy (EURE-
KA registry)” and published in 2019 in the Journal: J Cancer Res Clin
Oncol. 2019 June; 145(6):1645-1650.

¢ In the framework of the project of the Technology Agency of the
Czech Republic (TSCR), reg. no. TG03010035, the Department of Mo-
lecular Genetics, together with the Clinical Division, was involved in
the solution of the sub-project no. CTTO09 titled "Validation of the
screening of potential pharmacogenetics markers of resistance to
imatinib treatment of patients with CML". The most important output
of this project, in which other Czech and European hematological
centres cooperated, is the "Annotated clinical protocol of pharma-
cogenotyping of patients diagnosed with chronic myeloid leuke-
mia” and the introduction of the screening of the rs460089 marker
(single-nucleotide polymorphism — SNP) into medical practice at
the IHBT and the University Hospital (FN) Ostrava. SNP rs460089 is
the candidate parameter for the prepared score for predicting the
conservation of molecular response after the discontinuation of
the imatinib treatment (the so-called TFR-score, i.e. Treatment-Free
Remission score) on the basis of the paper titled Genotypes of the
gene encoding the membrane transporter SLC22A4 are associated
with molecular relapse-free survival after discontinuation of imati-
nib therapy in patients with chronic myeloid leukemia”, which was
presented as a lecture at the 21st edition of the John Goldman Con-
ference on Chronic Myeloid Leukemia: Biology and Therapy, and in
the form of a poster at a congress of the American Society of Hema-
tology — ASH (Blood. 2019, vol. 134, no. S1, abstr. no. 1647).



* Vyznamnym vystupem oddéleni molekuldrni genetiky ve spolu-
praci s evropskym konsorciem EUTOS byla prace, jejiz sdéleni shr-
nuje nazev ,DNA BCR-ABL1 analyza poskytuje stratifikacni model
,semaforu’ s moznym uplatnénim pro pfedpovéd preZiti bez éCby
u pacientl s chronickou myeloidni leukémii®, kterd byla prezentova-
na formou predndsky a posteru na narodnim kongresu v Olomouci
(XXXII. Olomoucké hematologické dny: XXIII. konference oSetfova-
telstvia zdravotnich laborantd: 12th Symposium on Advances in Mo-
lecular Hematology: sbornik abstrakt. Olomouc: Univerzita Palacké-
ho v Olomouci, 2019, s. 39-40.) @ mezindrodnim kongresu evropské
hematologické asociace v Amsterdamu (HemaSphere. 2019, vol. 3,
no.S1,s. 159.1SSN 2572-9241).

+ DosaZzené vysledky v pribéhu Feseni projektu ,Epigenetické, ge-
netické a molekularni faktory potfebné pro mutagenezi onkogenu
BCR-ABL1 v pribéhu lécby Ph pozitivnich bunék inhibitorem ty-
rosinkinaz" (GACR, reg. ¢ 18-18407S) byly prezentovany formou
pfednasky na 21. ro¢niku mezindrodniho kongresu John Goldman
Conference on Chronic Myeloid Leukemia: Biology and Therapy a na
XXXIII. Olomouckych hematologickych dnech: sbornik abstrakt. Olo-
mouc: Univerzita Palackého v Olomouci, 2019, s. 12. Prezentovana
prace shrnujici dosazené vysledky nese nazev ,Mutation acquisition
conferring resistance of CML cells to TKI via distinct leukemic path-
ways is a random process allowed by impaired mechanism of DNA
reparation”.

Oddéleni HLA

Oddéleni HLA se zaméFuje na vysetfeni pacientd spojenych s vy-
hledavanim vhodnych darcl pro transplantace hematopoetickych
kmenovych bunék a sledovanim potransplantacniho stavu pomoci
vySetfeni bunécného chimerizmu. V roce 2019 jsme pfi dozorové
navstévé opét splnili poZzadavky dle Standards for Histocompatibi-
lity Testing of European Federation for Immunogenetics a laboratof
ziskala EFI akreditaci pro oblasti Hematopoietic Stem Cell Transplan-
tation, Hemopoietic Chimerism and Engraftment (HCE) Monitoring
a Disease Association Studies. Nové byla rozsifena spoluprace s la-
boratofi HLA oddéleni imunohematologie. V ramci této spoluprace
jsme ziskali akreditaci EFl nové iv kategorii cross-match, ktera je
podle aktualnich EFI standardd nezbytnd pro testovani vhodnosti
haploidentickych pfibuznych darcd.

Oddéleni HLA v ramci Narodni referencni laboratofe pokracovalo ve
svych referencnich aktivitach. Stejné jako v pfedchozich letech jsme
zorganizovali kontroly kvality ,Vazba HLA s chorobami® a , Kvantita-
tivni vySetfeni bunécného chimerizmu™.
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* An important output of the Department of Molecular Genetics, in
cooperation with the European EUTOS consortium, was the work,
the content of which is summed up in the title "DNA BCR-ABL1 ana-
lysis provides a stratification model of a ‘semaphore” with possible
use for the prediction of survival without treatment in patients with
chronic myeloid leukemia”, which was presented in the form of
a lecture and a poster at an international congress held in Olomouc
(33rd Olomouc Hematology Days: 23rd Conference on Nursing and
Medical Laboratory Technicians: 12th Symposium on Advances in
Molecular Hematology: collection of abstracts. Olomouc: Palacky
University in Olomouc, 2019, p. 39-40.), and the International Con-
gress of the European Hematology Association held in Amsterdam
(HemaSphere. 2019, vol. 3, no. S1, s. 159, ISSN 2572-9241).

* The results reached in the course of the project “"Epigenetic, gene-
tic and molecular factors necessary for the mutagenesis of the BCR-
-ABL1 oncogene during the treatment of Ph positive cells with tyro-
sine kinases inhibitor” (GACR, reg.no. 18-184075S) were presented in
the form of a lecture at the 21st edition of the John Goldman Con-
ference on Chronic Myeloid Leukemia: Biology and Therapy, and at
the 33rd Olomouc Hematology Days: collection of abstracts. Palacky
University in Olomouc, 2019, p. 12. The presented paper summa-
rizing the results reached is titled "Mutation acquisition conferring
resistance of CML cells to TKI via distinct leukemic pathways is a ran-
dom process allowed by impaired mechanism of DNA reparation”.

Department of HLA

The Department of HLA focuses on the examination of patients re-
lated to the search of suitable donors for hematopoietic stem cell
transplantations and post-transplantation monitoring with the help
of cell chimerism examination. In 2019 we received a supervisory
visit confirmed that we again met the requirements of the Standards
for Histocompatibility Testing of the European Federation for Im-
munogenetics, and our laboratory acquired the EFI accreditation for
the areas of Hematopoietic Stem Cell Transplantation, Hemopoietic
Chimerism and Engraftment (HCE) Monitoring a Disease Association
Studies. Cooperation with the Laboratory of HLA of the Department
of Immunohematology was newly expanded. In the framework of
this accreditation we acquired the EFl accreditation newly also in
the cross-match category which, according to the current EFI stan-
dards, is essential for testing the suitability of haploidentical related
donors.

The Department of HLA continued its reference activities in the fra-
mework of the National Reference Laboratory. Just like in the previ-
ous years, we organized quality controls: "Association between HLA
and Diseases” and "Quantitative Examination of HLA Chimerism”.



Obé tyto kontroly kvality prob&hly na mezinarodni Urovni a jsou za-
fazeny v seznamu poskytovatelld External Proficiency Testing (EPT)

u European Federation for Immunogenetics a u Ceského institu-
tu pro akreditaci. ,Vazby HLA s chorobami® se v 1. kole zUcastnilo
celkem 36 laboratofi ze esti evropskych zemi (z Ceska, Slovenska,
Rakouska, Polska, Italie a Bosny a Hercegoviny). ., Kvantitativniho vy-
Setfeni bunécného chimerizmu® se Gcastnilo 14 laboratofi z osmi
rdznych statd: z Ceska, Slovenska, Polska, Madarska, Ruska, Turecka,
Recka a Rakouska).

Ve spolupraci se Sekci imunogenetiky Ceské spole¢nosti alergolo-
gie a klinické imunologie jsme usporfadali dalsi pravidelny edukacni
workshop ,vazba HLA s chorobami®, ktery byl v tomto roce zamé&fen
predevsim na problematiku HLA ve vztahu k Bechcetové chorobé.

Dale byla rozvijena spoluprace s Védecko-produkénim centrem
transfuziologie Ministerstva zdravotnictvi republiky Kazachstan.
Nase pracovnice vedla zaSkoleni v HLA laboratofi tohoto centra
s cilem predani zkuSenosti s postupy pro vyhledani vhodnych darcd
krvetvornych bunék.

Nejvyznamnéjsi dosaZené vysledky:

* Vramci projektu ,Pfesna identifikace raritnich a unikatnich HLA
alel" jsme do konce roku 2019 identifikovali 15 novych alel. Nasled-
né jsme se zaméfili na urceni plvodu téchto novych alel a jejich spe-
cifikaci. Nové alely byly identifikovany v lokusech: HLA-A (2), HLA-B
(2), HLA-C (3), HLA-DRB1 (1), HLA-DPB1 (2), HLA-DQB1 (3) a v HLA-
-DQA1 (2). U v3ech téchto alel se jednéd o zdménu jedné baze oproti
znamé alele v oblasti exon(.

+ U ¢tyF z nalezenych novych alel jsme prokazali jejich germinalni pd-
vod, v jednom pfipadé se jedna o de-novo germindlni mutaci. Tento
typ mutace v oblasti HLA nebyl dosud v odborné literatufe popsan.

+ Dvé z nalezenych novych alel byly detekovény u pacientd s hema-
tologickymi malignitami jako somatické mutace vzniklé v pribéhu
onemocnéni. V jednom z téchto pfipadd se jedné o funkéni zménu
v oblasti HLA-B, kterd je zodpovédna za pferuseni disulfidické vazby
s naslednym ovlivnénim exprese a funkce vysledného proteinu. To
je jednim z moZnych mechanism@ Uniku leukemickych bunék imu-
nologickému dozoru organismu. Pfipad byl popsan v publikaci ,The
Formation of a Somatic Mutation in the HLA-B Gene Throughout the
Development of the Disease from Severe Aplastic Anaemia to Acute
Myeloid Leukaemia™.
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Both of these quality controls took place at the international le-
vel and are included in the list of providers of External Proficiency
Testing (EPT) at the European Federation for Immunogenetics and
the Czech Accreditation Institute. A total of 36 laboratories from six
European countries (Czechia, Slovakia, Austria, Poland, Italy and Bos-
nia and Herzegovina) took part in the first round of the “Associati-
on between HLA and Diseases” control. 14 laboratories from eight
countries (Czechia, Slovakia, Poland, Hungary, Russia, Turkey, Greece
and Austria) participated in the “Quantitative Examination of HLA
Chimerism” control.

In cooperation with the Division of Immunogenetics of the Czech
Society of Allergology and Clinical Immunology we organized an-
other regular education workshop “Connection between HKA and
Diseases” which in 2019 was focused mainly on problems of HLA in
relation to the Behcet's disease.

Furthermore, cooperation was developed with the Scientific Produc-
tion Centre of Transfusiology of the Ministry of Health of the Re-
public of Kazakhstan. Our staff member headed the initial training
in the laboratory of HLA of this centre with the aim of transmitting
experience with methods of seeking suitable donors of hematopo-
ietic stem cells.

The most important achievements:

* In the framework of the project titled “Exact identification of rare
and unique HLA alleles” we identified 15 new alleles until the end of
2019. Then we focused on the determination of the origin of these
new alleles and their specification. The new alleles were identified
in the following locuses: HLA-A (2), HLA-B (2), HLA-C (3), HLA-DRB1
(1), HLA-DPB1 (2), HLA-DQB1 (3) and HLA-DQA1 (2). In all these
alleles there is a substitution of one base against a known allele in
the area of exons.

* In four identified new alleles we proved their germinal origin; in
one case it is a de-novo germinal mutation. This type of mutation in
the HLA area has not been described yet in professional literature.

* Two of the identified new alleles were detected in patients with he-
matological malignancies as somatic mutations arisen in the course
of the disease. In one of these cases it is a functional change in the
area of HLA-B, which is accountable for the interruption of the disul-
phide bond with a subsequent impact on the expression of the func-
tion of the resulting protein. It is one of the possible mechanisms of
the escape of leukemic cells from the immunological supervision of
the organism. The case was described in the publication titled "The
Formation of a Somatic Mutation in the HLA-B Gene Throughout the
Development of the Disease from Severe Aplastic Anaemia to Acute
Myeloid Leukaemia”.



* Druhd z nalezenych somatickych mutaci byla detekovana v lokusu
HLA-C u pacienta s akutni myeloidni leukémii, vysledky byly prezen-
tovany v pfispévku ,Detection of Somatic Mutation in HLA-C Locus
in Patient with AML™.

« V rdmci spolupréce s Transplantacni jednotkou UHKT navrhujeme
i pribézné zpfesiovani parametrl vybéru vhodnych haploidentic-
kych p¥ibuznych darct HSCT. Cast téchto vysledkd byla shrnuta v pu-
blikaci ,,Hematopoietic Stem Cell Transplantation from Haploidenti-
cal Donors in Aplasia After Cladribine/Cytarabine Chemotherapy For
Refractory Acute Myeloid Leukemia Or Myelodysplastic Syndrome™.

* V rdmci rozsifeni projektu IFP 3767-16 jsme zacali testovat nové
moZnosti potransplantacniho monitorovani bunécného chimeri-
zmu, ato nejen detekci specifickych non-HLA, ale zejména HLA
marker( u pacientl po haploidentickych HSCT (haplo-HSCT). Hap-
loidenticky darce sdili jeden HLA haplotyp s pacientem (shoda mini-
malné 5/10). V pfipadé relapsu choroby mlze dojit v disledku ge-
netické prestavby ke ztraté neshodného specifického HLA haplotypu
pacienta. Tento relaps je oznacovan jako HLA-loss relaps a je nutné
ho odlisit od klasického relapsu z dlvodu urceni nésledné strategie
lécby. V pripadé HLA-loss relapsu je podani infuze darcovskych T-
-lymfocytd neefektivni, naopak v disledku ztraty heterozygozity je
leukemickym bunkam poskytovana selektivni vyhoda, diky které
uniknou imunologickému tlaku aloreaktivnich darcovskych T-bunék.
Ty pak napadaji zdravé tkané pacienta a vedou ke Graft versus Host
Disease (GvHD).

* Pro detekci HLA-specifickych markerd pomoci metody kvantitativni
real-time PCR byl vyuZit komercni kit, ktery testuje HLA lokusy A,
C a DPB1. Celkové bylo vysetfeno 26 pacientd, ktefi zrelabovali po
haplo-HSCT. U 10 pacientd bohuzZel nebyl nalezen vhodny HLA mar-
ker pro odliSeni relapsu, HLA-loss relaps byl detekovan u 1 pacients,
u ostatnich byl detekovan relaps klasicky. Z pfedchozich publikaci
vyplyva, Ze HLA-loss relaps se po haplo-HSCT objevuje pozdéji nez
relaps klasicky (1 rok vs 0,5 roku). V nasem sledovaném souboru je
medidn vzniku relapsu 290 vs. 97 dni.

* Vroce 2019 byla pfijata kapitola ,Suitable Molecular Genetic Me-
thods for the Monitoring of Cell Chimerism" do pfipravované knihy
.Rare Diseases". Kniha bude vydana v roce 2020.
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* The second of the identified somatic mutations was detected in the
HLA-C locus in a patient with acute myeloid leukemia; the results
were presented in the contribution titled "Detection of Somatic Mu-
tation in HLA-C Locus in Patient with AML".

* In the framework of the cooperation with the IHBT Transplant Unit
we propose a continuous specification of parameters of the selec-
tion of suitable haploidentical relatives of HSCT donors. A part of
these results was summed up in the publication titled "Hematopoie-
tic Stem Cell Transplantation from Haploidentical Donors in Aplasia
After Cladribine/Cytarabine Chemotherapy For Refractory Acute My-
eloid Leukemia Or Myelodysplastic Syndrome”.

* In the framework of the extension of the IFP 3767-16 project we
started to test new possibilities of post-transplantation monito-
ring of cell chimerism, not only the detection of specific non-HLA
markers, but mainly of HLA markers in patients after haploidenti-
cal HSCT (haplo-HSCT). A haploidentical donor shares one HLA ha-
plotype with a patient (minimum concordance 5/10). In case of the
disease relapse, as a consequence of genetic redesign, a loss can
occur of the patient’s incompatible specific HLA haplotype. This re-
lapse is labelled as HLA-loss relapse and it is necessary to distinguish
it from classical relapse owing to the determination of the treatment
follow-up strategy. In case of HLA-loss relapse, the administration of
donor T-lymphocytes is inefficient; on the contrary, in consequence
of the loss of heterozygosity, a selective advantage is given to leuke-
mic cells, thanks to which they escape the immunological pressure
of alloreactive donor T-cells. These then attack the patient’s healthy
tissues and lead to Graft versus Host Disease (GvHD).

¢ For the detection of HLA-specific markers with the help of the
method of quantitative real-time PCR, a commercial kit, which tests
HLA locuses A, C and DPB1, was used. A total of 26 patients were
examined who relapsed after haplo-HSCT. Unfortunately, a suitable
HLA marker was not found in 10 patients for distinguishing the re-
lapse; HLA-loss relapse was detected in 1 patient; classical relapse
was detected in the other patients. Previous publications show that
HLA-loss relapse occurs after haplo-HSTC later than classical relapse
(1 yearvs 0.5 year). The median value of the relapse developmentin
our monitored set is 290 vs. 97 days.

*In 2019 the chapter titled "Suitable Molecular Genetic Methods for
the Monitoring of Cell Chimerism” was accepted for the forthcoming
book titled "Rare Diseases”. The book will be published in 2020.



Oddéleni cytogenetiky

Oddéleni cytogenetiky je soucasti Centra nadorové cytogenomiky
ULBLD VFN a 1. LF UK, je umisténo v aredlu VSeobecné fakultni ne-
mocnice, v pavilonu A7 v suterénu a v 1. patfe.

Cytogenetické oddéleni zajistuje vysetfeni chromozomd z bunék
kostni dfené&, pfipadné periferni krve u nemocnych s krevnimi choro-
bami — preleukémiemi, myelodysplastickymi syndromy, leukémiemi
i lymfomy. Tato vySetfeni slouZi k potvrzeni diagndzy, urceni prognoé-
zy i ke sledovani pribéhu terapie a monitorovani Gspésnosti lécby.

Chromozomové zmény u vyse zminénych onemocnéni jsou iden-
tifikovany metodami klasické cytogenetické analyzy, rutinné jsou
rovnéz pouzivany metody molekuldrné cytogenetické fluorescenc-
ni in situ hybridizace FISH. Na pracovisti jsou vyuZivany vsechny
jeji dostupné modifikace. FISH s centromerickymi sondami slouzi
k identifikaci pocetnich zmén chromozomd, FISH s lokus specific-
kymi sondami potvrzuje nalezy deleci, amplifikaci, inverzi a inzerci
jednotlivych chromozomovych Gsek( i genl, mnohobarevnd FISH
(mFISH) a mnohobarevné pruhovéani (mBAND) identifikuji viechny
chromozomové zmény v jednom hybridizacnim pokusu a umoZnuji
ur€eni pfesného rozsahu deleci/amplifikaci.

K'vyhledavani mitos je vyuZivan systém pro automatické vyhleda-
vani a ukladani mitos Metafer. Analyza chromozom@ a urcovani ka-
ryotypl se provadi pomoci mikroskopu a pocitacové analyzy obrazu.
VSechny patologické nalezy odhalené na zakladé klasické cytogene-
tické analyzy jsou ovéfovany metodou FISH za vyuZiti fluorescenc-
niho mikroskopu. Pomoci metody FISH mGzZeme odhalit i sloZité pre-
stavby, které jsou pod rozliSovaci schopnosti klasické cytogenetiky.

Vyzkumna cinnost je vyznamnou soucasti nasi prace. PFi ni jsou kro-
mé FISH technik ve spolupraci s VFN vyuZivany i metody array CGH
v kombinaci se SNP sondami. Kromé Feseni vlastnich projektd spolu-
pracujeme na vyzkumné ¢innosti ostatnich oddéleni UHKT. Detailng
se zaméFujeme na analyzu komplexnich pFestaveb a studium zlomo-
vych mist na chromozomech s naslednou identifikaci genl podileji-

cich se na vzniku a vyvoji hematoonkologickych onemocnéni.
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Department of Cytogenetics

The Department of Cytogenetics is a joint site with the Centre of On-
cocytogenetics, the Institute of Medical Biochemistry and Laborato-
ry Diagnostics, the General University Hospital and the First Faculty
of Medicine of Charles University. The site is located on the premises
of the General University Hospital, pavilion A7, in the basement and
on the first floor.

The department provides examinations of chromosomes from bone
marrow and peripheral blood cells of patients with hematological
disorders — preleukemias, myelodysplastic syndromes, leukemi-
as or lymphomas. These examinations are essential for confirming
the diagnosis, determining the prognosis, as well as monitoring the
treatment success rate.

Chromosomal changes are identified using the classical cytogenetic
technique; however, molecular cytogenetic methods based on DNA
hybridization — fluorescence in situ hybridization (FISH) - are also
used. FISH with centromeric probes serve for identifying numerical
changes of chromosomes; FISH with locus specific probes confirm
the deletions, amplifications, in versions or insertions of indivi-
dual chromosome sections or genes. Multicolor FISH and multicolor
banding technique can detect all chromosomal changes in one hyb-
ridization assay and allow an accurate determination of the extent of
deletions/ amplifications.

An automated metaphase finder Metafer for scanning the cytogene-
tic slides and software for automated imaging analyses was purcha-
sed last year for our department. Chromosomes are analyzed and
karyotypes are determined using a microscope and digital image
analysis. All pathological findings, detected on the basis of the clas-
sical cytogenetic analysis, are confirmed using FISH techniques and
a fluorescent microscope. Using FISH cryptic chromosomal rearran-
gements, which are under the detection limit of classical cytogene-
tics, can be uncovered.

An important part of our work is research activity, in which apart
from FISH techniques also chip technologies are used in coopera-
tion with the General University Hospital. Besides our own projects
we take part in the research activity of other departments of the
IHBT. Our in-depth focus is the analysis of complex rearrangements
of the karyotype and the identification of breakpoints with the sub-
sequent identification of genes involved in the origin and evolution
of hemato-oncological diseases.



Nejvyznamneéjsi dosaZzené vysledky:

* V roce 2019 jsme pokracovali ve studiu chromozomovych aberaci
u pacientl s myelodysplastickymi syndromy (MDS), akutni myeloid-
ni leukémif (AML) a dalSimi hematologickymi malignitami, které jsme
blize specifikovali kombinaci vSech dostupnych cytogenetickych
a cytogenomickych metod. Vysledky svého vyzkumu jsme shrnu-
li v publikaci ,Vyznam cytogenetické a molekuldrné cytogenetické
analyzy v diagnostice hematologickych malignit" v Casopise lékaF(
Ceskych (Zemanova a kol. 2019).

* Zaméfili jsme se rovnéz na vzacné a kryptické prestavby chromozo-
mU u hematologickych malignich onemocnéni. Ve spolupraci s od-
délenim molekularni genetiky (Ing. Markova) jsme identifikovali jed-
notlivé geny a jejich fuzni partnery podilejici se na vzniku a rozvoji
onemocnéni: krypticka translokace t(8;16)(p11;p13) s fiznim genem
KAT6A/CREBBP u nemocného s AML (abstrakt v elektronické formé
na konferenci EHA 2019), vzacna variantni translokace (3;9;21)
(q26;p23;q11) s fuzi gend MECOM/NRIP1 u nemocné s AML, veli-
ce sporadicky detekovand fuze gend KMT2A/GAS7 u AML a atypic-
ka prestavba genu RARA u nemocného s promyelocytarni leukémii.
Vlysledky téchto analyz, které jsou v soucasné dobé pfFipravovany
k publikaci, slouZi nejen pro sledovani minimalni rezidualni choroby,
ale i k definovani klinické entity a epidemiologie pacientd s témito
raritnimi prestavbami.

* V roce 2019 jsme pokracovali v dfive zapocatém studiu dicentric-
kych chromozom( (Sarova et al. 2018). Soubor jsme rozsifili o dalsi
pacienty, dicentrické chromozomy v jejich karyotypu jsme identifi-
kovali metodami mFISH a mBAND, vyhodnocovali jsme délku pre-
Zivani v zavislosti na typu aberace. Nase vysledky potvrzuji, Ze di-
centrické chromozomy jsou nepfiznivym prognostickym ukazatelem,
vedoucim casto ke klonalnimu vyvoji patologickych bunék.

* N33 vyzkum je zaméFen také na studium prestaveb genu ASXL1
u nemocnych s deleci 20q. Ve spolupraci s VFN jsme molekuldrnimi
technikami potvrdili znacnou heterogenitu zlomovych mist v genu
ASXL1, spojenou se ztratou 3’ konce tohoto genu. Prokazali jsme
tak, Ze nejen mutace, ale i delece genu ASXL1 jsou spojené s nepfi-
znivou progndzou a zhorsenym prdbéhem onemocnéni. Prace byla
publikovana v ¢asopise Neoplasma (Brezinova et al. 2019). Uvedeny
soubor nemocnych nadale rozsifujeme.
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The most important achievements:

* In 2019, we continued to study chromosome aberrations in pa-
tients with myelodysplastic syndromes (MDS), acute myeloid leu-
kemia (AML), and other hematological malignancies, which we spe-
cified in more detail by combining all available cytogenetic and
cytogenomic methods: FISH with centromeric and locus specific
probes, with BACs (bacterial artificial clones) probes and probes that
use multicolor chromosome painting probes (mFISH) and multicolor
banding analysis for chromosomes (mBAND). In cooperation with
General Faculty Hospital we used array techniques (aCGH/SNP). We
summarized the results of our research in the publication titled "The
significance of cytogenetic and molecular cytogenetic analyses in
diagnosis of hematological malignancies” issued in the Casopis [é-
kafd ¢eskych (Journal of Czech Physicians) (Zemanova et al. 2019).

* We focused our research on rare and cryptic rearrangements of
the chromosomes. In cooperation with molecular department (Ing.
Markova) we identified genes and their fusion partners, responsible
for the origin and development of hematological diseases: cryptic
translocation t(8;16)(p11;p13) with fusion of genes KATAGA/CREBBP
(an abstract in Abstracts of 24th EHA Congress), rare variant translo-
cation t(3;9;21)(q26;p23;q11) with fusion of genes MECOM/NRIP1
in a patient with AML, very rarely detected fusion of genes KMT2A/
GAS7 and atypical rearrangement of the RARA gene in a patient with
promyelocytic leukemia. Results of these analyzes, that are being
prepared for publication, are important not only for monitoring the
disease, but also for determining the clinical entity and epidemiolo-
gy of patients with these rare aberrations.

*In 2019 we continued our study of dicentric chromosomes (Sarova
et al. 2018). We enlarged our cohort of patients, we identified di-
centric chromosomes in their karyotype through mFISH and mBAND
methods, we evaluated the length of survival depending on the type
of aberration. Our results confirm that dicentric chromosomes con-
stitute an adverse prognostic indicator often resulting in the clonal
development of pathological cells.

*Our research is also focused on the study of ASXL1 gene rearran-
gements in patients with 20q deletion. In cooperation with VFN, we
confirmed, using molecular techniques, considerable heterogeneity
of the ASXL1 gene breakpoints associated with loss of the 3" end of
this gene. We have shown that not only mutations but also deletions
of the ASXL1 gene are associated with unfavourable prognosis and
worsened disease progression. The work was published in the Neo-
plasma journal (Bfezinova et al. 2019). We continue to expand this
set of patients.



* Jsme spoluautory prace, ktera je v recenznim fizeni v zahrani¢nim
Casopise Genes Chromosomes and Cancer a zabyva se kryptickymi
aberacemi u pacientd s MDS. VyuZiti molekularné cytogenetickych
metod dovoluje presnéjsi progndzu isubklasifikaci nemocnych
a mlZe byt zdsadni pfi rozhodovéni o lé¢bé.

* Také jsme se jako spoluautofi podileli na publikaci zaslané a pfijaté
do Casopisu HLA. V této praci jsme prokazali trisomii chromozomu
8 u pacienta se somatickou mutaci genu HLA-B v pribéhu vyvoje
z aplastické anémie do akutni myeloidni leukémie.

* Pfedmétem naseho vyzkumu jsou rovnéZ aberace chromozomu
7, které pro nemocné s myeloidnimi typy onemocnéni predstavuji
vyznamny prognosticky faktor. Na molekularni Grovni jsou delece
azlomova mista na chromozomu 7 intenzivné studovany s cilem
lokalizovat moZné néddorové supresorové geny. V pribéhu roku
2019 jsme vySetfili 51 nové diagnostikovanych dospélych s dia-
gn6ézou AML/MDS. Karyotypy jsme dale studovali metodami mole-
kularni cytogenomiky, u vybranych pacientd jsme pouzili k analyze
ve spolupraci s VFN i ¢ipové technologie (aCGH/SNP). Delece EZH2
tumor supresorového genu umisténého v pruhu 7g36.1 jsme nalezli
u 57 % nemocnych. Nejcastéji zménéné oblasti na kratkém rame-
ni byly identifikovany v pruzich 7p11-p12. Zde je lokalizovan gen
IKZF1, ktery byl deletovan u 25 % nemocnych. Pfedpoklada se, Ze
tento gen se mlze podilet na rozvoji leukemického procesu. Stu-
diem téchto rekurentnich zmén mudZeme rozsirit znalosti o etiologii
a progresi nadorovych onemocnéni, a pfispét tak k presnéjsi dia-
gnostice, hodnoceni prognostického rizika a lécbé MDS a leukémii.
Na tomto vyzkumném Ukolu se podilela také studentka 2. rocniku
navazujiciho magisterského studia na PfF UK. Tématem jeji diplo-
mové prace byly pravé kryptické pfestavby chromozomu 7. Diplo-
movou praci obhéjila s hodnocenim ,vyborné" (09/2019). Tyto vy-
sledky byly dale pfedneseny na 9. zimnim MDS setkani v Tabofe, na
52. vyroc¢ni cytogenetické konferenci v Plzni a publikovany v knize
abstrakt na 24. kongresu EHA.

+ Dalsi vysledky cytogenetickych a cytogenomickych analyz jsme
prezentovali jako pfednasky ¢i plakatova sdéleni na mezinarodnich
i tuzemskych konferencich.
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* We are co-authors of a study that was sent to the Genes, Chro-
mosomes and Cancer journal. It observed cryptic aberrations in
MDS using molecular cytogenomic techniques. They allow precise
subclassification of patients which can be useful in treatment de-
cisions.

* Astudy of a patient with somatic mutation in the HLA-B gene,
in whose bone marrow cell we confirmed a presence of triso-
my of chromosome 8, was accepted for publication in the HLA
international journal.

* Chromosome 7 aberrations, which are a significant prognostic
factor for patients with myeloid disease, are also subject of our
research. At the molecular level, deletions and breakpoints on
chromosome 7 are intensively studied to localize possible tumor
suppressor genes. During 2019 we examined 51 newly diagnosed
adults with the diagnosis of AML / MDS. Karyotypes were further
studied by molecular cytogenomic methods; in selected patients we
also used chip technology (aCGH / SNP) for analysis in cooperation
with VFN. We found deletions of the EZH2 tumor suppressor gene
located in the 7q36.1 lane in 57 % of patients. The most frequently
altered regions on the short arm were identified in 7p11-p12 lanes.
The IKZF1 gene is located here, which was deleted in 25 % of pa-
tients. It is believed that this gene may be involved in the develop-
ment of the leukemia process. By studying these recurrent changes,
we can broaden our knowledge of the etiology and progression of
cancer, thus contributing to more accurate diagnosis, prognostic risk
assessment, and treatment of MDS and leukemia. A member of our
research group was also a student of master study of the Faculty of
Science of Charles University. The topic of her thesis were specifical-
ly cryptic rearrangements of chromosome 7, the title of her thesis
was: Significance of chromosome 7 aberrations in myeloid hemato-
logical malignancies. She excellently defended this work (09/2019).
Results of our work were presented at the 9th MDS Meeting in Tabor,
at the 52nd Cytogenetic conference in Plzert and published in the
Abstract Book of the 24th EHA Congress.

* Other results of cytogenetic and molecular cytogenomic analyses
were presented at Czech and international conferences as lectures
or posters.



Oddéleni biochemie

Oddéleni biochemie se zabyva zménami ve sloZeni a funkci sloZzek
krevni plazmy, ke kterym dochazi u onkohematologickych onemoc-
néni a u poruch hemostazy atrombdzy vcetné kardiovaskularnich
onemocnéni. Zabyvame se studiem dysfibrinogenemii, hypofibrino-
genemii a afibrinogenemii. U ziskanych a dédi¢nych mutaci fibrino-
genu hleddme vztah mezi zménénou strukturou a jeho vlastnostmi.
Ziskané poznatky vyuzivdme k posouzeni zmén ve struktufe a funkci
fibrinogenu u onkohematologickych pacientt a pfi oxidacnim stresu.
Pro zkouméani vzork( pacientd, vcetné charakterizace plsobeni oxi-
dacniho stresu, vyuZivame proteomické a metabolomické metody.
V rdmci projektu GA CR ,Plasmonické biosensory pro studium bio-
molekuldrnich interakci® vyvijime ,multiarray" cipy v prdtokovém
usporadani s detekci pomoci ,real time" méfeni rezonance povrcho-
vého plazmonu (SPR).

Nejvyznamneéjsi dosaZené vysledky:

- Rada onemocnéni vcetné hematologickych malignit je provazena
zménou struktury proteind, zpisobenou napfiklad jejich modifika-
ci vlivem probihajiciho oxidacniho stresu. Vzniklé, Spatné sloZené
proteiny maji pozménéné funkéni a strukturalni vliastnosti vedouci
nasledné ke zménadm interakci s jejich partnery. K detekci a kvantifi-
kaci Spatné sloZzenych protein/komplex(, které vznikaji v disledku
onemocnéni, jsme navrhli metodu vyuZzivajici SPR biosenzor s na-
vazanym Heat shock proteinem (Hsp70). Zjistili jsme, Ze metoda je
schopna detekovat v krevni plazmé také poskozené bunécné protei-
ny. Metoda je dale rozvijena pouZzitim dalSich ¢lend Hsp70 rodiny
tak, aby mohla byt ziskana mapa poskozeného subproteomu posky-
tujici proteinovy podpis onemocnéni, korelovatelny s klinickou dia-
gnozou. Metoda byla publikovana v casopise Analytical Chemistry.

+ Pomoci SPR jsme méfili interakce proteinl plazmy onkohemato-
logickych pacientd s vybranymi imobilizovanymi proteiny. Zjistili
jsme, Ze i mala skupina Sesti protein{ imobilizovanych na poli SPR
¢ipl je schopna odlisit rdzné skupiny pacientd s myelodysplastic-
kym syndromem a zdravé darce. Prace demonstruje potencial této
nové metody pro diagnostiku leukémii, interatomicky pfistup lze vy-
uZit pro Sirsi spektrum nemoci, které ovliviuji populaci nebo inter-
akce proteind, pokud lze pro proteinovy Cip SPR identifikovat vhod-
né cilové proteiny k imobilizaci. Ziskané vysledky byly publikovany
v Casopise Science Reports.
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Department of Biochemistry

The Department of Biochemistry deals with changes in the compo-
sition and function of blood plasma components that occur in on-
cohematological diseases, hemostasis disorders and thrombosis,
including cardiovascular diseases. Dysfibrinogenemia, hypofibri-
nogenemia, and afibrinogenemia are investigated. In the acquired
and inherited mutations of fibrinogen the relationship between the
altered structure and its properties is sought. The findings are used
to assess changes in fibrinogen structure and function in oncohema-
tological patients and oxidative stress. Proteomic and metabolomic
methods are used to investigate patient samples, including the cha-
racterization of oxidative stress. In the project of the Czech Science
Foundation (GACR) “Advanced plasmonic biosensors: towards the
next generation biomolecular interaction analysis”, we developed
"multiarray” chips in a flow-through arrangement with real-time sur-
face plasma resonance (SPR) measurement.

The most important achievements:

* Many diseases, including hematological malignancies, are accom-
panied by a change in the structure of proteins, caused, for example,
by their modification due to ongoing oxidative stress. The resulting
poorly folded proteins have altered functional and structural proper-
ties resulting in changes in interactions with their partners. To detect
and quantify poorly composed proteins / complexes that arise as
aresult of the disease, we designed a method using a SPR shock
protein-coupled biosensor (Hsp70). We have found that the method
is also able to detect damaged cellular proteins in blood plasma.
The method is further developed using other members of the Hsp70
family so that @ map of a damaged subproteome providing a protein
signature of the disease, correlable with clinical diagnosis, can be
obtained. The method has been successfully published in the Analy-
tical Chemistry journal.

* Using SPR we measured the plasma proteins interactions of on-
cohematological patients with selected immobilized proteins. We
have found that even asmall group of six proteins immobilized
in the array of SPR chips is able to differentiate between different
groups of patients with myelodysplastic syndrome and healthy do-
nors. While this work demonstrates a potential of this novel method
for leukemias diagnostics, the interatomic approach could also be
adapted to a broad range of diseases affecting protein populations
or interactions provided that suitable proteins can be identified for
the SPR protein chip. The results were published in the Science Re-
ports journal.



* Pokracovali jsme ve stanoveni D-dimer0 a aktivity vazaného trom-
binu, kde jsme zhodnotili vice neZ 250 pacientskych vzorkd. Pro me-
todu stanoveni trombinové aktivity byla podana evropska patentova
prihldska (EP 19170082.2).

* Pro monitorovani a Casnou detekci sinusoidalniho obstrukeéniho
syndromu (SOS), ¢asté komplikace doprovazejici transplantace krve-
tvornych bunék, byla provedena proteomicka studie zahrnujici pa-
cienty po transplantaci krvetvornych bunék s projevem SOS
a pacienty bez projevu (kontrolni skupina). Porovnanim expresnich
profill bylo patrné jasné rozdéleni obou skupin. Dalsim cilem je
profilovéni jednotlivych vybranych protein(, pfedevsim imunologic-
kymi metodami a pomoci nanoLC-MS/MS, pro hledani potencialnich
proteinovych markerd SOS.

* V roce 2019 pokracovala vysetfeni fibrinogenu u pacientd, u nichz
vzniklo podezfeni na poruchu fibrinogenu. Bylo vysetfeno celkem
18 pacientl a u 3 byla nalezena mutace v jednom z gen( kédujicich
fibrinogen.

+ V ndvaznosti na predchozi metabolomickou studii u pacient(
s AML jsme v pribéhu lécby sledovali zmény oxidacniho stresu po-
moci markeru malondialdehydu (MDA). Zjistili jsme vyznamné zmé-
ny v koncentracich MDA ve shodé s pozorovanimi, Ze v fadé nado-
rovych bunék dochazi v disledku zmén metabolismu k oxida¢nimu
vzplanuti.

* V- molekulach bilkovin dochazi vlivem vnéjSich podminek k post-
transla¢nim modifikacim (PTM), v jejichZ disledku jsou zménény
jejich strukturnii funkéni vlastnosti. Znalost PTM umoznuje prediko-
vat jejich vliv na strukturu zkoumané bilkoviny pomoci molekuldrné
dynamickych (MD) simulaci. MD simulace jsme vyuZili k modelovani
vlivu PTM vytvorenych reakénimi Cinidly simulujicimi oxidacni stres
in vitro na strukturu fibrinogenu. PTM byly identifikovany proteomic-
kymi metodami. Stejnymi metodami jsme Zzjistili PTM ve fibrinogenu
pacientl se sepsia pomoci MD simulaci jsme hodnotili jejich vliv na
jeho strukturu. Celkem bylo detekovano 154 posttranslacnich modi-
fikaci. MD simulace ukazaly vliv PTM na strukturu fibrinogenu v z3-
vislosti na typu modifikace ajeji pozici. Napriklad oxidace yR375
zplUsobuje podle MD simulace uvolnéni védpenatého iontu, ktery je
nezbytny pro polymerizaci fibrinu. Vysledky prace byly pfijaty k pu-
blikaci casopisem Plos One.
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* We continued to determine active thrombin bound to circulating
D-dimers in various groups of patients. We evaluated over 250 pa-
tient samples. A European patent application (EP 19170082.2) has
been prepared and filed for the method of determining thrombin
activity bound to D-dimers.

* For monitoring and early detection of sinusoidal obstructive syn-
drome (SOS), a frequent complication accompanying hematopoietic
stem cell transplantation, a proteomic study was conducted invol-
ving patients with SOS and with no SOS expression (control group).
Comparison of the expression profiles revealed a clear distinction of
the two groups. Another goal is the profiling of individual selected
proteins, mainly by immunological methods and by nanoLC-MS / MS,
to search for potential SOS protein markers.

*In 2019, fibrinogen examinations continued in patients suspected
of having a possible fibrinogen disorder. A total of 18 patients were
examined and in 3 we found mutations in one of the genes encoding
fibrinogen.

* We observed changes in oxidative stress in patients with AML
during the treatment. The experiments followed a previous meta-
bolomic study. Malondialdehyde (MDA) was employed as a marker
of oxidative stress. We have found significant changes in MDA con-
centrations in accordance with literature data stating that oxidative
bursts occur in cancer cells due to changes in their metabolism.

* Protein molecules undergo post-translational modifications (PTMs)
as aresult of external conditions, resulting in achange in their
structural and functional properties. The knowledge of PTM allows
predicting their influence on the structure of the studied protein
by molecular dynamics (MD) simulations. Using MD simulations,
we modelled the effect of PTM generated by reagents simulating
oxidative stress in vitro on fibrinogen structure. PTMs were identi-
fied by proteomic methods. By the same methods we found PTM
in fibrinogen of patients with sepsis, and by means of MD simula-
tions we evaluated their influence on its structure. A total of 154
posttranslational modifications were detected. MD simulations sho-
wed different effects of PTM on fibrinogen structure depending on
the type of modification and its position. For example, the oxidati-
on of YR375 causes, according to the MD simulation, the release of
calcium ion, which is essential for fibrin polymerization. The results
of the work were accepted for publication by the Plos One journal.



Oddéleni imunologie

Hlavnimi sméry Cinnosti oddéleni imunologie jsou studium imuno-
logickycha epidemiologickych aspektd hematologickych i nehema-
tologickych malignit a vyvoj modernich imunoterapeutickych postu-
pl pro lécbu pacientl. Soucésti oddéleni jsou Laboratof funkénich
testd a Narodni referencni laboratof pro papilomaviry a polyomaviry
(HPV, HPyV).

Nejvyznamneéjsi dosaZené vysledky:

Skupina pracovnik oddéleni se pod vedenim MUDr. Pavla Otahala,
Ph.D., zabyvala vyvojem CAR-T bunék proti hematologickym i pev-
nym malignitam.

* Pripravovali jsme klinické hodnoceni CAR19 T lymfocytl pro
lécbu r/r B-ALL/B-NHL. Pfedevsim jsme optimalizovali vyrobni pro-
tokol pfipravy CAR-T bunék, kde bylo nutné dosahnout nizkého
poctu kopii CAR genu na buriku. Aby bylo moZné tento Ukol splnit,
zavedli jsme metodu kvantifikace poctu kopii CAR na buriku pomoci
digitdlniho PCR.

* Dale jsme studovali funkci interleukinu 21 na protinddorovy efekt
CAR-T lymfocytQ. Pfipravili jsme novy typ CAR19 T lymfocytd, které
produkuji IL-21 po antigenni stimulaci. Zjistili jsme, Ze inducibilni
produkce IL-21 vyznamné potencuje protinadorovou aktivitu CAR19
T lymfocytQ. Zjistili jsme, Ze B-buriky chronické lymfocytérni leuke-
mie (CLL) tlumi aktivitu CAR19 T lymfocytd a Ze tento suprimujici
efekt CLL bunék na funkci CAR19 T lymfocytl je mozné neutralizo-
vat pomoci inducibilné produkovaného IL-21. Nase vysledky uka-
zuji, Ze IL-21 tlumi imunosupresi CAR19 T lymfocytl zplsobenou
CLL burikami, coZ mdZe mit vyznam pfi vyvoji novych typl CAR-T
lymfocytd pro lécbu rezistentnich nddorovych onemocnéni.

Pracovnici skupiny vedené RNDr. Sarkou Némec¢kovou, DrSc., stu-
dovali bunécnou imunitu proti virdm ohroZujicim pacienty po
transplantaci kmenovych hematopoetickych bunék (napf. BKV),
vlastnosti imunitniho systému pacientl s hematologickymi maligni-
tami a zavadéli postupy pro imunizaci in vitro.

_45_

Department of Immunology

The Department of Immunology focuses its activity on the study of
immunological and epidemiological aspects of both hematological
and non-hematological malignancies, and the development of mo-
dern immunotherapeutic methods for the treatment of patients. The
department comprises the Laboratory of Functional Tests and the
National Reference Laboratory for Papillomaviruses and Polyomavi-
ruses (HPV, HPyV).

The most important achievements:

A group of the department staff members led by MUDr. Pavel Otahal,
Ph.D., was engaged in the development of CAR-T cells against hema-
tological and solid malignancies.

* We prepared a clinical assessment of CAR19 T lymphocytes for the
treatment of r/r B-ALL/B-NHL. In the first place, we optimized the
production protocol of the preparation of CAR-T cells where it was
necessary to reach a low number of copies of the CAR gene per cell.
In order to facilitate the fulfilment of this task, we introduced a me-
thod of quantification of the number of CAR copies per cell with the
help of digital PCR.

* Furthermore, we studied the function of interleukin 21 on the
antineoplastic effect of CAR-T lymphocytes. We prepared a new type
of CAR19 T lymphocytes that produce IL-21 after antigenic stimula-
tion. We discovered that inducible production of IL-21 substantia-
lly potentiates the anti-neoplastic activity of CAR19 T lymphocytes.
We found out that B-cells of chronic lymphocytic leukemia (CLL)
suppresses the activity of CAR19 T lymphocytes and that this
suppressive effect of CLL cells on the function of CAR19 T lympho-
cytes can be neutralized with the help of inducibly produced IL-21.
Our results show that IL-21 reduces the immunosuppression of
CAR19 T lymphocytes caused by CLL cells, which can be relevant
in the development of new types of CAR-T lymphocytes for the tre-
atment of resistant neoplastic diseases.

Members of the group led by RNDr. Sarka Némeckova, DrSc., stu-
died cellular immunity against viruses threatening patients after
transplantation of hematopoietic stem cells (e.g. BKV), properties of
the immunity system of patients with hematological malignancies,
and introduced methods for in vitro immunization.



* V laboratornich podminkach jsme zavedli a ovérili postup pFipravy
MVST zaméfenych proti antigenim pp65 lidského cytomegaloviru
a VP1 a LTag lidského polyomaviru BK, pouZzitelny pro vyrobu v Cis-
tych prostorach za podminek spravné vyrobni praxe (SVP). Timto
postupem jsme v laboratofi pFipravili tfi experimentalni Sarze MVST.
Vysledkem nasi ¢innosti je vyrobni dokumentace, ktera byla pfeda-
na na oddéleni imunoterapie.

* Pro prikaz funkeni aktivity virové-specifickych T-lymfocytl v kaz-
dé vyrobené Sarzi MVST v reZimu SVP jsme zavedli test IGRA-ELISA.
Optimalizovali jsme podminky provadéni restimulace MVST. Pro mé-
feni IFN gama jsme vyzkouseli a vybrali vhodnou komercni soupravu
ELISA. Citlivost a specifitu metody jsme srovnali s metodou ELISPOT.
Metoda je nyni pfipravena k validaci v reZimu SVP.

* PFi stanoveni protilatkové abunécné antivirové imunity sou-
boru 97 dvojic darce-pacient jsme Zzjistili, Ze: i) v pfipadech, kdy
pacienti maji velmi vysoké hladiny protilatek proti VP1 urcitého ze
tFi typl BKV a jejich darci maji naopak velmi nizké hladiny protildtek,
je riziko reaktivace viru pfi haploidentické transplantaci vyznamné
zvyseno; ii) pacienti s vysokou odpovédi T bunék proti LTag pred
transplantaci HSC maji ¢astéjsi vyskyt BKV virurie po transplantaci;
a Ze iii) nemyeloablativni pfipravny reZim pfedstavuje negativni rizi-
ko hemorhagické cystitidy pro pacienty s velmi vysokou nalozi BKV
DNA post HSCT. Pomoci téchto tfi ukazateld je mozné najit pacienty
se zvySenym rizikem HC.

* Zavedli jsme metodiku pro klinickou studii, jejimZ cilem je popsat
vztah prdbéhu rekonstituce imunitniho systému a klinického stavu
béhem rekonvalescence pacienta. Podle prizkumu Gdajl z literatu-
ry jsme vybrali asi sto bunécnych znakd, pro které jsme sestavili tfi
cytometrické panely pro cytometr Symphony, zaméfené na znaky
inhibice a vycerpani na T lymfocytech (panel Inhibice), expresi tran-
skrip¢nich faktor( na T lymfocytech (panel TF) a diferenciaci NK bu-
nék, dendritickych bunék a B lymfocytd (panel NKBDC). Panely byly
otestovany, optimalizovany a nakonec validovany méfenim PBMC
dvou pacientl 100 dni po HSCT. Na téchto vzorcich se ukazalo, Ze
panely funguji dobfe a mohou byt podkladem pro konstrukci jedi-
ného univerzalniho panelu.

+ Pomoci nami zkonstruovanych plazmidd jsme pfipravili mRNA
kodujici kostimulacni molekuly: STING-R284S (aktivovana forma,
kterd indukuje expresi gend IFN I. typu a chemokin(), CD34 trunc,
IL15RAIL15, CD40CD70 a 4-1BBL a OX40L. U konstruktd OX4OL,
4-1BBL, CD40CD70 a CD34 jsme prokazali jejich expresi v DC.
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* In laboratory conditions we introduced and checked a method of
the preparation of MVSTs aimed against pp65 antigens of the hu-
man cytomegalovirus, and VP1 and LTag of BK human polyomavirus
that can be used for the production in clean premises in the condi-
tions of good manufacture practice (GMP). We used this method in
the laboratory for the preparation of three experimental batches of
MVSTs. The result of our activity is production documentation that
was passed to the Department of Immunotherapy.

* For the proof of functional activity of virus-specific T-lymphocytes
in each manufactured batch of MVSTs in the regimen of GMP we in-
troduced IGRA-ELISA test. We optimized the conditions of the con-
duct of re-stimulation of MVSTs. For measuring IFN gamma we tested
and selected the suitable ELISA commercial set. We compared the
sensitivity and specificity of the method with the ELISPOT method.
The method is now ready for validation in the GMP regimen.

* When determining the antibody and cell antiviral immunity of a set
of 97 donor-patient pairs we found out that: i) in cases when pati-
ents have very high levels of antibodies against VP1 of one of three
types of BKV while, on the contrary, their donors have very low levels
of antibodies, the risk of the virus reactivation in case of haploiden-
tical transplantation is substantially higher; ii) patients with a high
response of T cells to LTag before transplantation HSC have a more
frequent incidence of BKV viruria after transplantation; and that iii)
non-myeloablative preparatory regimen represents a negative risk
of hemorrhagic cystitis for patients with a very high load of BKV DNA
post HSCT. With the help of these three indicators it is possible to
find patients with an increased risk of HC.

* We introduced methodology for a clinical trial aimed at describing
the relationship of the course of the constitution of immunity sys-
tem and the clinical condition during the patient's recovery. Based
on research of data found in literature, we selected about a hun-
dred of cell marker for which we formed three cytometric panels
for a Symphony cytometer, aimed at inhibition and exhaustion
markers in T lymphocytes (panel inhibition), expression of transcrip-
tion factors in T lymphocytes (TF panel), and differentiation of NK
cells, dendritic cells and B lymphocytes (NKBDC panel). The panels
were tested, optimized and finally validated through PBMC measu-
ring of two patients for 100 days after HSCT. These samples showed
that the panels functioned well and could be a basis for the con-
struction of a single universal panel.

* With the help of plasmids constructed by ourselves, we prepared
mRNA coding co-stimulation molecules: STING-R284S (activated
form which induces the expression of IFN genes of the 1st type and
chemokines), CD34 trunc., IL15RAIL15, CD40CD70 and 4-1BBL and
OX40L. In case of OX40L, 4-1BBL, CD40CD70 and CD34 constructs
we proved their expression in DC.



* Pro testovani funkce kostimulacnich molekul jsme jejich mRNA
elektroporovali do DC spolecné s konstruktem pp65mALAMP, a pak
stanovili aktivaci kokultivovanych T bunék testem ELISPOT IFNgama.
Kostimula¢ni aktivitu mély 4-1BBL, OX40L a CD40CD70. Odpovéd
byla zavisla na mnozstvi pouZité mRNA a ve v3ech pFipadech se uka-
zalo, Ze vysoké koncentrace mRNA (10ug) maji inhibicni efekt.

Skupina pod vedenim RNDr. Evy HamS3ikové se zaméfila na studi-
um vztahu virovych infekci k nddorovym onemocnénim clovéka
a studium imunity proti témto virGm.

* Ve spolupraci s Hlasovym centrem Praha dokoncujeme studii Gcin-
ku HPV ockovani u pacientl s benignim onemocnénim laryngu — re-
kurentni laryngealni papillomatdzou (RLP), které je vyvolano nizkori-
zikovymi typy HPV, pfedevsim typem HPV6. Nase klinické hodnoceni
faze lll.b sleduje efekt vakcinace kvadrivalentni vakcinou, ktera typy
HPV6 a 11 obsahuje, na klinicky stav (rekurence, remise, stacionarni
stav) pacientl RLP.

« V rdmci projektu ,Geneticka variabilita BKV v CR a jejf vliv na pato-
geneziinfekce u pacientl po transplantaci ledvin® s PfF UK a Klinikou
nefrologie, IKEM Praha, jsme vysetfili séra od darcl a pfijemcl led-
vin na pritomnost protilatek proti BKV1, 2 a 4 metodou ELISA. Ukaza-
li jsme, Ze na zakladé hladin protilatek proti BKV1 pfed transplantaci
nelze identifikovat osoby, u kterych dojde v dobé po transplantaci
k rozvoji BKV virémie, pfip. BKV nefropatie, i kdyZ u takovych pa-
cientl hladiny protilatek stoupaji. Na druhé strané pfijemci ledvin
od darcl s vysokymi hladinami anti-BKV-1 protilatek vyvinuli v po-
transplantac¢nim prdbéhu castéji vyznamnou BK virémii (p<0,0001).
Je moZné, Ze vy3si hladiny protildtek mohou znamenat potencialni
reaktivaci BKV infekce u darce v Case odbéru orgdnu k transplantaci.
Prediktivni roli sérum neutralizacniho stavu darce pFi rozvoji BKV vi-
rémie potvrdila i multivariantni analyza.

* Zavedli jsme sérologicky test k testovani pfitomnosti neutralizac-
nich protilatek proti BKV, zaloZeny na tzv. pseudovirionech. Funk¢-
nost metody stanoveni neutralizacnich protilatek jsme ovéfili pomo-
ci mysich hyperimunnich sér proti genotypu BKV1, 2 a 4. Séra proti
vsem tfem genotypim jsme pfipravili imunizaci homolognimi VLP
a jedno sérum jsme pfipravili imunizaci BKV1 VP1 DNA. Metodou
jsme vysetfili vsechny odbéry sér od péti pacientd po transplanta-
ci ledvin s genotypizaci BKV DNA a sérum od odpovidajiciho darce
ledviny s pseudoviriony BKV1, 2 a 4.
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¢ For testing the function of co-stimulation molecules, we carried
out the electroporation of their mRNA into DC together with the
pp65mALAMP construct, and then determined the activation of co-
cultivated T cells through an ELISPOT IFN gamma test. 4-1BBL, OX40L
and CD40CD70 had co-stimulation activity. The response depended
on the quantity of the used mRNA and in all cases it proved that high
concentrations of mRNA (10ug) had an inhibitory effect.

Members of the group led by RNDr. Eva Ham3ikova focused on the
study of the relationship between viral infections and neoplastic
diseases, and the study of immunity to these viruses.

* In cooperation with the Prague Voice Centre we have been com-
pleting a study of the effect of HPV vaccination in patients with
a benign laryngeal disease— recurrent laryngeal papillomatosis
(RLP), which is caused by low-risk types of HPV, mainly the HPV6
type. Our clinical assessment of the stage Ill.b monitors the effect of
vaccination with a quadrivalent vaccine containing the HPV6 and
11 types on the clinical condition (recurrence, remission, stationary
condition) of patients with RLP.

* In the framework of the project titled “Genetic variability of
BKV in the CR and its impact on the pathogenesis of infection
inpatientsafterkidneytransplant”,carriedoutwiththeFacultyofNatural
Sciences of Charles University and the IKEM Nephrology Department
in Prague, we examined sera from kidney donors and recipients for
the presence of antibodies against BKV1, 2 and 4 with the ELISA
method. We showed that, on the basis of levels of antibodies a-
gainst BKV1 before transplantation, it is impossible to identify per-
sons who after the transplantation will develop BKV viremia or BKV
nephropathy, although such patients have increasing levels of anti-
bodies. On the other hand, recipients of kidneys from donors with
high levels of anti-BKV-1 antibodies developed a significant BK vire-
mia (p<0.0001) in post-transplantation period with more frequency.
It is possible that higher levels of antibodies can mean a poten-
tial reactivation of BKV infection in a donor at the time when the
organis collected to be transplanted. The predictive role of the serum
neutralizing condition of a donor in the development of BKV viremia
was also confirmed by a multivariate analysis.

* We introduced a serological test for testing the presence of neut-
ralizing antibodies against BKV, based on the so-called pseudoviri-
ons. We checked the functionality of the method of determination
of neutralizing antibodies with the help of mouse hyperimmune
sera against BKV1, 2 a 4 genotype. We prepared the sera against
the three genotypes through the immunization with homologous
VLP and one serum through the immunization of BKV1 VP1 DNA.
We examined all the sera collections from five patients after the
kidney transplant with BKV DNA genotyping and aserum from
the respective kidney donor with BKV1, 2 and 4 pseudovirions.



Séra reaktivni v ELISA testu pfi pouZiti BKV1, 2 a 4 VLP byla reaktivni
v neutralizacnim testu, pfiCemZ vysoce pozitivni séra v ELISA testu
vykazovala vysoky titr v testu neutralizacnim.

* Dlouhodobé sledujeme prognosticky vyznam specifickych pro-
tilatek proti HPV- HPV16, 18, 31 a 33 kapsidam a proti HPV16 E6
a E7 onkoproteinim u pacient( s orofaryngealnimi nadory. V pfipa-
dé protildtek proti onkoproteinim byl pokles jiZ po roce statistic-
ky vyznamny, u protildtek proti VLP aZ pfi dlouhodobém sledovani.
V ro¢nim sledovani byl u pacientd bez rekurenci pokles anti-HPV16
E7 protilatek vétsi neZ u pacientd s rekurencemi a pokles protilatek
proti HPV16 E6 byl asociovan s lep3im preZitim.

* Incidence orofaryngealnich karcinomd asociovanych s HPV stale
stoupa a je tfeba ziskat informace o prevalenci oradlni HPV pro bu-
douci screening a ¢asnou diagndzu nemoci. Studovali jsme prevalen-
ci HPV-specifickych protildtek a oralni HPV DNA ve dvou skupinach
zdravych lidi — student® s prGmérnym vékem 23,2 let a dospélych
kontrolnich osob s primérnym vékem 55,7 let. HPV DNA jsme na-
lezli u 2,0 % studentd a 8,8 % starsich osob. Prevalence HPV-spe-
cifickych protildtek proti HPV antigendm obsaZzenym v nonavalentni
HPV vakciné byla srovnatelna.

Laboratof funkénich testl (LFT) pod vedenim RNDr. Martiny Petrac-
kové, Ph.D., kterd je soucasti oddélni imunologie, plnila své Ukoly
jako kontrolor pro imunoterapeutické éCivé pFipravky zaloZzené na
Zivych burikach vyrabénych v UHKT.

+ Laboratof funkénich testd ziskala od Statniho Ustavu kontroly léciv
.Certifikat SVP pro vyrobce k Biologickému testovani kontroly kva-
lity".

* Pracovnici LFT se coby clenové validacniho tymu podileli na va-
lidacnich pokusech metody Stanoveni reaktivity multivirus spe-
cifickych T-lymfocytl metodou interferon-y release assay (IGRA).
Zaroven jsme pomahali vytvaret a revidovat souvisejici dokumen-
taci, naucili se obsluhovat nové ziskany spektrofotometr a software
Magellan potiebny pro analyzu vysledkd ELISA testd.

* Vénovali jsme se izolaci, expanzi a charakterizaci NK bunék. Zjisti-
li jsme, Ze NK buriky exprimuji velmi slabé molekuly PD-1 a LAG-3,
kolem 40 % NK bunék exprimuje TIGIT a kolem 80 % NK bunék Tim-
3. Mezi stimulovanymi a nestimulovanymi burikami nebyly vyrazné
rozdily v expresi inhibi¢nich molekul.
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The sera reactive in the ELISA test with the use of BKV1, 2 and 4 VLP
were reactive in a neutralization test, and highly positive sera in the
ELISA test showed a high titre in the neutralization test.

* On a long-term basis, we have been monitoring the prognostic im-
portance of specific antibodies against HPV- HPV16, 18, 31 and 33
capsids and against HPV16 E6 and E7 oncoproteins in patients with
oropharyngeal tumors. In case of antibodies against oncoproteins,
the decrease was statistically relevant already after one year; in case
of antibodies VLP, this was true only when monitored on a long-term
basis. In one-year-long monitoring the patients without recurrence
showed a bigger decrease of anti-HPV16 E7 antibodies than the
patients with recurrences, and the decrease of antibodies against
HPV16 E6 was associated with a better survival.

* The incidence of oropharyngeal carcinomas associated with HPV
has been constantly growing, and it is necessary to acquire infor-
mation about the prevalence of oral HPV for future screening and
a timely diagnosis of the disease. We studied the prevalence of
HPV-specific antibodies and oral HPV DNA in two groups of healthy
persons — students of an average age of 23.2 years and adult con-
trol persons of an average age of 55.7 years. We found HPV DNA
in 2.0 % of students and 8.8 % of senior persons. The prevalence of
HPV-specific antibodies against HPV antigens comprised in nonava-
lent HPV vaccine was comparable.

The Laboratory of Functional Tests (LFT) led by RNDr. Martina
Petrackova, Ph.D., which is a part of the Department of Immunology,
pursued its tasks as an inspecting body for immunotherapeutic me-
dicinal products based on live cells produced at the IHBT.

* The Laboratory of Functional Tests acquired a "Certificate of GMP
for a Manufacturer for Biological Quality Control Testing” from the
State Institute for Drug Control (SUKL).

* As members of avalidation team, the LFT staff members took
part in validation attempts of the Determination of the Re-
activity of Multivirus-Specific T-lymphocytes with the method
of interferon-y release assay (IGRA). At the same time, we helped
create and review related documents, and learned to operate
a newly acquired spectrophotometer and Magellan software nece-
ssary for analysing the results of ELISA tests.

* We were engaged in the isolation, expansion and characterization
of NK cells. We found out that NK cells express PD-1 a LAG-3 mole-
cules very weakly, about 40 % of NK cells express TIGIT and about
80 % of NK cells express Tim-3. There were no major differences
between stimulated and unstimulated cells in the expression of in-
hibitory molecules.



* Testovali jsme, jaké cytokiny secernuji expandované NK buriky do
média jak bez stimulace, tak po stimulaci nddorovymi burikami. Uka-
zali jsme pomoci metody Bio-plex, Ze produkce IFNy a TNFa se po
stimulaci burikami K562 zvysila az stonasobné a Ze NK buriky sou-
Casné produkovaly i IL-6 a IL-22.

Narodni referencni laboratof pro papilomaviry a polyomaviry (NRL)
pracujici pod vedenim RNDr. Ruth Tachezy, Ph.D., provadi klinic-
kou diagnostiku infekci témito viry v akreditovaném reZimu dle I1SO
15189. Vedle rutinnich vy3Setfeni poskytuje diferencialné diagnos-
tickd stanoveni pfitomnosti HPV a vySetfeni z netypickych klinickych
materiald, které bézné laboratofe nemohou diagnostikovat. Ro¢né
zpracuje kolem tisice vzorkd. NRL téZ testuje kvalitu komercnich
souprav pro stanoveni HPV infekci, kazdorocné pfipravuje vzorky
pro externi hodnoceni kvality terénnich laboratofi a poskytuje kon-
zultacni a Skolici sluzby. Vysetiuje vzorky pro Hlavlv Ustav a Policii
CR a vypracovava expertni posudky. Vedle stanoveni HPV vy3etfuje
také zvireci papilomaviry a vétsinu znamych lidskych polyomavirQ
metodu gPCR pro stanoveni virové naloZe.

* NRL v roce 2019 obdrZela certifikaty od firmy INSTAND v rémci me-
zindrodni EHK za Uspésnou detekci a kvantifikaci BK a JC polyomavi-
ru a detekci HPV. Jako jedina laboratof v Cesku provadi sérologickou
diagnostiku HPV-specifickych protilatek pro celé spektrum typd HPV
obsaZzenych v nonavalentni profylaktické vakciné. Dale nabizi stano-
veni protildtek proti lidskym polyomavirGm BKPyV, JCPyV, MCPyV,
WUPYV, KIPyV, HPyV 6, HPyV 7, HPyV 9, TSPyV a MWPyV. Prakticky
vyznam ma vysetieni protildtek proti JCPyV, jez napomaha pfi urce-
ni rizika rozvoje progresivni multifokélni leukoencefalopatie (PML)
u pacientl s roztrousenou sklerézou nebo Crohnovou nemoci pfi
imunomodulacni lé¢bé monoklonélni protilatkou natalizumab (Ty-
sabri).

* NRL vyvinula test pro stanoveni virové naloze Torque Teno viru
(TTV) a validovala tuto metodu pro sledovani dynamiky virémie TTV
umoZnujici véasnou predikci komplikaci u pacientd po transplantaci
kmenovych krvetvornych bunék (HSCT). Vysledky testovani ukazaly
statistickou vyznamnost virové hladiny pro vyvoj aGvHD v prvnich
tydnech po transplantaci. Pacienti s vy33i hladinou TTV jsou signifi-
kantné ve vys3im riziku vyvoje aGvHD. Vysledky této retrospektivni
studie ukazaly potencidl dané metody a mozZnost vyuZiti ve scree-
ningu pacientl po transplantaci.
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* We tested what cytokines secern expanded NK cells into the me-
dium both without stimulation and after the stimulation with neo-
plastic cells. With the help of the Bio-plex method we showed that
the production of IFNy and TNFa increased after the stimulation with
K562 cells up to hundred times and that NK cells simultaneously
also produced IL-6 and IL-22.

The National Reference Laboratory (NRL) for Papillomaviruses and
Polyomaviruses headed by RNDr. Ruth Tachezy, Ph.D., performs cli-
nical diagnostics of infection with these viruses in an accredited
regimen according to ISO 15 189. Apart from routine examinations,
it makes differentially diagnostic determination of HPV presence
and provides the examination of untypical clinical materials, which
standard laboratories cannot diagnose. It processes around 1,000
samples ayear. NRL also tests the quality of commercial kits for
the determination of HPV infections; every year it prepares sam-
ples for external quality control of field laboratories and provides
consultation and training services. It examines samples for the Hlava
Institute and the Police of the Czech Republic, and elaborated expert
opinions. Apart from the determination of HPV, it also examines ani-
mal papillomaviruses and a majority of known human polyomaviru-
ses through the qPCR method for determining the virus load.

*In 2019 the NRL obtained certificates from the company INSTAND in
the framework of international EEC for a successful detection and
quantification of BK and JC polyomavirus and the detection of HPV.
It is the only laboratory in Czechia which performs serological dia-
gnostics of HPV-specific antibodies for a whole spectrum of HPV
types contained in nonavalent prophylactic vaccine. Furthermore,
it provides the determination of antibodies against BKPyV, JCPyV,
MCPyV, WUPyV, KIPyV, HPyV 6, HPyV 7, HPyV 9, TSPyV and MWPyV
human polyomaviruses. Of practical importance is the examination
of antibodies against JCPyV, which helps determine the risk of the
development of progressive multifocal leukoencephalopathy (PML)
in patients with multiple sclerosis or Crohn disease during immu-
nomodulation treatment with the monoclonal antibody natalizumab
(Tysabri).

* The NRL developed a test for determining the virus load of Torque
Teno virus (TTV), and validated this method monitoring the dynamics
of TTV viremia facilitating a timely prediction of complications in pa-
tients after the transplantation of HSCTs. The results of testing sho-
wed a statistical relevance of the virus level for the development of
aGvHD in the first week after transplantation. Patients with a higher
level of TTV run a significantly higher risk of the development of
aGvHD. The results of this retrospective study showed a potential
of the given method and a possibility of its use in the screening of
patients after transplantation.



* Byly publikovany prvni vysledky vyzkumu ve spolupraci s firmou
Genomic Vision z Francie pfi vyvoji nového diagnostického systému
pro detekci genom( HPV integrovanych do hostitelské DNA.

Oddéleni proteomiky

Oddeéleni proteomiky se specializuje na analyzu vlastnosti
a funkci bunécnych proteinG v souvislosti se vznikem, vyvojem
a lécbou hematologickych onemocnéni. Zakladni pouZivané tech-
niky (gelové elektroforéza, western-blotting, prdtokova cytometrie
a imunofluorescencni mikroskopie) jsou dopliiovany dalSimi meto-
dami a postupy, které umoznuji komplexni pohled. Aktudlné fesena
témata zahrnuji napfiklad hledani novych ukazateld rizika a terape-
utickych cild u chronické myeloidni leukémie, mechanismy pisobe-
ni latek pouzivanych pro écbu akutni myeloidni leukémie, imuno-
supresivni mechanismy u leukémii, mechanismy regulujici interakce
hematopoetickych bunék s proteiny mezibunécné hmoty, studium
peptidového hormonu hepcidinu, nebo molekuly Ucastnici se vazby
a nitrobunécného transportu Zeleza.

Nejvyznamneéjsi dosaZené vysledky:

* Pokracovali jsme v analyze imunosupresivnich mechanism( u pa-
cientl s akutni myeloidni leukémii. Ukazali jsme, Ze velkd vétsina
pacientd s AML v dobé diagndzy vykazuje alespori jeden znak po-
tlaceni funkce imunitniho systému. Zjistili jsme rovnéz, Ze vysoka
exprese inhibi¢niho receptoru PD-L1 je spojena s vyrazné horsi pro-
gnbzou u pacientld se soucasnym vyskytem mutaci v genech NPM1
a Flt3 (Brodska et al,, Int J Mol Sci 2019).

+ Pomoci Fady fluorescencné znacenych proteind a pokrocilych
fluorescencnich metod jsme prozkoumali oligomerizacni a interakc-
ni schopnosti rdzné mutovanych forem nukleofosminu a ukazali,
Ze cytotoxické plsobeni experimentalniho é¢iva NSC348884 neni
zprostfedkovano inhibici oligomerizace nukleofosminu, ale souvisi
spiSe s inhibici bunécné adheze.

+ Ve spolupraci s prof. P. Hefmanem (MFF UK) jsme popsali novou
vlastnost fluorescencniho proteinu eGFP, fotokonvertibilitu umoz-
nujici sledovani dynamiky proteind v Zivych burikédch (Herman et al,,
BBA Gen Subj 2019)
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* The first results of the research carried out in cooperation with the
company Genomic Vision from France in the development of a new
diagnostic system for the detection of HPV genomes integrated in
the host DNA were published.

Department of Proteomics

The Department of Proteomics specializes in the analysis of
properties and functions of cell proteins in relation to the origin,
development and treatment of hematological diseases. We com-
plete the basic techniques used (gel electrophoresis, western blot-
ting, flow cytometry and immunofluorescence microscopy) with
other methods and approaches facilitating a comprehensive view.
The currently researched topics include e.g. the quest of new indi-
cators of the risk and therapeutic goals in case of chronic myeloid
leukemia, impact mechanisms of substances used for the treatment
of acute myeloid leukemia, immunosuppressive mechanisms of acu-
te myeloid leukemia, mechanisms regulating interactions of hema-
topoietic cells with proteins of intercellular substance, research of
hepcidin (peptide hormone), specific diagnostics of protein defects
of hereditary spherocytosis or research molecules involved in the
binding and intracellular transport of iron.

The most important achievements:

* We continued to analyze immunosuppressive mechanisms in pa-
tients with acute myeloid leukemia. We showed that, when being
diagnosed, a large majority of patients with AML showed at least one
marker of the suppression of the immunity system function. We also
found out that a high expression of PD-L1 inhibition receptor is rela-
ted to a noticeably worse prognosis in patients with a simultaneous
occurrence of mutations in NPM1 and Flt3 genes (Brodska et al., Int
J Mol Sci 2019).

* With the help of aseries of fluorescently marked proteins and
advanced fluorescent methods we examined oligomeric and inte-
ractive properties of variously mutated forms of nucleophosmin
and showed that cytotoxic effect of the NSC348884 experimen-
tal drug is not mediated with the inhibition of nucleophosmin
oligomerization, but it is rather related to the inhibition of cell ad-
hesion.

* In cooperation with Prof. P. Hefman (Faculty of Mathematics and
Physics of Charles University) we described a new property of the
eGFP fluorescent protein, photoconvertibility facilitating the moni-
toring of the dynamics of proteins in live cells (Herman et al., BBA
Gen Subj 2019).



* Vazba leukemickych bunék do mikroprostredi kostni dfené zvysuje
odolnost bunék k chemoterapii a zvy3uje pravdépodobnost relapsu
leukémie. Pomoci fady komplementdrnich metod jsme analyzovali
vlastnosti a vzajemné interakce jednotlivych ¢lend proteinové rodi-
ny PAK, ktera reguluje mimo jiné vazbu bunék k proteindim tkarnové-
ho mikroprostfedi, a popsali jsme duleZité rozdily mezi dvéma tran-
skripcnimi variantami kinazy PAK1 (Greberiova et al., Sci Rep 2019).

* Pokracovali jsme ve studiu role kinazy CK2 v rezistenci bunék
chronické myeloidni leukémie k bézné uzivanym lécivim (imatinib,
dasatinib). Byly pfipraveny a charakterizovany dalsi modelové rezi-
stentni linie a byl prozkouman vliv inhibitoru CK2 kindzy na jejich
viabilitu, proliferaci a indukci apoptézy.

* Pomoci proteomické analyzy ,label free" jsme v modelovém sys-
tému identifikovali fadu klicovych bilkovin a proteinovych komple-
x0, které jsou nutné pro vznik rezistence, a na zdkladé proteomické
analyzy exosomu jsme vytipovali proteiny, které by pravdépodobné
bylo mozné pouZit ijako markery bunék rezistentnich kimatinibu
(IFITM3, CD36).

* Ve spolupraci s doc. MUDr. Zivnym, Ph.D. (1. LFUK), jsme vyvinuli
novou techniku umoznujici izolovat intaktni mikrocirkulaci z kostni
drené.

Oddéleni genomiky

Oddéleni genomiky je zaméfeno na detekci diagnostickych a pro-
gnostickych  markerd u myelodysplastického syndromu (MDS)
a akutni myeloidni leukémie (AML). V ramci diagnostickych vysetfeni
se stanovuji mutace v genech NPM1 a CEBPA. Daéle jsou vysSetfova-
ny mutace a dlouhé delece v genech HBA a HBB u hemoglobinopa-
tii. Pro monitorovéni minimalni rezidualni nemoci (MRN) se vyuZivé
sledovani hladiny exprese gend WT1 a mutovaného genu NPM1.
Pomoci sekvenovéni nové generace (NGS) se u MDS a AML pacien-
td hledaji mutace v panelu 54 genl asociovanych s myeloidnimi
malignitami. Re3ené vyzkumné projekty si kladou za cil odhalovat
nové faktory zapojené do patogeneze MDS a AML a testovat jejich
vyznam z hlediska potencialniho vyuZiti v klinickych diagnostickych
¢i terapeutickych postupech.
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* The linkage of leukemic cells to the micro-environment of bone
marrow increases the resistance of cells to chemotherapy and raises
the probability of a relapse of leukemia. With the help of a series
of complementary methods we analyzed the properties and mutual
interactions of individual members of the PAK protein family, which
among other things regulates the linkage of cells to proteins of the
tissue micro-environment, and we described important differences
between two transcription variants of PAK1 kinase (Greberiova et al,,
Sci Rep 2019).

* We continued to study the role of CK2 kinase in the resistance of
cells of chronic myeloid leukemia to routinely used pharmaceuticals
(imatinib, dasatinib). Other model resistance lines were prepared
and characterized, and the influence of the inhibitor of CK2 kinase
on their viability, proliferation and induction of apoptosis was exa-
mined.

* In the model system, with the help of the “label free” analysis, we
identified a number of key proteins and protein complexes, which
are necessary for the formation of resistance and, on the basis of
the proteomic analysis of exosome, we singled out proteins that
could be possibly used also as markers of cells resistant to imatinib
(IFITM3, CD36).

* In cooperation with Doc. MUDr. Zivny, Ph.D. (1st Faculty of Medici-
ne of Charles University), we developed a new technique facilitating
the isolation of intact microcirculation from bone marrow.

Department of Genomics

The Department of Genomics focuses on the detection of diagnos-
tic and prognostic markers of myelodysplastic syndromes (MDS) and
acute myeloid leukemia (AML). The diagnostic testing includes the
determination of mutations in NPM1 and CEBPA genes. Furthermo-
re, mutations and long deletions in HBA and HBB genes are investi-
gated in hemoglobinopathies. For monitoring of minimum residu-
al disease (MRN), quantification of expression levels of WT1 gene
and mutated NPM1 gene is used. Using new generation sequencing
(NGS), mutations in the panel of 54 genes associated with myeloid
malignancies are detected in MDS and AML patients. Research pro-
jects aim to identify new factors involved in the pathogenesis of
MDS and AML and to test their relevance for potential application in
clinical diagnostic or therapeutic approaches.



Nejvyznamnéjsi dosaZené vysledky:

* Na zacatku roku jsme publikovali v impaktovanych ¢asopisech dva
clanky o metylaci DNA. Prvni ¢lanek shrnoval nase vysledky z Cipo-
vé analyzy metylacnich, hydroxymetylacnich a expresnich profild
AML pacientl se specifickym genetickym pozadim. Druhy clanek
porovnaval nékolik metod pro validaci metylace DNA. Dale jsme
se vénovali studiu hydroxymetylace DNA, kdy jsme navazali spolu-
praci s oddélenim biochemie pro méfeni hladiny hydroxymetylace
pomoci hmotnostni spektrometrie. Prozatim jsme optimalizovali na-
staveni spektrometru, pfipravu vzorkl a zméfili jsme testovaci set
40 AML pacientl. Nasim hlavnim projektem bylo komplexni studium
prognosticky vyznamnych zmén v metylaci DNA pomoci ndmi na-
vrzeného sekvenacniho panelu. Podafilo se ndm vysetfit 140 AML
pacientd a 12 zdravych darcl. Pribézné vysledky byly prezentovany
na dvou tuzemskych a jedné zahrani¢ni konferenci.

+ Vroce 2019 byl ukoncen projekt AZV CR s nazvem ,VyuZiti high-
-throughput technologii pro screening cirkulujicich plasmatickych
miRNA u myelodysplastického syndromu™. V ramci projektu jsme
popsali deregulaci cirkulujicich miRNA s ohledem na stadium one-
mocnéni, preZiti pacientd, riziko progrese, odpovéd na azacitidin,
mutacni stav ¢ modifikace RNA. Identifikovali jsme nékolik konkrét-
nich cirkulujicich miRNA, které by mohly byt vyuZity jako nové semi-
-invazivni markery pro stratifikaci pacientd s MDS s ohledem i) na
riziko progrese onemocnéni a ii) budouci odpovéd na léc¢bu azaci-
tidinem.

+ UMDS pacientd s nizkym rizikem (LR-MDS) jsme se pomoci NGS
zaméfili na vyzkum mutaci v genech, které by mohly mit prognostic-
ky efekt pro predikci brzké progrese onemocnéni. Vysledky ukaza-
ly, Ze nejsilnéjsim nezavislym prognostickym faktorem byly mutace
v genu RUNX1, dale v genu TP53 a celkovy pocet mutaci v diagndze.
V nadvaznosti na tyto vysledky bylo provedeno sekvenovani tran-
skriptomu ke zjisténi efektu mutaci v genu RUNX1 na expresni profil
CD34+ bunék. U LR-MDS pacientl s touto mutaci oproti pacientdm
bez ni byla sniZzend exprese drah spojenych se senescenci, udrzenim
heterochromatinu, telomer a s opravami DNA. Navic, expresni profil
LR-MDS pacientd s RUNX1 mutaci vice odpovidal expresnimu profilu
pacientd s vysokym rizikem progrese onemocnéni nez tém s nizkym.
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The most important achievements:

* At the beginning of the year, two articles on DNA methylation were
published in impacted journals. In the first article, we summarized
our findings from methylation, hydroxymethylation, and expression
arrays of AML patients with specific genetic mutations. In the second
article, we compared four DNA methylation validation methods. We
also studied DNA hydroxymethylation and started to cooperate with
the Department of Biochemistry in order to investigate levels of DNA
hydroxymethylation using mass spectrometry. So far, we optimized
the spectrometer settings, the preparation of samples, and we man-
aged to measure a testing set of 40 AML patients. Our major project
was a complex evaluation of DNA methylation changes in prognos-
tically significant regions using a custom sequencing panel. We ma-
naged to sequence 140 AML patients and 12 samples from healthy
donors. Our preliminary findings were presented at two national and
one international conference.

*In 2019, we completed the AZV CR project entitled "Use of high-
-throughput technologies for the screening of circulating plasma
miRNAs in myelodysplastic syndrome”. Within the project we de-
scribed the deregulation of circulating miRNAs with respect to the
disease stage, patient survival, and risk of progression, response to
azacitidine, mutational status, and RNA modifications. We identified
several specific circulating miRNAs applicable as new promising se-
mi-invasive markers for the stratification of MDS patients with re-
gard to (i) the risk of disease progression and (ii) the future response
to azacitidine treatment.

* In lower risk MDS (LR-MDS) patients, NGS was used to identify
mutations in genes with a prognostic potential to predict an early
progression of the disease. The most independent predictive fac-
tors were a mutated RUNX1 gene, then a mutated TP53 gene and the
number of mutations in diagnosis. Following these results, the tran-
scriptome sequencing was done to determine the effect of RUNX1
mutations on the expression profile of CD34+ cells. LR-MDS patients
with RUNX1 mutations had lower expression of pathways connec-
ted with senescence, heterochromatin and telomere maintenance,
and DNA repair comparing to LR-MDS patients without RUNX1 mu-
tation. Interestingly, expression profiles of RUNX1-mutated LR-MDS
patients were more similar to the profiles of higher risk patients than
those of lower risk patients.



+ Na bunécnych liniich odvozenych z pacientd s MDS [linie MDS-L
s del(5q) alinie SKM-1] byl studovan vliv pfidaného erytropoeti-
nu (EPO), lenalidomidu (LEN), prednisonu (PRED), oxidu arsenitého
(As203) a kombinace uvedenych latek na expresi genu pro cereblon
(CRBN), jehoZ vysoka hladina je pfedpokladem pro Uspésnou tera-
pii lenalidomidem. Z vysledkd je zfejmé, Ze kombinace LEN a EPO
i tfisloZkovd kombinace LEN+EPO+PRED a rovnéz Ctyfslozkova kom-
binace LEN+EPO+PRED+As203 zvy3uji hladinu mRNA pro cereblon.
Dale jsme zkoumali pravdépodobny mechanismus Gcinku pridanych
latek, ve kterém by mohl hrét dlleZitou Glohu transkripcni faktor
Nrf2 (nuclear factor, erythroid-derived 2-like 2).

+ U pacientl s MDS jsme provedli celogenomovy screening dlouhych
nekodujicich RNA (IncRNA) pomoci microarrays a RNA sekvenovani.
U pacientl se Spatnou progndzu jsme popsali deregulaci H19, WT1-
-AS, LEF1-AS1 a TCL6 IncRNA. Pro identifikaci bunécnych procesd,
kterych se tyto IncRNA zicastni, jsme modelovali koexpresni sité
(provedeno ve spolupraci s doc. J. Klémou, CVUT), a ukézali tak, Ze
H19 a WT1-AS jsou nejvice asociovany s procesy bunécné adheze
a diferenciace, zatimco LEF1-AS1 a TCL6 mohou hrat role v mecha-
nismech, jako je modifikace chromatinu, odpovéd' na cytokiny nebo
bunécna proliferace a smrt.

+ Zméfili jsme genovou expresi 7 vybranych ABC transportér( v leu-
kemickych blastech u 30 AML pacient( pfi diagnéze a u 26 parovych
vzork( odebranych pfed nasazenim tfeti davky indukéni terapie. Od-
halili jsme souvislost mezi vy33i expresi ABC transportérd pfi dia-
gnoze a nedosazenim hematologické remise po prvnim cyklu che-
moterapie, detekovali jsme signifikantni narlst exprese po nasazeni
lécby (prekvapivé vétsi zvyseni bylo nalezeno u pacientl dosahuji-
cich remise) a pozorovali rozdily v expresi mezi leukemickymi blasty
a CD34+ burikami zdravych dércl (n=8). Pomoci ndmi navrzeného
NGS panelu jsme sekvenovali dané geny v leukemickych blastech
U 43 pacientl a 3 vzorkd CD34+ bunék zdravych darcl. Detekovali
jsme mnoho sekvencnich variant, jejichZz vyznamem se nyni budeme
zabyvat.
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+ Effects of erythropoietin, lenalidomide, prednisone, and combi-
nations of these agents on the expression of cereblon (CRBN) gene
were studied in the cell lines derived from MDS patients (MDS-L with
del(5q) and SKM1 cell lines). High level of CRBN gene expression
is a prerequisite for the successful treatment of lower-risk del(5q)
MDS patients with lenalidomide. We found that a combination of le-
nalidomide with erythropoietin and a combination of lenalidomide,
erythropoietin, prednisone and arsenic trioxide (As203) elevated
CRBN mRNA levels. We also studied the possible mechanism of ad-
ded substances in which the transcription factor Nrf2 (nuclear fac-
tor, erythroid derived 2-like2, NF-E2-related factor 2) could play an
important role.

* In MDS patients, we performed whole-genome screening of long
non-coding RNAs (IncRNAs) by microarrays and RNA sequencing. In
patients with a poor prognosis, we described the deregulation of
H19, WT1-AS, LEF1-AS1, and TCL6 IncRNAs. To address the regula-
tory mechanisms of these IncRNAs, we constructed co-expression
networks (done in cooperation with Doc. J. Kléma, Czech Technical
University) and showed that H19 and WT1-AS were predominantly
associated with cell adhesion and differentiation, whereas LEF1-AS1
and TCL6 might function in mechanisms of chromatin modification,
cytokine response, and cell proliferation and death.

* We measured gene expression of 7 selected ABC transporters in
leukemic blasts of 30 AML patients at diagnosis and of 26 paired
samples collected before the third dose of induction chemothe-
rapy. We found an association between the higher expression of
ABC transporters at diagnosis and primary refractory disease. We
detected a significant increase of expression after the treatment
initiation (surprisingly, higher expression was found in patients
achieving a complete remission) and we also observed expression
differences between leukemic blasts and CD34+ cells of healthy
donors (n=8). Using our custom NGS panel we sequenced leukemic
blasts of 43 patients and 3 samples of CD34+ cells. A high number
of variants was detected and we will now evaluate their relevance.






V UHKT pracuje %1 doktorandd v rdmci postgraduélniho studia a 15 vysokokolskych studentd pracuje v UHKT na
diplomové ¢&i bakalarské praci. zaméstnancd UHKT se v rdmci celoZivotniho vzdélavani Gcastnilo vzdélavacich
akci v Ceské republice. [ékarl a dalSich védeckych pracovnikd se zucastnilo kongres a konferenci v zahranici
vesmes s aktivni ucasti.

postgraduate students work at the IHBT and 15 university students write their dissertations or bachelor theses
at the IHBT in the framework of postgraduate studies. IHBT staff members took part in educational events
in the Czech Republic in the framework of lifelong learning. 67 physicians and other scientific workers attended
congresses and conferences abroad, most of them actively.
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se vyznamné podili na pregra-
dualnim a postgradudlnim vzdélavani vysokoskolakld a stfedoskol-
skych pracovnikd ve zdravotnictvi. V rémci Ustavu klinické a experi-
mentalni hematologie 1. [ékafské fakulty Univerzity Karlovy a UHKT
probiha vyuka hematologie na Fakulté vSeobecného lékafstvi UK.

V rdmci postgradualniho vzdélavani lékafd v oboru hematologie
a transfuzni lékaFstvi prob&hl v UHKT ve spolupraci s dalsimi Lé-
kaFskymi fakultami Univerzity Karlovy v dubnu 2019 pfedatestacni
kurz. UHKT se podilel stejné& jako v minulosti na organizaci speci-
alizaCnich atestaci v tomto oboru. V ramci vzdélavani vysokoSkol-
skych ajinych odbornych pracovnikd v oboru klinickd hematologie
a transfuzni sluZba byly v roce 2019 uskutecnény /4 vzdélavaci mo-
duly a v ¢ervnu a v listopadu probéhly v UHKT v tomto specializa¢-
nim oboru atestace.

Déle v UHKT probéhla v ramci postgraduélniho vzdélavani fada in-
dividuélnich stazi. Odbornou stz v UHKT absolvovalo lékard
a odbornych pracovnikd, & laborantl v rdmci postgradualniho studia
a 7 vysokoskolskych studentd.

S dalsimi 10 nemocnicemi jsme uzavreli smlouvu o poskytovani sta-
Zi na specializovaném pracovisti v rémci postgradualniho vzdélavani
vysokoskolakd [ékart ¢i jinych odbornych pracovnikd. V Gnoru 2019
probéhla soutéZ mladych badatell akonference doktorandl. Za
svoji praci byly ocenény RNDr. Jitka Koblihova, Ph.D., a Mgr. Markéta
Saginkova.

Uspésné jsme akreditovali novy vzdélavaci program Odborny pra-
covnik v laboratornich metodach — Klinickd hematologie a transfuz-
ni sluZba a akreditovali novy vzdélavaci program: obor Hematologie
a transfuzni lékafstvi.

Béhem roku 2019 probéhla dlouhodoba staz pro vymeén od-
bornych  poznatkld slékafem zlrdnu alékafem z Kanady.
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takes an impor-
tant 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 He-
matology of the 1st Faculty of Medicine of Charles University and
the IHBT, hematology is taught at the Faculty of General Medicine of
Charles University.

In the framework of postgraduate education of physicians in the
field of hematology at the transfusion medicine, a pre-speciali-
zation course took place at the IHBT, in cooperation with other fa-
culties of medicine of Charles University in April 2019. Just like in
the past, IHBT was involved in the organization of specialization
courses in this field. In the framework of education of university
graduates and other specialists in the field of clinical hematology
and transfusion service, 4 training modules were implemented, and
specialization courses were completed in this field at IHBT in June
and November.

Furthermore, a number of individual internships took place at the
IHBT in the framework of postgraduate studies. Professional intern-
ships at the IHBT were completed by physicians and experts,

laboratory technicians in the framework of postgraduate studies
and 7 university students.

We concluded contracts with other 10 hospitals on the granting of
traineeships at a specialized centre in the framework of postgra-
duate education of university degree holders, be they physicians or
other specialists. In February 2019 a competition of young resear-
chers and a conference of postgraduates took place. RNDr. Jitka Ko-
blihova, Ph.D., and Mgr. Markéta Sasinkovéa were awarded a prize for
their work.

We successfully accredited a new educational program “A specialist
in laboratory methods — Clinical hematology and transfusion servi-
ce”, and accredited another new educational program in the field of
"Hematology and transfusion service”.

A long-term traineeship took place in the course of 2019 in the ex-
change of professional knowledge with a physician from Iran and
a physician from Canada.
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Akreditacni procesy pomahaji vytvaret kulturu kvality a bezpedi.
V rdmci toho pak dochazi k trvalému zlepsovani viech procesd za-
jistujicich péci o pacienty a ke zlepseni vysledkd poskytované péce.
Ziskané certifikdty vedou k posileni divéry vefejnosti v kvalitni
a bezpecné prostfedive zdravotnickém zafizeni a vytvarejibezpecné
a efektivni pracovni prostfedi, coZ pfispiva i ke spokojenosti zamést-
nancd.

Soulad mezi pozadavky normy CSN EN ISO 15189 a poZadavky dal-
Sich systém( kvality (JCI, SUKL, EFI, JACIE) ¢i poZadavky odbornych
spolecnosti koordinuje Oddélent kvality UHKT.

Akreditace v UHKT v roce 2019

Joint Commission International (JCl)

UHKT ziskal v kvétnu 2019 v pofadi jiZ ¢tvrtou reakreditaci dle
Sestého vydani mezinarodnich akreditacnich standard( platnych
od 1.dubna 2017, s Ginnosti od 1. Cervence 2017. Nova ustano-
veni byla implementovéna do vnitfnich pfedpist UHKT a nasledné
bylo auditovano jejich dodrZovani. Celkem bylo auditory posuzova-
no zhruba 300 akredita¢nich standardd, které obsahovaly asi 1200
hodnocenych indikatord.

Cesky institut pro akreditaci (CIA)

Laboratofe UHKT jiz mnoho let dodrzuiji standardy poZadavk( na
systém kvality v laboratofich (CSN EN ISO 15189 a CSN EN ISO/IEC
17025). Dokladem je akreditace Ceského institutu pro akreditaci
pro tfi subjekty UHKT: Komplement laboratoFi UHKT, Narodni refe-
rencni laboratof pro DNA diagnostiku a Kalibra¢ni centrum UHKT.

Komplement laboratofi UHKT provéadi vysoce specializované labo-
ratorni vysetieni. Kvalita vysledk( laboratornich vy3etfeni je zajis-
téna persondlnim obsazenim laboratofe a uplatnénim nejnovéjsich
poznatkd pfi realizaci laboratornich vy3Setfeni. V souladu s vyvojem
védy a techniky a s potfebami klientd neustale aktualizujeme rozsah
vySetfeni. Nékteré laboratofe slouzi jako narodni referencni labora-
tofe a spolupracuji na pfipravé vzorkl pro externi hodnoceni kvality
v ramci Ceské republiky.
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Accreditation processes help create a culture of quality and safety.
This is the framework for the subsequent permanent improvement
of all processes ensuring patient care and better results of provi-
ded care.Acquired certificates lead to the strengthening of public
confidence in a quality and safe environment at a healthcare esta-
blishment, and create asafe and effective working environment
which contributes to staff satisfaction.

The harmony between the requirements of the standard CSN EN I1SO
15189 and those of other quality systems (JCI, SUKL, EFI, and JACIE)
or the requirements of professional societies is coordinated by the
IHBT Quality Department.

Accreditations at the IHBT in 2019

Joint Commission International (JCI)

In May 2019 the IHBT was re-accredited already for the fourth time
according to the 6th edition of international accreditation standards
valid from 1 July 2017. The new provisions were implemented in the
IHBT internal regulations, and after that their observance was audi-
ted. Auditors assessed a total of some 300 accreditation standards
comprising approximately 1,200 assessed indicators.

Czech Accreditation Institute (CAl)

For many years now the IHBT laboratories have been observing the
quality system standards valid for laboratories (CSN EN ISO 15189
and CSN EN [SO/IEC 17025). This is proved by the accreditation
granted by the Czech Accreditation Institute to three IHBT entities:
the IHBT Lab Complex, the National Reference Laboratory for DNA
Diagnostics and the IHBT Calibration Centre.

The IHBT Lab Complex performs highly specialized laboratory tests.
The quality of laboratory tests results is guaranteed through labora-
tory staffing and the application of the latest findings in the imple-
mentation of laboratory tests. In conformity with the development
of science and technology and with the clients’ needs, we have been
continuously updating the range of our tests. Some of our laborato-
ries serve as national reference laboratories and cooperate in the
preparation of samples for external quality assessment within the
Czech Republic.



Komplement laboratofi UHKT (KL UHKT) prochazi Gsp&sné bez ja-
kychkoli negativnich nalez(i akreditacnim setfenim Ceského institu-
tu pro akreditaci (CIA) jiZ od roku 2009. Pfedmétem akreditace je
mimo jiné vySetfeni v laboratorni diagnostice v oblasti hematologie
(vCetné metod pritokové cytometrie), imunohematologie a transfuz-
ni sluzby (vCetné sérologickych metod), cytogenetiky, molekuldrni
genetiky (vCetné metod masivné paralelniho sekvenovani), lékaFské
mikrobiologie a odbéry primarnich vzorkl vymezené pfilohou toho-
to osvédcent.

V pribéhu roku 2019 doslo k navyseni poctu akreditovanych me-
tod v oblasti Next Generation Sequencing (NGS — sekvenovani nové
generace).

O efektivité nastavenych procesd svéddi i to, Ze Komplement labo-
ratofi UHKT je akreditovanym pracovistém pro vyuku systému ma-
nagementu kvality v klinickych laboratofich a soucasné Skolicim
stfediskem manaZer(, metrologl a auditord managementu kvality.

Narodni referencni laboratof pro DNA diagnostiku se specializuje na
ovéfovaci testy, pfipravu vzorkl pro organizované kontroly kvality
a testovani vzorkd ve studiich v oboru molekularni genetiky. Labora-
tof je akreditovana dle normy 17025 od roku 2002.V roce 2019 pro-
bé&hla reakreditace v souladu s aktualizovanou normou CSN EN 1SO/
IEC 17025:2018. Na zakladé reakreditace bylo vydano osvédceni
o akreditaci s platnosti do roku 2024.

Kalibra¢ni centrum UHKT nadale slouZi jako akreditovana kalibra¢ni
laborator pro kalibraci pipet pro potfeby internich i externich labo-
ratofi. Od roku 2009 prochazi Gsp&3né pravidelnym akreditacnim
Setfenim CIA. V roce 2019 proslo Kalibra¢ni centrum UHKT Gsp&sné
reakreditaci CIA v souladu s aktualizovanou normou CSN EN 15O/
IEC 17025:2018. Na zakladé reakreditace bylo vydano osvédceni
o akreditaci s platnosti do roku 2024.

Standards for Histocompatibility Testing European Federation for
Immunogenetics (EFI)

Oddéleni HLA, které provadi vysetfeni pro transplantace hemato-
poetickych kmenovych bunék, nadale plni kritéria Standards for His-
tocompatibility Testing European Federation for Immunogenetics
(EFI). V roce 2019 probéhla on-site inspekce, kterd provéfila plnéni
podle aktualné platnych EFI standardd verze 7. 0. Nové byla EF| ak-
reditace rozSifena i na laborator HLA na oddéleniimunohematologie
pro kategorii HLA Antibody testing/cross-matching metodou CDC.

_59_

The IHBT Lab Complex (IHBTLC) has been undergoing the
accreditation survey by the Czech Accreditation Institute (CAl)
successfully without any negative findings since 2009. Among
accreditation objects is the examination of laboratory diagnostics
in the field of hematology (including flow cytometry methods),
immunohematology and transfusion service (including serological
methods), cytogenetics, molecular genetics (including methods of
mass parallel sequencing), medical microbiology and the collection
of primary samples specified in the annex to this certificate.

The number of accredited methods increased in the course of 2019
in the field of the Next Generation Sequencing (NGS).

A proof of the efficiency of the established processes is that the
IHBT Lab Complement is an accredited centre for the teaching of
the quality management system in clinical laboratories and, at the
same time, a training centre of managers, metrologists and quality
management auditors.

The National Reference Laboratory for DNA Diagnostics specializes
in verification tests, preparation of samples for organized quality
controls and testing of samples in the field of molecular genetics.
Since 2002 the laboratory accredited according to the standard no.
17025. In 2019 re-accreditation took place in conformity with the
updated standard CSN EN ISO/IEC 17025:2018. On the basis of re-
-accreditation, an accreditation certificate was issued with the vali-
dity until 2024.

The IHBT Calibration Centre continues to serve as an accredited ca-
libration laboratory for calibrating pipettes for the needs of both in-
ternal and external laboratories. Since 2009 it has been undergoing
regular accreditation surveys by CAl with success. In 2019 the IHBT
Calibration Centre was successfully reaccredited by CAl in confor-
mity with the updated standard CSN EN ISO/IEC 17025:2018. On
the basis of re-accreditation certificate was issued with the validity
until 2024.

Standards for Histocompatibility Testing European Federation for
Immunogenetics (EFI)

The Department of HLA, which performs examination for hematopo-
ietic stem cell transplantations, continues to meet the criteria of the
Standards for Histocompatibility Testing of the European Federation
for Immunogenetics (EFI). The year 2019 saw an on-site inspection
which examined the performance according to currently valid EFI
standards, version 7.0. The EFI accreditation was newly extended
to the HLA Laboratory at the Department of Immunohematology for
the category of HLA Antibody testing/cross-matching with the CDC
method.



Joint Accreditation Committee — ISCT and EBMT (JACIE)

Spolec¢nd akreditacni komise ISCT-EBMT (JACIE) je jedinym oficial-
nim akreditacnim orgdnem v Evropé pro oblast transplantaci he-
matopoetickych kmenovych bunék abunécné terapie. Podporuje
vysoce kvalitni péci o pacienty a lékarskou a laboratorni praxi pro-
stfednictvim profesionalni dobrovolné akreditace.

Tato akreditace je procesem, pfi kterém vySkoleni zahrani¢ni odbor-
nici hodnoti dodrZovani pfedem stanovenych standard( fungovani
a vykonnosti transplantacniho programu posuzovaného centra. Po-
zornost je vénovana nejen kvalité poskytované péce, ale také je kla-
den dliraz na strategie neustalého zlepSovani zavedenych postupt.

JACIE akreditace je prostfedkem, kterym muZe centrum prokazat,
Ze dosahuje poZadované Urovné praxe v souladu s dohodnutymi
odbornymi standardy, a potvrzuje, Ze centrum provozuje efektivni
systém fizeni jakosti a léCebnou pédi spliujici mezindrodni mefitka.

UHKT, EBMT registrované centrum, ziskal statut JACIE akreditované-
ho centra 11. ledna 2019 na obdobi ¢tyF let pro autologni a alogenni
Transplantacni program dospélych pacientl s klinickou, odbérovou
a vlastni zpracovatelskou ¢3sti.

Jednotné organiza¢ni struktura UHKT umozZnila vyuZit systém Fizenf
kvality podle mezindrodnich standardd JCl, navazné pro Transplan-
tacni program implementovat poZadavky JACIE standard( a spo-
le¢né koordinovat Usili o dosazeni efektivni vzajemné komunikace,
Gc¢inné sdileni pracovnich postupl a zvySovéani zaruky bezpecné
péce o pacienty. Tato Uzka spoluprace umoznuje rychle identifikovat
pfipadné chyby nebo nezadouci udalosti a v€asné jim predchazet.

UHKT jako Gstav s vlastni vyzkumnou ¢innosti Gzce spjatou s posky-
tovanou zdravotni péci timto nezavislym posouzenim a obdrzenim
statutu mezinarodné akreditovaného transplantacniho centra ziska-
va pfistup k Ucasti v mezinarodnich klinickych studiich, které pFibli-
Zuji poznatky ékaFského vyzkumu do klinické praxe. Tento statut vy-
znamné pfispél k rychlému ziskani povoleni pro lé¢bu pomoci CAR-T
bunék.

Celosvétové je akreditovano vice neZ 200 center, v CR se stal UHKT
druhym akreditovanym centrem, po Hematologicko-onkologickém
oddéleni Fakultni nemocnice Plzen, a v srpnu 2019 byl nasledo-
van Uzce spolupracujicim Transplantacnim programem pro détské
pacienty ve FN Motol.
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Joint Accreditation Committee — ISCT and EBMT (JACIE)

The Joint Accreditation Committee ISCT-EBMT (JACIE) is the only
official accreditation body in Europe for the field of transplantati-
on of hematopoietic stem cells and cell therapy. It supports a high
quality care of patients, as well as medical and laboratory practice
through voluntary professional accreditation.

This accreditation is a process during which trained foreign experts
evaluate the meeting of predetermined standards of functioning
and performance of the transplant program of the evaluated centre.
Not only is attention paid to the quality of provided care, but also
emphasis is put on strategies of a continuous improvement of esta-
blished procedures.

JACIE accreditation is a means whereby a centre can prove that it
reaches the required level of practice in conformity with agreed pro-
fessional standards, and confirms that the centre practices an effi-
cient quality management system and curative care complying with
international standards.

The IHBT, an EBMT registered centre, acquired the status of a JACIE
accredited centre on 11 January 2019 for a period of four years for
both autologous and allogeneic Transplant Program for adult pa-
tients with a clinical, sampling and its own processing part.

The single organization structure of the IHBT made it possible to
use of a quality management system according to JCl international
standards, successively for the Transplant Program to implement the
requirements of JACIE standards, and to jointly coordinate the effort
aimed at attaining efficient mutual communication, an efficient sha-
ring of operating procedures and increasing the guarantee of safe
care of patients. This close cooperation facilitates quick identifica-
tion of possible errors or adverse events, and their timely preven-
tion.

Through this independent assessment and acquisition of the status
of an internationally accredited transplant centre, the IHBT as an
institute with its own research activity closely related to the pro-
vided health care acquires access to the participation in interna-
tional clinical studies and trials that bring the findings of medical
research closer to clinical practice. This status made a significant
contribution to a quick acquisition of the authorization for treatment
with the help of CAR-T cells.

Over 200 centres are accredited worldwide, the IHBT has become
the second accredited centre in the Czech Republic, after the Hema-
tology-Oncology Department of the University Hospital in Plzer, and
in August 2019 it was followed by the closely cooperating Transplant
Program for children’s patients at the FN Motol.
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2 O 1 9 ECONOMICS AND OPERATION
EKONOMIKA APROVOZ

ROK V CISLECH

116,5 milionu korun po zdanéni pfedstavoval hospodafsky vysledek organizace. Vynosy UHKT v roce 2019 byly ve
vy$i 1640 milion( korun; plan se tak podafilo prekrocit o 14,9 %. Objem poskytnuté péce vyjaddreny v bodech ¢inil
506,7 milionu bodd, ve srovnani s rokem 2018 je Uroven péce vyjadrend v bodech vy3si 0 2,3 %. Pocet DRG pfi-
padl LGZkové péce Cinil celkem 484 a ve srovnani s pfedchozim rokem byl na 101 %. Pocet pacientd v ambulantni
specializované péci byl 24497 a byl 0 1031 vyssi neZ v roce 2018. 44 miliond korun bylo vynaloZeno na pofizeni
novych pristroji a technologického vybaveni budov vcetné projektovych praci. 54 tisic korun byl primérny plat
zaméstnancl a meziro¢né vzrostl o 8 %. Z celkového poctu zaméstnancl ma vysokoskolské vzdélani 45 %.

THE YEAR IN NUMBERS

The economic results of the IHBT totalled 116.5 million CZK after tax. The revenues of the IHBT in 2019 amounted
to 1,640 million CZK; thus the target was exceeded by 14.9 %. The volume of provided care expressed in points
equalled 506.7 million points; in comparison with 2018 the level of care expressed in points is 2.3 % higher. The
number of DRG cases of inpatient care totalled 484 and, compared to the previous year, it was at 101 %. The num-
ber of patients in outpatient specialized care equalled 24,497 and was by 1,031 patients higher than in 2018. 44
million CZK was spent on the acquisition of new instruments and technological equipment of buildings, including
design work. The employees’ monthly salary averaged 54,000 CZK, rising by 8 % year on year. 45 % of the total
number of employees has university education.
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Usek pro ekonomiku zajistuje v UHKT komplexni podporu viech pro-
cesl poskytovanim ekonomickych a persondlnich sluzeb. Jeho hlav-
nim Ukolem je hospodafeni v ramci schvaleného rozpoctu v souladu
se zdkonem o majetku Ceské republiky. Nedilnou soucasti aktivit
Useku pro ekonomiku je hledani a navrhovani opatfeni sméfujicich
k zefektivnéni ¢innosti Ustavu hematologie a krevni transfuze s ci-
lem dlouhodobé ekonomickeé stability organizace a zajisténi podmi-
nek pro realizaci rozvojovych vizi Ustavu.

Usek pro provoz a investice zajistuje komplexni technickou a logis-
tickou podporu vsech medicinskych a védeckych pracovist, vystav-
bu a provoz budov v€etné souvisejicich technologii.

Oddéleni vefejnych zakazek pfipravuje komplexni dokumentaci
a zajistuje realizaci vefejnych zakazek napfic vsemi Castmi UHKT
s dUrazem na maximalni transparentnost a Ucelnost. Souc¢asné se za-
byva pfipravou a fizenim realizace staveb a rekonstrukci.

Oddéleni informacnich technologii zajiStuje komplexni spravu poci-
tacové a komunikacni infrastruktury. Zajistuje provoz a interopera-
bilitu informacnich systémd v rémci UHKT (UNIS, Amadeus, SWlLab
DRG, Helios Green, VEMA, ShiftMaster, intranet a dal3i) i mimoustav-
nich (pfenos laboratornich vysledkd z/do VFN, FN Motol a IKEM
v elektronické formé, komunikace s Narodnim registrem vzacnych
a vyfazenych darcl Transreg). Rovnéz zajistuje provoz webu
www.uhkt.cz a komunikaci s dodavateli.

Spravni oddéleni primarné zajistuje kompletni spravu a obéh doku-
mentd v ramci UHKT. Mezi dalsf ¢innosti pati zajisténi provozu po-
kladny a podatelny, administrativni podpora provozné-investic¢niho
Useku a sprava Registru smluv.
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The Economic Division is in charge of a complex support of all pro-
cesses by providing economic and personnel services at the IHBT. Its
main task is the economic activity in the framework of the approved
budget in conformity with the Czech Property Act. Part and parcel
of the activities of the Economic Division is seeking and proposing
measures oriented at @ more efficient activity of the Institute of He-
matology and Blood Transfusion with the aim of a long-term eco-
nomic stability of the organization and provision of conditions for
implementing development visions of the institute.

The Operation and Investments Division is in charge of a complex
technical and logistical support of all medical and scientific centres,
and the construction and operation of buildings, including related
technologies.

The Department of Public Contracts prepares complex documentati-
on and is in charge of the implementation of public contracts across
all parts of the IHBT with an emphasis on maximum transparency
and effectiveness. At the same time, it is involved in the preparati-
on and management of the implementation of buildings and recon-
structions.

The Department of Information Technologies is in charge of
a comprehensive administration of computer and communication
infrastructure. It secures the operation and interoperability of in-
formation systems both within (UNIS, Amadeus, SWLab DRG, He-
lios Green, VEMA, ShiftMaster, intranet and others) and outside the
IHBT (transmission of laboratory results from/ to VFN, FN Motol and
IKEM in electronic form, communication with the national registry of
excluded blood donors and of rare blood groups donors — Transreg).
It also runs the website www.uhkt.cz and provides communication
with suppliers.

The Administrative Department is primarily in charge of com-
plete administration and circulation of documents within the IHBT.
Its other activities include the securing of the operation of the
cash and filing office, administrative support of the Operation and
Investment Division and the administration of the Registry of Con-
tracts.



Provozni oddéleni se stara o Udrzbu, provoz, Uklid a ostrahu viech
objektd a prostor UHKT. Uzce spolupracuje na technickém a staveb-
nim rozvoji.

Oddéleni vystavby ma za Ukol zpracovavat, pfipravovat a realizovat
navrhy koncepcirozvoje UHKT v oblasti stavebnich investic, v soula-
du s vizi rozvoje UHKT a schvalenymi rozpoctovymi pravidly.

Obchodni oddéleni zajistuje nakup zdravotnického inezdravot-
nického materidlu pomoci vybérovych fizeni na dodavky produktl
a sluZeb, zejména v systému Tendermarket. Soucasné vyuziva eko-
nomicky systém Helios Green. Spravuje také skladové hospodafstvi.
Hlavnim dkolem oddéleni je zajisténi obchodni &innosti Ustavu,
v€etné ndkupu zdravotnického i nezdravotnického materialu.

Oddéleni biomedicinského inZenyrstvi poskytuje specializovanou
podporu klinickym, transfuziologickym ivyzkumnym pracovistim.
ZajiStuje predev3im pravidelné bezpeclnostnétechnické kontroly
a opravy zdravotnickych prostifedkd a laboratorni techniky v rozsahu
pozadovaném zakonem o zdravotnickych prostfedcich, standardy JCI
anormami CSN EN ISO/IEC 17025:2005 a CSN EN 1SO 15189:2007.
Je zodpovédné za zajisténi metrologického pofadku v Komplementu
laboratoFi a v Kalibra¢ni laboratofi UHKT.
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The Operation Department looks after the maintenance, operation,
cleaning and guarding of all IHBT buildings and premises. It closely
cooperates in the field of technical and construction development.

The Construction Department is in charge of processing, preparing
and implementing draft conceptions of the IHBT development in the
field of construction investments, in conformity with the vision of
the IHBT development and approved budget rules.

The Business Department is in charge of purchasing medical and
non-medical materials through tenders for supplies of products and
services, namely in the Tendermarket system. At the same time, it
uses Helios Green economic system. It is in charge of stock control.
The main task of the department is to secure the business activity
of the IHBT, including the purchase of medical and non-medical ma-
terials.

The Department of Biochemical Engineering provides specialized
support to clinical, transfusiological and research centres. It chiefly
arranges regular health and safety controls and repairs of medical
devices and laboratory equipment in the scope required by the Me-
dical Devices Act, JCl standards and the standards CSN EN [SO/IEC
17025:2005 and CSN EN SO 15189:2007. It is responsible for en-
suring metrological order in the IHBT Lab Complex and Calibration
Laboratory.






GRANTOVE PROJEKTY / GRANT PROJECTS

AzZV CR )
(Agentura pro zdravotnicky vyzkum CR / Czech Health
Research Council)

Reg. & / Reg. n.: AZV 16-31689A

Ndzev / Title: Protinadorové Gcinky chelatacni lécby u myelo-
dysplastického syndromu aidentifikace novych terapeutickych
biomarkerd / Anti-tumor effects of chelation therapy in myelo-
dysplastic syndrome and identification of new therapeutic bio-
markers

Trvdni / Duration: 2016-2019
Resitel / Researcher: doc. MUDF. Jaroslav Cermak, CSc.

Spoluresitel / Co-investigator: doc. RNDr. Vladimir Divoky, Ph.D., LF UP
Olomouc

Reg. ¢./ Reg. n.: AZV 16-33617A

Ndzev / Title: Vyuziti high-throughput technologii pro screening
cirkulujicich plasmatickych mikroRNA u myelodysplastického
syndromu / Application of high-throughput technologies for
screening of plasma circulating microRNAs in myelodysplastic
syndromes

Trvdni / Duration: 2016-2019

Resitel / Researcher: Ing. Michaela Dostalova Merkerova, Ph.D.

Reg. ¢ / Reg. n.: AZV 16-33485A

Ndzev / Title: Integrativni analyza genomickych zmén v DNA repara-
¢nich systémech u myelodysplastického syndromu a jejich vyznam
v patogenezi / Integrative analysis of genomic changes in DNA re-
pair systems in myelodysplastic syndrome and their relevance in
the pathogenesis

Trvdni / Duration: 2016-2019

Resitel / Researcher: Mgr. Monika Beli¢kova, Ph.D.

Reg. ¢./ Reg. n.: AZV 16-30268A

Ndzev / Title: Mutovany nukleofosmin jako potencialni cil pro imu-
noterapii akutni myeloidni leukémie / Mutated nucleophosmin as
a potential target for immunotherapy of acute myelogenous leuke-
mia
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Trvdni / Duration: 2016-2019

Resitel / Researcher: RNDr. Katefina Kuzelova, Ph.D.

Reg. ¢ / Reg. n.: AZV 16-34405A

Ndzev / Title: Adoptivni imunoterapie hematologickych malignit
u seniord: preklinicka a klinicka studie / Adoptive immunotherapy
of hematological malignancies in elderly patients: preclinical and
clinical study

Trvdni / Duration: 2016-2019
Resitel / Researcher: MUDr. Petr Lesny

Reg. & / Reg. n.: AZV 17-31398A

Ndzev / Title: Dlouhé nekédujici RNA u myelodysplastického syn-
dromu: klinicky vyznam a implikace pro patogenezi/ Long non-co-
ding RNAs in myelodysplastic syndromes: clinical relevance and
implication in the pathogenesis

Trvdni / Duration: 2017-2020
Resitel / Researcher: Ing. Michaela Dostélova Merkerova, Ph.D.

Spoluresitel / Co-investigator: doc. Ing. Ji¥i Kléma, Ph.D., FEL CVUT Pra-
ha

Reg. ¢./ Reg. n.: AZV 17-31593A

Ndzev / Title: Analyza T bunék proti BK polyomaviru a lidskému
adenoviru u pfijemcd haploidentického 3tépu s hemoragickou
cystitidou / Analysis of T cells specific for BK polyomavirus and
Adenovirus in haploidentical transplant recipients with hemorr-
hagic cystitis

Trvdni / Duration: 2017-2020

Resitel / Researcher: RNDr. Sarka Némeckova, DrSc.

Reg. €./ Reg. n.: AZV NV18-03-00227

Nazev / Title: Identifikace a monitorovani prognostickych a pre-
diktivnich molekularnich markerd progrese u pacienti s myelo-
dysplastickym syndromem s nizkym rizikem / Identification and
monitoring of prognostic and predictive molecular markers in pa-
tients with low risk myelodysplastic syndrome

Trvdni / Duration: 2018-2021

Resitel / Researcher: Mgr. Monika Beli¢kova, Ph.D.



GACR i
(Grantové agentura Ceské republiky / Czech Science Foundation)
Reg. ¢./ Reg. n.: 18-18407S

Ndzev / Title: Epigenetické, genetické a molekularni faktory po-
tiebné pro mutagenezi onkogenu BCR-ABL1 v pribéhu lécby Ph
pozitivnich bunék inhibitorem tyrosinkinaz / Epigenetic, genetic
and molecular factors required for mutagenesis of oncogene BCR-
-ABL1 during Ph+ cells treatment with tyrosine kinase inhibitor

Trvdni / Duration: 2018-2020
Resitel / Researcher: Mgr. Katefina Machova Polakova, Ph.D.

Spoluresitel / Co-investigator: doc. MUDr. Ondfej Hrusak, Ph.D.

Evropské granty / EU Grants

OoPVVV

(Operacni program Vyzkum, vyvoj a vzdélavani / Operational
Programme for Research, Development and Education)

Reg. ¢./ Reg. n.: OP VVV CZ.02. 1. 01/0.0/0.0/16_025/0007428

Ndzev / Title: Pokrocily imunomonitoring a imunoterapie u hema-
tologickych a hematoonkologickych pacientd / Advanced Immu-
nomonitoring and Immunotherapy of Hematological and Hemato-
-oncological Patients

Trvdni / Duration: 2018-2021
Resitel / Researcher: prof. Ing. Jan E. Dyr, DrSc.

Ostatni / Others
Merck & Dohme, s.r. 0.

Reg. & / Reg. n.: Merck & Dohme s.r.o.lISID 37651

Ndzev / Title: O€kovani proti HPV u pacienti s rekurentni laryngalni
papillomatézou - je mozné zlepsit kvalitu jejich zivota? / Effect of
vaccination in patients with recurrent respiratory papillomatosis—
can we improve the quality of life of these patients?

Trvdni/ Duration: 2011-2019

Resitel / Researcher: RNDr. Ruth Tachezy, Ph.D.

Spoluresitel / Co-investigator: MUDr. Jitka Vydrova — Medical Health-
com,
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Spoluprace na mimoustavnich projektech / Cooperation on External
Projects

AZV CR .

(Agentura pro zdravotnicky vyzkum CR / Czech Health Research
Council)

Reg. & / Reg. n.: AZV 15-34498A

Ndzev / Title: Vyvoj novych metod bunécné a genové terapie hema-
tologickych malignit / Development of methods for cellular and
gene therapy of hematological malignancies

Trvdni / Duration: 2015-2019
Resitel / Researcher: MUDr. Pavel Otahal, PhD., 1. LF UK Praha

Spoluresitel / Co-investigator: RNDr. Sarka Némeékova, DrSc.

Reg. & / Reg. n.: AZV 17-28055A

Ndzev / Title: Stanoveni fenotypu a funkce imunitnich bunék jakoz-
to prediktort odpovédi na lécbu u pacientl se spinocelularnim
karcinomem hlavy a krku / Phenotype and function of head and
neck squamous cell carcinoma immune cells as predictive markers
of clinical response

Trvdni / Duration: 2017-2020
Resitel / Researcher: RNDr. Ruth Tachezy Ph.D., P¥F UK Praha

Spoluresitel / Co-investigator: RNDr. Eva Hamsikova

Reg. ¢./ Reg. n.: AZV 17-28778A

Ndzev / Title: Molekularni a imunologickad charakterizace hranic-
nich zmén ledvinnych 5tépl / Molecular and immunological cha-
racterisation of borderline changes of kidney allograft

Trvdni / Duration: 2017-2020
Resitel / Researcher: Mgr. Petra Hruba Ph.D., IKEM Praha

Spoluresitel / Co-investigator: Ing. Michaela Dostalova Merkerova,
Ph.D.

Reg. ¢./ Reg. n.: AZV 17-29992A

Ndzev / Title: Geneticka variabilita BKV v CR a jeji vliv na patogene-
zi infekce u pacientt po transplantaci ledvin / Genetic variability
of BKV in the Czech Republic and its influence on pathogenesis of
infection in kidney transplant recipients

Trvdni / Duration: 2017-2020
Resitel / Researcher: RNDr. Martina Salakova, Ph.D., PfF UK Praha



1. spoluresitel / 1st co-investigator: MUDr. Mariana Wohlfahrtova
Ph.D., IKEM Praha

2. spoluresitel / 2nd co-investigator: RNDr. Viera Ludvikova

3. spoluresitel / 3rd co-investigator: MUDr. Miroslav Fajtr, FN Hradec
Kralové

Reg. ¢./ Reg. n.: AZV 17-31777A

Ndzev / Title: Validace analyzy metylace promotori TSG spojenych
s HPV indukovanou karcinogenezi jako screeningového vysetreni
analniho karcinomu v rizikové populaci / A promotor methylation
of TSGs associated with HPV-driven carcinogenesis as a screening
tool for anal carcinoma at risk population - validation study

Trvdni/ Duration: 2017-2020

Resitel / Researcher: RNDr Jana Ka3pirkové PhD., LF Plzefi, UK Praha
1. spoluresitel / 1st co-investigator: RNDr. Jana Smahelova

2. spoluresitel / 2nd co-investigator: prof. MUDr. Jana Hercogova, CSc.,
Nemocnice Na Bulovce, Praha

Reg. ¢./ Reg. n.: AZV NV18-08-00149

Ndzev / Title: Kritické zhodnoceni lipidomu u pacientd s akutnim
koronarnim syndromem a cévni mozkovou piihodou ve vztahu ke
stupni oxidacniho stresu / Critical evaluation of the lipidome in
acute coronary syndrome and acute stroke patients in correlation
with the level of oxidative stress

Trvdni/ Duration: 2018-2021
Resitel / Researcher: doc. MUDr. Martin Maly, Ph.D., UVN Praha

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

2. spoluresitel / 2nd co-investigator: prof. Ing. Jan Dyr, DrSc.

Reg. ¢ / Reg. n.: AZV NV19-08-00147

Ndzev / Title: Pre-klinicka validace cGMP produkce CAR T-lymfocytt
pro lécbu solidnich tumort / Pre-clinical validation of cGMP pro-
duction of CAR T-cells for solid tumorstherapy

Trvdni/ Duration: 2019-2022

Resitel / Researcher: doc. RNDr. Irena Krontorad Koutna, Ph.D., FNUSA
Brno

1. spoluresitel / 1st co-investigator: MUDr. Pavel Otahal, Ph.D.

2. spoluresitel / 2nd co-investigator: Mgr. Pavel Simara, Ph.D., MU Brno
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GACR .
(Grantové agentura Ceské republiky / Czech Science Foundation)
Reg. & / Reg. n.: GA CR 19-02739S

Ndzev / Title: Plasmonické biosenzory pro studium biomolekular-
nich interakci/ Advanced plasmonic biosensors: towards the next-
-generation biomolecular interaction analysis

Trvdni / Duration: 2019-2021

Resitel / Researcher. doc. Ing. Jifi Homola, CSc., DSc., Ustav fotoniky
a elektroniky AV CR

1. spoluresitel / 1st co-investigator: prof. Ing. Jan Dyr, DrSc.

2. spoluresitel / 2nd co-investigator: Ing. Tomé3 Riedel, Ph.D., Ustav
makromolekularni chemie AV CR

Reg. & / Reg. n.: GA CR 19-04099S

Ndzev / Title: Role interakéni sité nukleofosminu v akutni myeloid-
ni leukémii s mutovanym NPM / Role of nucleophosmin interacto-
me in acute myeloid leukemia with mutated NPM

Trvdni / Duration: 2019-2021

Resitel / Researcher: prof. RNDr. Petr Hefman, CSc., MFF UK Praha
Spoluresitel / Co-investigator: Mgr. Barbora Brodska, Ph.D.

TACR .

(Technologicka agentura Ceské republiky / Technology Agency of

the Czech Republic)

Reg. & / Reg. n.: TA CR TG0O3010035

Ndzev / Title: UHKT: Uspé&$na komercializace hematologickych, he-
matoonkologickych aimunoterapeutickych produktd / IHBT: Su-
ccessfull Commercialization of Hematology, Hematooncology and
Immunotherapy Products

Trvdni/ Duration: 2016-2019
Resitel / Researcher: MUDr. Petr Lesny
Mezinarodni

European Treatment and Outcome Study — EUTOS — for CML (2019-
2021)

Resitel / Researcher: prof. Dr. med. Andreas Hochhaus

Spoluresitel / Co-investigator: doc. Mgr. Katefina Machova
Polakova, Ph.D.



KLINICKE STUDIE / CLINICAL STUDIES

Protocol CAMN107A2303: Randomizované, oteviené, multicentric-
ké klinické hodnoceni faze Il porovnavajici pfipravek nilotinib proti
pfipravku imatinib u dospélych pacient(, u kterych byla nové dia-
gnostikovéna chronickd myeloidni leukémie v chronické fazi (CML-
-CP) s pozitivnim Filadelfskym chromozomem (ph+). / A Phase llI
multi-center, open-label, randomized study of imatinib versus niloti-
nib in adult patients with newly diagnosed philadelphia chromoso-
me positive (Ph+) chronic myelogenous leukemia in chronic phase
(CML-CP). (MUDr. Klamova)

Protocol CA180399: Oteviend, randomizovana (2:1) studie faze 2B
klinického hodnoceni dasatinibu, ve srovnani simatinibem u pa-
cientl s chronickou fazi chronické myeloidni leukémie, ktefi nedo-
sahli optimalni odpovédi na lé¢bu po 3 mésicich terapie 400mg
imatinibu. / An Open-Label, Randomized (2:1) Phase 2b Study of Da-
satinib 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. (MUDr. Klamova)

Protocol CINC424D2301: Randomizované, otevfené, multicentrické
klinické hodnoceni faze Il hodnotici ruxolitinib v porovnani s nej-
lepsi dostupnou lé¢bou u pacientd se steroid-refrakterni chronickou
reakci Stépu proti hostiteli po alogenni transplantaci kmenovych
bunék (REACH 3). / A phase Ill randomized open-label multi-center
study of ruxolitinib vs best available therapy in patients with corti-
costeroid-refractory acute graft vs host disease after allogenic stem
cell transplantation (REACH 3). (MUDr. Valkova)

Protocol CINC424C2301: Randomizované, otevfené, multicent-
rické klinické hodnoceni faze Il hodnotici ruxolitinib v porovnani
s nejlepsi dostupnou lé¢bou u pacientl se steroid-refrakterni akut-
ni reakci Stépu proti hostiteli po alogenni transplantaci kmenovych
bunék (REACH 2). / A phase Il randomized open-label multi-center
study of ruxolitinib vs best available therapy in patients with corti-
costeroid-refractory acute graft vs host disease after allogenic stem
cell transplantation (REACH 2). (MUDr. Vydra)

Protocol AC220-A-U302: Dvojité zaslepend, placebem kontro-
lovana studie faze 3 pfipravku Quizartinib (AC220) podévaného
v kombinaci s induk¢ni a konsolidacni chemoterapii a jako udrZova-
ci lécba u pacientd ve véku 18 az 75 let s nové diagnostikovanou
akutni myeloidni leukémii FLT3-ITD (+) (QUANTUM-First). / A Phase 3,
Double-Blind, Placebo-controlled Study of Quizartinib (AC220) Ad-
ministered in Combination with Induction and Consolidation Che-
motherapy, and Administered as Maintenance Therapy in Subjects
18to 75 Years Old with Newly Diagnosed FLT3-ITD (+) Acute Myeloid
Leukemia (QUANTUM-First). (MUDr. Vydra)
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Protocol ALXN1210-301: Randomizované, oteviené klinické hodno-
ceni faze 3, kontrolované G¢innym pfipravkem, porovnavajici pFipra-
vek ALXN1210 a ekulizumab u dospélych pacientd s paroxysmalni
nocni hemoglobinurii (PNH), ktefi dosud nebyli léceni inhibitory
komplementu. / A Phase 3, Randomized, Open-Label, Active-Contro-
lled Study of ALXN1210 Versus Eculizumab in Complement Inhibi-
tor-Naive Adult Patients with Paroxysmal Nocturnal Hemoglobinuria
(PNH). (prof. Cermak)

Protocol CC-486-AML-001: Randomizované, dvojité zaslepené, pla-
cebem kontrolované klinické hodnoceni faze 3 hodnotici Gc¢innost
a bezpecnost perordlniho Azacytidinu plus nejlepsi podpdrné péce
ve srovnanis placebem plus nejlepsi podpUrnou pécijako udrZovaci
lé¢by u pacientl s akutni myelodni leukémii v Gplné remisi. / Phase
3, Randomized, Double-blind, Placebo controlled Study to compare
efficacy and safety Oral Azacitidine plus best supportive care versus
as Maintenance Therapy in subject with Acute myloid Leukemia in
complete remission. (prof. Cermak)

Protocol TUD-2DAUNO-058: Randomizovand studie srovnavajici
Ucinnost a bezpecnost rozdilnych davek daunorubicinu a dcinnost
a bezpecnost jedno versus dvou cykld indukéni chemoterapie u do-
spélych pacientl s akutni myeloidni leukémii pod 65 let véku. /
Randomized comparison between two dose levels of daunorubicin
and between one versus two cycles of in-duction therapy for adult
patients with acute myeloid leukemia <65 years. (MUDr. Mertova)

Protocol AZA-MDS-003: Multicentrické, randomizované, dvojité za-
slepené klinické hodnoceni faze 3 hodnotici Ucinnost a bezpecnost
peroralniho azacytidinu plus nejlepsi podpdrné péce ve srovnani
s placebem plus nejlepsi podpdrnou péci u anemickych a trombo-
cytopenickych pacientl zavislych na transfuzich cervenych krvinek
kvali myelodysplastickym syndromdm s nizsim rizikem podle IPSS.
/ A Phase 3, Multicenter, Randomized, Double-blind study to com-
pare the efficacy and safety of oral Azacitidine plus best supportive
care in subjects with red blood cell transfusion-dependent anemia
and thrombocytopenia due to IPSS Lower-Risk Myelodysplastic Syn-
dromes. (prof. Cermak)

Protocol MT 103-203: Konfirmacni multicentricka studie s jednim
ramenem k hodnoceni Gcinnosti, bezpecnosti a snasenlivosti pro-
tildtky blinatumomabu BiTE® u dospélych pacientl s minimalnim
rezidudlnim onemocnénim (MDR) B-prekurzorovou akutni lymfob-
lastickou leukémii. / A confirmatory multicenter, single-arm study
to assess the efficacy, safety, and tolerability of the BIiTE® antibody
blinatumomab in adult patients with minimal residual disease (MRD)
of B-precursor acute lymphoblastic leukemia. (MUDr. Salek)



Protocol CABLO01A2301: Randomizované, multicentrické, otevre-
né klinické hodnoceni faze Ill hodnotici peroralni pfipravek ABLOO1
v porovnani s bosutinibem u pacientd s chronickou myeloidni leu-
kemii v chronické fazi (CML-CP), dfive léc¢enych dvéma nebo vice
inhibitory tyrozinkinaz. / A phase 3, multi-center, open-label, rando-
mized study of oral ABLOO1 versus bosutinib in patients with Chro-
nic Myelogenous Leukemia in chronic phase (CML-CP), previously
treated with 2 or more tyrosine kinase inhibitors. (MUDr. Klamova)

Protocol INCB39110-301: Randomizovang, dvojité zaslepena, pla-
cebem kontrolovand studie faze 3 hodnotici pfipravek Itacitinib
nebo placebo v kombinaci s kortikosteroidy pfi lécbé prvni linie
akutni reakce $tépu proti hostiteli (GraftVersus-Host Disease). /
A Randomized, Double-Blind, Placebo-Controlled Phase 3 Study of
Itacitinib or Placebo in Combination With Corticosteroids for the Tre-
atment of First-Line Acute Graft Versus-Host Disease. (MUDr. Vitek)

Protocol AG348-C-003: Dlouhodobd globalni observacni studie
u pacientd s nedostatkem pyruvatkinazy. / A Study of AG-348 in
Adult Patients With Pyruvate Kinase Deficiency. (prof. Cermak)

Protocol UHKT-CAML-NK-01: Adoptivni transfer haploidentickych
ex-vivo expandovanych NK bunék pacientdim s refrakterni nebo re-
labujici akutni myeloidni leukémii v ramci alogenni transplantace
krvetvorby od haploidentického pfibuzného darce po sekvencnim
pfipravném protokolu. Monocentricka, oteviena studie faze lla s es-
kalujicim davkovanim. / Adoptive transfer of haploidentical ex-vivo
expanded NK cells in patients with refractory or relapsed acute my-
eloid leukemia followed by hematopoietic cell transplantation from
haploidentical related donor after sequential conditioning regimen.
A monocentric, single-dose escalation, open-label phase lla study.
(MUDr. Vydra)

Protocol 20150139: Observacni studie zaméFena na bezpeclnost
a Ucinnost blinatumomabu, jeho pouZiti a léCebné postupy. / An ob-
servational study of blinatumomab safety and efectiveness, utilisa-
tion, and treatment practices. (MUDr. Salek)

Protocol 04-30: Mezinarodni randomizovana kontrolovand studie
faze Ill hodnotici Rigosertib oproti lé¢bé zvolené lékafem u pacientd
s myelodysplastickym syndromem po selhani lécby hypometyluji-
cim pFipravkem. / A Phase lll, International, Randomized, Controlled
Study of Rigosertib versus Physicians Choice of Treatment in Pati-
ents with Myelodysplastic Syndrome after Failure of a Hypomethy-
lating Agent. (prof. Cermak)

Protocol TCB-202-001: Klinické hodnoceni bezpecnosti a Gcinnosti
alogennich y& T-lymfocytl expandovanych exvivo (Omnimmune®)
u pacientl s relabovanou nebo rezistentni akutni myeloidni leuké-
mii (AML), ktefi nemohou nebo nechtéji podstoupit vysokodavkova-
nou zachrannou chemoterapii a/nebo alogenni transplantaci krve-
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tvornych bunék. Otevfend studie faze |se zvysujici se davkou. /
Safety and efficacy of ex-vivo expanded allogeneic y& T-lympho-
cytes in patients with active relapsed or refractory acute myeloid
leukemia (AML) who are not eligible for or do not consent with high
dose salvage chemotherapy and/or allogeneic Hemato-poietic Cell
Transplantation (HCT). A mono-centric, dose escalation open-label
phase I/lla study. (MUDr. Vydra)

Protocol SHP620-302: Multicentrické randomizované dvojité za-
slepené a dvojité matouci aktivné kontrolované klinické hodnoce-
ni faze 3 k posouzeni Gcinnosti a bezpecnosti maribaviru v porov-
nani s valganciklovirem v lé¢bé cytomegalovirové (CMV) infekce
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