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NASE VIZE / O'R VISION

,Ustav hematologie a krevni transfuze.je rozvijejicim
se centrem prvotfidni mediciny a Spicko

a také pratelskou a bez [

i personal.”

“The Institute of Hematolo

is an expan centre o

and t@p-not esearch,

organization for both patients a

;"/
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NASE MISE\ OUR MISSION \

,Nasim p@slanim — smyslem existence

UHKT — je pecovat, lecit, vzdélavat a bédat.%
“Our mission — the meaning of existence ofﬁl T
— is to care, treat, educate and reseZk. g \
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ROK V CISLECH

22 661 ambulantné vySetfenych pacientt (dosud nejvice vySetfenych pacientt za ro italizaci a 7211
oSetfeni v dennim stacionafi. 73 alogennich primotransplantaci a 2 retransplantace (26 provede myeloablativ-
nim rezimu, ostatni nemyeloablativné) od HLA shodnych i haploidentickych daredi. 40 nové diagnostikovanych
pacientl s akutni myeloidni leukémii, 14 s akutni lymfoblastovou leukémii, 30 s chronickou myeloidni leukemii. Nove
diagnostikovano 37 nemocnych s MDS, 11 nemocnych s novou formou vzacné hemoglobinopatie. Péce o zhruba
500 nemocnych s poruchami hemostazy. Vice nez 31 000 vySetfenych vzork( krevniho obrazu, 1535 vySetrenych
natérl kostni dfené, provedeno pres 710 cytochemickych metod. 131 314 vykonu v laboratori pritokove cytometrie.
1638 vySetfenych vzorku z periferni krve nebo kostni dfené v laboratofi PCR diagnostiky leukémii. 79 012 vySetieni
skriningovych koagulaci a 24 304 specialnich vysetfeni v laboratofi pro poruchy hemostazy.

THE YEAR IN NUMBERS

22,661 patients examined on a day-case basis — the largest number of patients examined per year so far, 447\
pitalizations and 7,211 examinations at the Day Hospital. 73 allogeneic prime transplants and 2 re-transplants (2
performed in myeloablative regimen, others through non-myeloablative method) from both HLA identical and haplo-
-identical donors. 40 newly diagnosed patients with acute myeloid leukemia, 14 with acute lymphoblastic leukemia,
and 30 with chronic myeloid leukemia. Newly diagnosed were 37 patients suffering from MDS and 11 patients suf-
fering from a new form of rare hemoglobinopathy. Care was provided to approximately 500 patients with disorders
in hemostasis. Over 31,000 blood count samples were tested, 1,535 bone marrow smears were examined, and
cytochemical methods were used in more than 710 cases. The Laboratory of Flow Cytometry provided 131,314
services. 1,745 samples of peripheral blood or bone marrow were examined by the Laboratory of PCR Diagnostics
of Leukemias. 79,012 screening coagulations were tested, and 24,304 special examinations were made by the
Laboratory for Disorders in Hemostasis.
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Na Klinickém Useku provadime diagnostiku a [é¢bu nemocnych s nadorovymi
i nenadorovymi onemocnénimi krvetvorby, nejcastéji s akutnimi a chronicky-
mi leukémiemi, myelodysplastickym syndromem, myeloproliferativnimi one-
mocnénimi a vrozenymi nebo ziskanymi poruchami krevni srazlivosti. V in-
dikovanych pfipadech pacienty alogenné transplantujeme, zajiStujeme také
moznost intenzivni hematologické péce.

V |écbé pacientu hraje zcela zasadni roli tymovy pfistup, zajistény spolupraci
zkuSenych lékaru, sester, oSetfovatelt i dal$ich specialisty, jako je nutri¢ni
terapeutka, fyzioterapeut nebo klinicky farmaceut a psycholog. Diky tomuto
konceptu mGzeme pecovat o pacienty s tézkymi hematologickymi diagn6za-
mi v nejSirSim mozném spektru.

V8echny diagnostické i [éCebné postupy provadéné v UHKT splfiuji nejpfis-
né;jSi svétové standardy. Diky tomu je UHKT jiz 10 let drzitelem prestizni me-
zinarodni akreditace Joint Commission International.

Spolupracujeme také s fadou prednich hematologickych organizaci v Cesku
i v Evropé, napfiklad s Ceskou leukemickou skupinou pro Zivot a s European
LeukemiaNet.

Klinicky usek se vénuje také vyuce studentl v ramci 1. |ékafské fakulty Uni-
verzity Karlovy a probiha zde také postgradualni profesni vzdélavani lékaru.

Zakladni programy Klinického useku

e Alogenni transplantace kmenovych bunék krvetvorby, pfedevSim od ne-
pfibuznych darcu jak po klasické priprave, tak po pfipravé s redukovanou
intenzitou od HLA shodnych i haploidentickych pokrevnich darct a od darcu
nepfibuznych. UHKT je v sou¢asné dobé& centrem s nejvétsim podtem t&chto
narodnych vykonti v Ceské republice.

e Intenzivni hematologicka péce vcetné umélé plicni ventilace a mimotél-
nich eliminac¢nich metod. Specializovanou péci zajistuji kromé hematologt
také konziliafi z dal$ich medicinskych oboru.

e Lécba pacientt s akutnimi leukémiemi dle mezinarodnich protokold, véet-
né zavadéni novych medicinskych postupt.

e Program diagnostiky a lIécby pacientl s chronickou myeloidni leukémii
véetné cilené 1é€Cby inhibitory tyrozinovych kinaz, chronickou lymfatickou leu-
kémii a také s Phnegativnimi myeloproliferativnimi onemocnénimi.

e Péce o nemocné se vzacnymi diagn6zami, zejména vrozenymi a ziska-
nymi poruchami €ervené krevni fady, myelodysplastickym syndromem a pa-
roxysmalni no&ni hemoglobinurii. UHKT je Centrem pro vzacné choroby kr-
vetvorby a Centrem excelence pro diagnostiku a 1ébu MDS v ramci MDS
Foundation.

¢ Diagnostika a Ié€ba nemocnych se ziskanymi i vrozenymi krvacivymi sta-
vy a trombofilnimi stavy s fadou v Ceské republice unikatnich vysetfeni.
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Our Clinical Division provides diagnostics and treatment of patients with acu-
te and chronic leukemias, myelodysplastic syndrome, myeloproliferative di-
seases and congenital or acquired coagulation disorders. In indicated cases
we perform allogeneic transplantations, and we also offer the possibility of
intensive hematological care to patients.

A paramount role in patients’ treatment is played by the team approach, se-
cured through cooperation of experienced physicians, nurses, hospital atten-
dants and other specialists such as a nutrition therapist, a physiotherapist
or a clinical pharmacist and a psychologist. Thanks to this concept we can
take care of patients with serious hematological diagnoses in the broadest
possible spectrum.

All diagnostic and therapeutic methods used at IHBT meet the strictest world
standards. Thanks to it, IHBT holds the prestigious international accreditation
of the Joint Commission International already for 10 years.

We also cooperate with a number of leading hematological organizations in
the Czech Republic and Europe, for instance with the Czech Leukemia Study
Group - for Life and the European LeukemiaNet.

The Clinical Division is also engaged in educating students in the framework
of the 1st Medical Faculty of Charles University, and in postgraduate profes-
sional education of physicians.

Basic programs of the Clinical Division

e Allogeneic hematopoietic stem cell transplantation, predominantly from
unrelated donors following both standard and reduced intensity from both
HLA identical and haplo-identical related and unrelated donors. IHBT current-
ly is the centre with the largest number of these challenging procedures in the
Czech Republic.

o Hematological intensive care, including artificial pulmonary ventilation
and extracorporeal elimination methods. Apart from hematologists, speciali-
zed care is also provided by consultants from other medical fields.

o Treatment of patients with acute leukemias according to international pro-
tocols, including the introduction of new medical methods.

e Program for diagnostics and treatment of patients with chronic myeloid
leukemia, including targeted treatment with inhibitors of tyrosine kinases,
chronic lymphatic leukemia, as well as Phnegative myeloproliferative dise-
ases.

e Care of patients with rare diagnoses, namely congenital and acquired
disorders of the red blood system, myelodysplastic syndrome and paroxy-
smal night hemoglobinuria. IHBT is a Centre for Rare Hematopoietic Dise-
ases and a Centre of Excellence for Diagnostics and Treatment of MDS in the
framework of the MDS Foundation.

e Diagnostics and treatment of patients with both acquired and congenital
bleeding conditions and thrombophilic conditions with a number of examinati-
ons unique in Czech Republic.
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Transplantacni jednotka a Jednotka intenzivni hematologické péce

Pacienti indikovani k transplantaci kostni dfené jsou lé€eni na Transplan-
tacni jednotce a Jednotce intenzivni hematologické péce. Nejcastéji se
jedna o pacienty s diagn6zou akutni myeloidni leukémie a MDS,

ale i s ostatnimi hematologickymi nemocemi. Od roku 1986 v UHKT kazdo-
ro&né& provedeme nejvice alogennich transplantaci v ramci Ceské republiky.
V roce 2017 jsme udélali 73 alogennich primotransplantaci a 2 retransplan-
tace od HLA shodnych i haploidentickych pokrevnich darct a od darcu nepfi-
buznych pro nasledujici diagnézy: AML-32, MDS-19, ALL-12, CML-3, NHL-
3, CLL-2, SAA-4. 26 transplantaci jsme provedli v myeloablativnim rezimu,
ostatni nemyeloablativné. 9 transplantaci bylo od HLA shodného sourozence,
25 od pokrevniho haploidentického darce a 41 transplantaci od darce nepfi-
buzného. U 6 pacientli jsme pouzili kostni dfefi, ostatni jsme transplantovali
perifernimi kmenovymi burikami. Do konce roku 2017 jsme od roku 1986 pro-
vedli celkem 1324 transplantaci, pfevazné alogennich.

Pro dal$i vazné diagnézy a mimoradneé tézké stavy slouzi

Jednotka intenzivni hematologické péce. Zde mame moznost napojeni pa-
cientd na umélou plicni ventilaci, kterou jsme v roce 2017 provadéli u 20 paci-
entl, a kontinualni eliminaéni metody, kterou potfebovalo 7 pacient(. Celkem
jsme v tomto roce na Jednotce intenzivni hematologické péce a Transplan-
tacni jednotce lécCili 242 pacientd véetné 75 transplantovanych.

Lazkové oddéleni

Na lizkovém oddéleni UHKT diagnostikujeme a 1é¢ime nemocné prevazné
s nadorovymi, ale i nenadorovymi chorobami krvetvorby. Provadime zde spe-
cializovana a superkonziliarni vySetfeni, oddéleni se zaméfuje také na kom-
plexni specializované lé¢ebné postupy.

NejcastéjSimi diagnézami v hospitalizacni péci lGzkového oddéleni jsou
akutni myeloidni (AML) a akutni lymfoblastova leukémie (ALL). Celkem jsme
v roce 2017 na nasem oddéleni Iécili 40 pacientd s AML. Mira dosazeni kom-
pletni hematologické remise dosahla 82 % (po jednom nebo dvou cyklech in-
dukéni chemoterapie). Priblizné 40 % pacient(, u kterych AML v daném roce
diagnostikujeme, bylo indikovano k provedeni transplantace kostni dfené.
Pocet ALL, diagnostikovanych a intenzivné Ié¢enych protokolem GMALL, byl
14. Po indukénich cyklech se mira dosazeni remise blizi 90 %, k transplan-
taci bunék krvetvorby indikujeme 25-30 % pacientt s ALL diagnostikovanych
v daném roce. Pocet lIé€enych pacientt s akutni promyelocytarni leukémii
(APL) byl v roce 2017 dvojnasobny oproti predchozimu roku — 1é€bu podstou-
pilo 10 nemocnych.

UHKT_2018.indd 11
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Transplant Unit and Hematological Intensive Care Unit

Patients indicated for bone marrow transplantation are treated at the
Transplant Unit and the Hematological Intensive Care Unit. Most fre-
quently they are patients with diagnosed acute myeloid leukemia and MDS,
but also with the other hematological diseases. Since 1986 IHBT performs
the largest number of allogeneic transplants in the Czech Republic. In 2017
we made 73 allogeneic prime transplants and 2 re-transplants from both HLA
identical and haploidentical blood-related donors, and from unrelated donors
for the following diagnoses: AML-32, MDS-19, ALL-12, CML-3, NHL-3, CLL-2,
and SAA-4. 26 transplants were performed in myeloablative regimen, others
through non-myeloablative method. 9 transplants were from a HLA identical
sibling, 25 from a blood-related haploidentical donor, and 41 transplants from
an unrelated donor. We used bone marrow for 6 patients; the others were
transplanted with peripheral stem cells. From 1986 until the end of 2017 we
performed a total of 1,324 transplants, mostly allogeneic.

Patients with other serious diagnoses and exceptionally severe conditions
are attended by the Hematological Intensive Care Unit. Here were have the
possibility of connecting patients to artificial lung ventilation, which we used
for 20 patients in 2017, and continuous elimination method, which was nee-
ded by 7 patients. We treated a total of 242 patients, including 75 transplanted
ones, at the Hematological Intensive Care Unit and the Transplant Unit in
2017.

Inpatient Department

At the IHBT Inpatient Department we diagnose and treat patients suffering
predominantly from neoplastic and non-neoplastic hematopoietic diseases.
Here we perform specialized and superconsultation examinations and we
also focus on complex specialized medical procedures.

The most frequent diagnoses in the hospitalization care of the Inpatient De-
partment are acute myeloid leukemia (AML) and acute lymphoblastic leuke-
mia (ALL). Our department treated a total of 40 patients with AML in 2017.
The degree of full hematological remission reached 82 % (after one or two
cycles of induction chemotherapy). Approximately 40 % of patients, in whom
we diagnose AML in a given year, were indicated for bone marrow transplan-
tation. The number of patients with ALL, diagnosed and intensively treated
with GMALL protocol, was 14. The rate of remission after induction cycles is
close to 90 %; we indicate 25-30 % patients with ALL diagnosed in a given
year for hematopoietic cell transplantation. The number of treated patients
with acute promyelocytic leukemia (APL) was double in 2017 compared to the
previous year — the treatment was provided to 10 patients.
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Na lizkovém oddéleni |é€ime také nemocné s jinymi zavaznymi diagnézami a
také komplikacemi souvisejicimi s podanou Ié¢bou ¢i provedenou transplan-
taci bunék krvetvorby, myelodysplastické syndromy vyzadujici intenzivni 1&¢-
bu, chronické myeloidni leukemie v pokrocilé fazi nemoci, ostatni myeloproli-
ferativni onemocnéni (polycytemia vera, esencialni trombocytemie, primarni
myelofibrézy), chronické lymfoblastické leukemie, vrozené a ziskané poruchy
krevni srazlivosti, ITP, TTP, tézké formy hemolytickych anémii, aplastické
anémie, realizujeme také terminalni paliativni pobyty.

Nabizenou lé€bu aplikujeme dle mezinarodnich a narodnich protokoll pfi-
slusnych k dané diagnéze. Dale nemocné zafazujeme do stale se rozSifu-
jiciho portfolia klinickych studii. Soucasti Ié¢by jsou nejCastéji cykly chemo-
terapie, dale cilena biologicka Ié¢ba, 1éEba imunologicka, imunosupresivni,
pfistrojova (TPE, deplec¢ni vykony, provadéné ve spolupraci s aferetickym
oddélenim UHKT) a rizné formy transplantace bunék krvetvorby.

Ambulance a Denni stacionar

Ambulance je pro vétSinu pacientld mistem prvniho kontaktu. Sledujeme

a légime zde v8ak i nemocné, ktefi jiz prosli I0zkovymi &astmi UHKT. Diky
medicinskému pokroku mizeme stale vice pacientl |écit v ambulantnim re-
zimu. | proto bylo nutné navysit po€et ambulantnich vySetfoven na soucas-
nych 10. Loni byl pocet téchto oSetfeni na Ambulanci nejvyssi za poslednich
sedm let (22 661), a to jak v klasickych ambulancich, kde provadime také
superkonziliarni vySetfeni pacientu z jinych pracovist, tak v ambulancich spe-
cializovanych &i v Dennim stacionafi, kde podavame predevsim krevni deri-
vaty, chemoterapii i biologickou 1é€bu. V Dennim stacionafi jsme v roce 2017
provedli 7211 oSetfeni a podali 3560 terapeutickych jednotek erytrocytovych
koncentratl, 1278 terapeutickych jednotek desti¢kovych pfipravki a 246 jed-
notek Cerstvé zmrazené plazmy.

Ambulantné jsme v roce 2017 provedli 1007 sternalnich punkci a 252 trepano-
biopsii. Vénujeme se diagnosticky celému spektru hematologickych diagnéz,
zvlasté se zaméfujeme na diagnostiku a lIébu akutnich leukémii a dalSich
onemocnéni myeloidni fady s vyhledem provedeni alogenni transplantace
kostni dfené. Mame zde specializované ambulance, napfiklad ambulanci pro
péci o dospélé pacienty s vrozenymi deficity koagula¢nich faktord, ambulanci,
kde jsou dispenzarizovani a Ié€eni pacienti se vzacnymi onemocnénimi Cer-
vené krevni fady, ambulanci pecujici o pacienty transplantované, ambulanci
se zaméfenim na chronickou myeloidni leukemii (CML). Lé¢ba nemocnych
s CML pomoci inhibitord tyrozinovych kinaz umoznuje dlouhodobé prfezivani
témér 90 % nemocnych.

Nemocnym s myelodysplastickym syndromem (MDS) podavame lenalidomid,
azacytidin, erytropoetin, chemoterapie nebo jsou zafazeni do transplantacni-
ho programu. Data tykajici se lé¢by MDS zadavame do registru Czech MDS
Group a do evropského MDS registru. V ramci studijnich protokold mizeme
pacientim nabidnout 1é€bu novymi léky (biologicka terapie, p.o. azacitidin,
nové inhibitory tyrozinkinazy).

UHKT_2018.indd 12
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At the IHBT Inpatient Department we also treat patients with other serious
diagnoses, as well as with complications related to the provided treatment
or performed hematopoietic cell transplantation, myelodysplastic syndromes
requiring intensive care, chronic myeloid leukemias at an advanced stage of
the disease, other myeloproliferative diseases (polycythemia vera, essential
thrombocythemia , primary myelofibrosis), chronic lymphoblastic leukemias,
both congenital and acquired coagulation disorders, ITP, TTP, serious forms
of hemolytic anemias, aplastic anemias; we also provide terminal palliative
care.

Our care is offered in conformity with international and national protocols
applicable to given diagnoses. Furthermore, we incorporate patients in an
ever broader portfolio of clinical studies. The most frequent treatment com-
prises cycles of chemotherapy, as well as targeted biological therapies, im-
munological, immunosuppressive and instrumental therapies (TPE, depletion
procedures performed in cooperation with the IHBT Apheresis Department)
and different forms of hematopoietic cell transplantation.

Outpatient Department and Day Hospital

The Outpatient Department is the first contact place for most patients. Ho-
wever, it also monitors and treats patients who have already passed through
inpatients parts of IHBT. Thanks to progress in medicine we are able to treat
ever more patients in the outpatient regimen. This is why it was necessary
to increase the number of examination rooms to the current 10 rooms. The
number of these treatments at the Outpatient Department in 2017 was the
largest in the past seven years (22,661), both in standard centres where we
also perform superconsultation examinations of patients from other centres,
and specialized centres or at the Day Hospital where we primarily administer
blood derivatives, chemotherapy and biological therapies. In 2017 our Day
Hospital performed 7,211 examinations and administered 3,560 therapeutic
units of erythrocyte concentrates, 1,278 therapeutic units of platelet products
and 246 units of freshly frozen plasma.

In 2017 we performed 1,007 sternal punctions and 252 trepanobiopsies on
a day-case basis. We are engaged in diagnostics of a whole spectrum of
hematological diagnoses, focusing especially on diagnostics and treatment
of acute leukemias and other myeloid-type diseases with a prospect of per-
forming allogeneic bone marrow transplantation. In this area we have speci-
alized centres, such as a centre for the care of adult patients with congenital
coagulation-factor deficiencies, a centre 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). The treatment of patients with CML with the help of inhibitors of tyrosi-
ne kinases facilitates a long-term survival of almost 90 % of patients.

We treat patients suffering from myelodysplastic syndrome (MDS) with lena-
lidomide, azacytidine erythropoietin or chemotherapy, or they are included in
our Transplant Program. We enter data related to MDS treatment intro the
Czech MDS Group Registry and the European MDS Registry. In the frame-
work of study protocols, we can offer patients the treatment with new medi-
cines (biological therapy, p.o. azacytidine, new inhibitors of tyrosinkinase).
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Centrum pro trombézu a hemostazu

Centrum pro trombézu a hemostazu je jednim ze tfi Center komplexni
péde pro dospélé pacienty s vrozenymi deficity koagula&nich faktorti v Ces-
ku. Jedna se zejména o pacienty s hemofilii A a hemofilii B, v€etné pacientd
s hemofilii a inhibitorem, pfenasecky hemofilie se snizenou hladinou FVIII/
FIX, nemocné s von Willebrandovou chorobou a s vzacnymi deficity koagu-
la¢nich faktor(. Celkovy pocet pacientd s uvedenymi diagn6zami je v soucas-
né dobé vice nez 500.

Centrum je také vyznamnym centrem pro diagnostiku a lé¢bu zavaznych
ziskanych poruch hemostazy, predevsim ziskanych inhibitord koagulaénich
faktort (zhruba 40 pacient() ¢i trombotické trombocytopenické purpury (35
pacient(), a dale pro diagnostiku a péci o pacienty s trombofilnimi stavy. Po-
skytuje lécbu plazmatickymi a rekombinantnimi koncentraty koagula¢nich
faktort, v€etné dlouhodobé profylaxe k prevenci krvacivych epizod u pacientl
s vrozenymi deficity koagulacnich faktord nebo jejich inhibitorem.

Centrum také zajistuje rehabilitaci pohybového aparatu pacientt s tézkymi
formami hemofilie. Poskytuje téZ hematologické zajisténi vSech typu chirur-
gickych a ortopedickych vykon( v ramci celé republiky, zajisténi t&éhotenstvi
a porodu pacientek s vrozenymi krvacivymi poruchami ¢i komplexni terapii
pacientl s inhibitory koagulacnich faktord véetné imunosupresivni |é¢by.

V ramci vzdélavaci €innosti centrum kazdoro¢né porada kongres zaméreny
na diagnostiku a Ié€bu vrozenych a ziskanych krvacivych poruch.

Oddéleni imunoterapie

Oddéleni imunoterapie ziskalo v roce 2017 povoleni k vyrobé Iécivého pfi-
pravku pro moderni terapie obsahujiciho haploidentické in vitro expandované
NK (natural killer — pfirozeni zabije¢i) buriky pro Ié€bu AML u pacientq,

u nichz byly vy€erpany vSechny ostatni Ié€ebné postupy. Nyni mizeme tyto
buriky aplikovat prvnim 6 pacientdm v ramci schvaleného klinického hodno-
ceni.

V ramci programu rozvoje modernich terapii v UHKT jsme navazali vyzkvum-
nou spolupraci se Skotskou spole¢nosti TC Biopharm a pfipravujeme v Ces-
ku prvni klinické hodnoceni alogennich gama-delta T lymfocytl v Ié¢bé AML.

Dokonc¢ili jsme vystavbu Gistych prostor pro vyrobu Ié€ivych pFipravkd geno-
vé terapie (T lymfocytl s chimerickymi antigennimi receptory proti antigenu
CD19) a zahdjili vyrobu pilotnich Sarzi.
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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 persons with hemophilia A and he-
mophilia 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 500.

The centre also is an important site for diagnostics and treatment of serious
acquired disorders in hemostasis, chiefly acquired inhibitors of coagulation
factors (some 40 patients) or thrombotic thrombocytopenic purpura (35 pati-
ents), as well as for diagnostics and care of patients with thrombophilic condi-
tions. 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 also provides rehabilitation of the locomotor system of patients
with severe forms of hemophilia. It also provides hematological backup of
all types of surgical and orthopaedic procedures in the entire Czech Repub-
lic, backup of pregnancy and delivery of patients with congenital bleeding
disorders or complex therapy of patients with coagulation factor inhibitors,
including immunosuppressive treatment.

In the framework of education activity, the centre organizes annual congre-
sses focused on diagnostics and treatment on congenital and acquired blee-
ding disorders.

Department of Inmunotherapy

In 2017 the Department of Inmunotherapy obtained a licence for the manu-
facture of a medicinal product for modern therapies containing haploidentical
in vitro expanded NK (natural killer) cells for the treatment of AML in patients
for whom all other therapies were used up. At present we can apply these
cells to first 6 patients within an approved clinical trial.

In the framework of the program of development of modern therapies at IHBT,
we established research cooperation with the Scottish TC Biopharm company
and prepare the first clinical trial of allogeneic gamma-delta T lymphocytes in
the treatment of AML in the Czech Republic.

We completed the construction of clean premises for the manufacture of gene
therapy medicines (T lymphocytes with chimeric antigenic receptors against
antigen CD19) and started to manufacture pilot batches.
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Paliativni péce

Zajem o paliativni péci, snaha postarat se o pacienty se $patnou prognézou
a jejich blizké nebo sdilet péci o né se zafizenimi paliativni péce je zdravot-
nikim v UHKT vlastni. Touto &innosti se zabyva multidisciplinarni paliativni
tym a v provozu je rovnéz ambulance podpurné a paliativni péce. K vétsi
tematizaci paliativnich pfistupt vedla uéast UHKT v programu ,Spolu aZ do
konce* Nadacniho fondu Avast a ¢erpani prostfedkd s U€asti spojenych v le-
tech 2016 az 2017. Na pracovisti existuje shoda na vhodnosti poskytovani
kvalitni paliativni pé¢e hematoonkologickym pacientim a pokracuje také sna-
ha kurativni a paliativni pé¢i optimalné propojit.

Centrum pro vzacné choroby krvetvorby

Centrum pro vzacné choroby krvetvorby bylo vyhlaSeno ve Véstniku Mi-
nisterstva zdravotnictvi CR v roce 2014 a vénuje se komplexni pégi zejména
0 nemocné s vzacnymi vrozenymi a ziskanymi poruchami ¢ervené krevni
fady, s myelodysplastickym syndromem (MDS) a paroxysmalni no¢ni he-
moglobinurii (PNH). Sougasné je UHKT Centrem excelence pro diagnostiku
a lécbu MDS v ramci MDS Foundation. Data tykajici se 1éEby MDS zadavame
do registru Czech MDS Group a do evropského MDS registru, data o nemoc-
nych s PNH zadavame do International PNH Registry.

V soudasné dobé v UHKT sledujeme 105 nemocnych s MDS. V roce 2017
jsme diagnostikovali 37 novych nemocnych s MDS, z toho 8 s ¢asnymi forma-
mi choroby, 24 nemocnych s pokrogilou formou choroby s nadbytkem blastt
a 5 nemocnych s formou RAEB-T, dnes fazené do skupiny AML s dysplastic-
kymi rysy. Nemocné s ¢asnymi formami MDS vétSinou |é€ime konzervativné
(podplirna lécba, ristové faktory, revlimid, chelatace), mlad$i nemocné s ne-
pfiznivymi prognostickymi faktory indikujeme k alogenni transplantaci krve-
tvornych bunék, starS$i nemocné Ié¢ime podavanim hypometylacnich latek.

V UHKT sledujeme 36 nemocnych s diagnézou PNH, v roce 2017 jsme dia-
gnostikovali 4 nové nemocné s PNH, nemocni s leh¢i formou choroby jsou
sledovani a dostavaji antikoagulaéni 1é¢bu a podle potfeby deleukotizované
transfuze erytrocytd, 11 nemocnych se zavaznym pribé&éhem choroby lé€ime
dlouhodobym podavanim eculizumabu.

V roce 2017 jsme diagnostikovali dalSich 11 nemocnych se vzacnymi vro-
zenymi poruchami tvorby hemoglobinu, pocet dispenzarizovanych s témito
chorobami nyni €ita 131 nemocnych. Opakované jsme zjistili i vyskyt
heterozygotni formy alfa-thalasémie i v ¢eskych rodinach.
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Palliative care

The interest in palliative care, efforts to take care of patients with bad pro-
gnosis and their close persons or to share the care of such patients with
palliative care establishments is characteristic for medical personnel of IHBT.
This activity is pursued by a multidisciplinary palliative team and, in the actu-
al operation, also by the Outpatient Centre for Supportive and Palliative
Care. Instrumental in a larger thematization of palliative approaches was the
involvement of IHBT in the program entitled “Together until the end” of the
Avast Foundation and the drawing of resources related to this involvement in
the years 2016—2017. Consensus exists at the centre about the suitability of
the provision of good palliative care to hemato-oncological patients, and the-
re are continuing efforts aimed at reaching an optimum connection between
curative and palliative care.

Centre for Rare Hematopoietic Diseases

The Centre for Rare Hematopoietic Diseases was announced in a Bulletin
of the Ministry of Health of the Czech Republic in 2014, and it is engaged in
complex care chiefly of patients with rare congenital and acquired disorders
of the red blood system, with myelodysplastic syndrome (MDS) and paro-
xysmal night hemoglobinuria (PNH). At the same time, IHBT is a centre of
excellence for diagnostics and treatment of MDS in the framework of the MDS
Foundation. We input data related to the treatment of MDS into the Czech
MDS Group registry and the European MDS Registry, and data on patients
with PNH into the International PNH Registry.

At present we at IHBT monitor 105 patients with MDS. In 2017 we diagnosed
37 new patients with MDS, 8 of whom having early forms of the disease, 24
patients having an advanced form of the disease with an excess of blasts
and 5 patients with a form of RAEB-T, currently included in the AML groups
with dysplastic attributes. We treat patients with early forms of MDS most-
ly conservatively (supportive treatment, growth factors, revlimid, chelatase),
we indicate younger patients with adverse prognostic factors for allogeneic
transplantation of hematopoietic cells, and we treat older patients through the
administration of hypomethylating agents.

We at IHBT monitor 36 patients with the PNH diagnosis, in 2017we diagno-
sed 4 new patients with PNH; patients with a milder form of the disease are
monitored and receive anticoagulation treatment and, if needed, deleucotized
transfusions of erythrocytes; 11 patients with a severe course of the disease
are treated at IHBT through a long-term administration of eculizumab.

In 2017 we diagnosed other 11 patients with rare congenital hemoglobin for-
mation disorders; the number of dispensarized patients with these diseases
currently totals 131 persons. We repeatedly detected the occurrence

of a heterozygotic form of alpha-thalassemia also in Czech families.
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Laboratore Klinického tseku

Laboratof pro poruchy hemostazy je akreditovana podle ISO:15189 a prova-
di jedine&na vysetfeni v Cesku, jako jsou kompletni fenotypovy a geneticky
screening hemofilie A, hemofilie B, von Willebrandovy choroby, deficitu an-
titrombinu, proteinu S, proteinu C, atypického HUS (hemolyticko-uremické-
ho syndromu), TTP (trombotické trombocytopenické purpury), MYH9 a jiné
vzacné vrozené poruchy hemostazy. Provadi rovnéz genetické i koagulaéni
stanoveni prenasecstvi hemofilie a prenatalni vySetfeni hemofilie a vzacnych
poruch hemostazy. Laboratof spolupracuje s kardiologickymi, nefrologickymi,
neurologickymi, genetickymi a jinymi pracovisti a provadi konziliarni ¢innost
v diagnostickych metodikach poruch hemostazy a laboratorni diagnostice pro
celou Ceskou republiku. Jeji souéasti je také Narodni referenéni laboratof pro
poruchy hemostazy, ktera spravuje Narodni registr nemocnych s vrozenymi
poruchami koagulace. Laborator Uzce spolupracuje s Centrem pro trombdzu
a hemostazu UHKT.

Morfologickocytochemicka laboratof cytologicky hodnoti natéry periferni
krve a aspiratQ kostni dfené, a to i v ramci konziliarnich vySetfeni. Je jednou
z referencénich laboratofi Skupiny expertnich pracovist pro mikroskopickou
analyzu natér( periferni krve v ramci organizace externi kvality organizované
firmou SEKK, s. r. 0. Spolednosti CIA, o. p. s., ma akreditované metody na
vySetfeni krevniho obrazu a natéru periferni krve dle aktualni verze normy
1ISO:15189. Krevni obrazy vySetfuje na modernich analyzatorech firmy SYS-
MEX, s. r. 0., (XN10 a XN20), které nabizeji i dal$i nadstavbové parametry
vyuzitelné v diagnostice hematologickych chorob. Pfistroj pro pfipravu natéru
periferni krve a jeho barveni a pfistroje pro digitalni hodnoceni natéru perifer-
ni krve usnadnuji svou vykonnosti laboratorni praci.

Laborator pritokové cytometrie se specializuje na vySetfeni v oblasti na-
dorové, nenadorové a transplanta¢ni hematologie a zabyva se i zavadénim
a naslednou klinickou validaci novych laboratornich postupl v souladu s do-
porucenim International Clinical Cytometry Society (ICCS) a European Soci-
ety of Clinical Cell Analysis (ESCCA). Laboratof provedla v roce 2017 celkem
236 551 vykonu. Nové byly akreditované dle normy CSN EN ISO 15189 stan-
dardni operacni postupy na stanoveni minimaini zbytkové nemoci u pacientd
s chronickou lymfocytarni leukémii (B-CLL) a akutni B-lymfoblastickou leuké-
mii (B-ALL). Od roku 2013 laboratof zajiStuje externi kontrolu kvality pro spe-
cializované metodiky klinické pratokové cytometrie formou mezilaboratorniho
porovnani v ramci Ceské a Slovenské republiky a od roku 2014 je organiz
torem Prazské mezinarodni Skoly pritokové cytometrie pod zastitou ESCCA.
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Laboratories of the Clinical Division

The Laboratory for Disorders in Hemostasis is accredited according to
1ISO:15189 and performs unique examinations in the Czech Republic, such
as complete phenotype and genetic screening of hemophilia A, hemophilia
B, von Willebrand disease, deficit of antitrombine, protein S, protein C, aty-
pical HUS (hemolytic-uremic syndrome), TTP (thrombotic thrombocytopenic
purpura), MYH9 and other rare congenital disorders in hemostasis. It also
performs genetic and coagulation hemophilia transmission and prenatal
examination of hemophilia and rare disorders in hemostasis. The laboratory
cooperates with cardiological, nephrological, neurological, genetic and other
centres, and it carries out consultation activity in diagnostic methodologies
of disorders in hemostasis and laboratory diagnostics for the entire Czech
Republic. lts part is the National Reference Laboratory for Disorders in He-
mostasis which administers the National Registry of Patients with Congenital
Coagulation Disorders. The laboratory closely cooperates with the Centre for
Thrombosis and Hemostasis of IHBT.

The MorphologicalCytochemical Laboratory makes cytological assess-
ment of smears of peripheral blood and bone marrow aspirates, namely also
in the framework of consultation examinations. It is one of the reference la-
boratories of the Group of Expert Centres for Microscopic Analysis of Peri-
pheral Blood Smears in the framework of the organization of external quality
organized by the company SEKK, s. r. o. It has methods accredited by CAl for
the examination of blood count and peripheral blood smears according to the
current version of 1ISO:15189 standard. It examines blood counts on modern
analyzers made by SYSMEX Corporation (XN10 a XN20), which also offer
other superstructural parameters usable in diagnostics of hematological dise-
ases. The efficiency of the apparatus for the preparation of peripheral blood
smear and its staining and instruments for digital assessment of peripheral
blood smear facilitate laboratory work.

The Laboratory of Flow Cytometry specializes in the examination of ma-
lignant, non-malignant and transplant hematology and it is also engaged in
the introduction and subsequent clinical validation of new laboratory tech-
niques in conformity with the recommendation of the International Clinical
Cytometry Society (ICCS) and the European Society of Clinical Cell Analysis
(ESCCA). In 2017 the laboratory carried out a total of 236,551 procedures.
Newly accredited according to the standard CSN EN ISO 15189 were stan-
dard operation procedures for the determination of minimum residual disease
in patients with chronic lymphocytic leukemia (B-CLL) and acute B-lymphob-
lastic leukemia (B-ALL). Since 2013 the laboratory provides external quality
control for specialized methods of clinical flow cytometry in the form of inter-
-laboratory comparisons in the framework of the Czech and Slovak Republic,
and since 2014 it organizes the Prague International School of Flow Cytome-
try under the auspices of ESCCA.
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Laboratof PCR diagnostiky provadi rutinni molekularni zachyt fuznich gent
u akutni myeloidni leukémie, zachyt klonality u lymfoproliferativnich onemoc-
néni B i T fady — u chronické lymfatické leukémie (CLL); u té navic stanovuje
mutaéni stav IgVH gend a pfitomnost mutaci v genu TP53, spojenych se
Spatnou prognézou nemocnych s CLL i s jinymi malignitami, popfipadé dal-
Sich chronickych i akutnich lymfoproliferativnich onemocnéni. Dale vysSetfuje
klonalni mutace u Ph myeloproliferativnich onemocnéni (MPO) — mutace

tyrozinové kinazy JAK2V617F, mutace gend CALR a MPL. Kromé uvedenych
vysetfeni pfi zachytu onemocnéni provadi také nasledné molekularni sledo-
vani minimalniho reziduéiniho onemocnéni (MRO) u AML i CLL a u vybra-
nych piipadd Ph — MPO. Cinnost laboratofe spodiva prevazné v rutinni dia-
gnostice uvedenych stavu, vétSina vykonU je hrazena z prostredkd verejného
zdravotniho pojisténi. Vyzkumna Cinnost je spojena s uvedenymi tématy.

Laborator diagnostiky anémii se vénuje diagnostice vrozenych anémii

a nékterych ziskanych poruch ¢ervené krevni fady. V roce 2017 pokracovala
v rutinnich diagnostickych vysetfenich u nemocnych s vrozenymi poruchami
Cervené krevni fady. Pomoci kapilarni elektroforézy jsme vyslovili podezieni
na novou formu vzacné hemoglobinopatie u 11 nemocnych a choroba byla
potvrzena molekularné genetickou analyzou. Sou¢asné jsme popsali nosi¢-
stvi mutace alfa globinového genu v dalSich 2 ¢eskych rodinach.

P¥i laboratofi je sou¢asné budovan registr vzacnych anémii.

The Laboratory of PCR Diagnostics performs routine molecular detecti-
on of fusion genes in acute myeloid leukemia, detection of clonality in lym-
phoproliferative diseases of B and T cells — in chronic 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 malignities, or other chronic and acute lymphoprolifera-
tive diseases. Furthermore, it tests clonal mutations in Ph myeloproliferative
diseases (MPO) — JAK2V617F tyrosine kinase mutation, and CARL and MPL
gene mutations. Apart from the above-mentioned diseases detection tests,
the laboratory also performs follow-up molecular monitoring of minimal re-
sidual disease (MRD) for both AML and CLL, and in selected cases of Ph-
MPDs. The activity of the laboratory consists mainly of routine 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 Anemia Diagnostics provides diagnoses of congenital
anemias and certain acquired disorders of the red blood system. In 2017
it continued to perform routine diagnostic tests of patients with congenital
disorders pf the red blood system. With the help of capillary electrophoresis
we expressed a suspicion of a new form of rare hemoglobinopathy in 11 pa-
tients, and the disease was confirmed through molecular genetic analysis. At
the same time, we described the transmission of the mutation of alpha-globin
gene in other 2 Czech families. A registry of rare anemias has been built at
the laboratory.
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ROK V CISLECH

527 terapeutickych vykonu technikou hemaferézy a 349 bunécnych pripravku N53 pacient(l a darc. OBT UHKT
vyrobilo 801 produktu bunécéné terapie (PBPC, KD, DLI) z celkem 305 odbéru krvetvornych bunék pro alogenni
a autologni pouziti.

THE YEAR IN NUMBERS

8,926 collections in total, including 184 hematopoietic peripheral blood cell collections. 17,831 manufacN
transfusion and therapeutic cell products. 100 % deleucotized and irradiated transfusion products of top quality. 527
therapeutic procedures through hemapheresis technique and 349 cell products from 153 patients and donors. The
Cell Therapy Department of IHBT manufactured 801 cell therapy products (PBPC, KD, DLI) from a total of 305 he-
matopoietic cell collections for both allogeneic and autologous use.
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Na Transfuziologickém useku plsobi Ctyfi oddéleni, jejichz prace spociva
predevsim v pfipravé transfuznich pfipravkd z pIné krve a z aferézy, v pred-
transfuzni pfipravé, v zajisténi terapeutickych hemaferéz v nejsir§im rozsahu,
vcetné pfipravy krvetvornych bunék pro transplantace a mononuklearnich
bunék pro aktivni protinadorovou terapii.

Transfuziologicky Usek zaroveri organizuje vyuku studentl 1. Iékafské fakulty
Univerzity Karlovy a vzdélavani specialistd v transfuznim lékarstvi.

Transfuzni oddéleni

Transfuzni oddéleni pfipravuje v bézném rezimu z odbérl piné krve (5949
odbérd) vysoce kvalitni transfuzni pFipravky: erytrocyty deleukotizované re-
suspendované (5759 TU), trombocyty smésné deleukotizované (1041 TD)

a plazmu CZP (5745 TU). Kromé téchto transfuznich pfipravkd jsme pFipravo-
vali plazmu z aferézy (689 TU).

Dalsi skupinu pfipravkd oddéleni pfipravuje ve zvlastnich situacich na vyza-
dani, a to at uz pro pacienty UHKT, & pro nemocné z jinych pracovist.
VétSinou jde o pfipravky z produkce transfuzniho oddéleni (erytrocyty pro-
myté nebo granulocyty z piné krve 105 TU pro terapii neutropenickych, pre-
devsim détskych pacientd z FN Motol) nebo pfipravené ve spolupraci s afe-
retickym oddélenim (inaktivace patogenl v trombocytovych koncentratech
pfipravenych technikou hemaferézy).

Na Transfuznim oddéleni pusobi Odbérova laboratof a Laboratof pro
prevenci virovych nakaz. Transfuzni oddéleni zajiStuje provoz ozafovace
transfuznich pfipravku, spravuje sklad transfuznich pfipravkd a sklad krev-
nich derivat(. Zaroven spolupracuje s aferetickym oddélenim pfi provadéni
extrakorporalni fotochemoterapie (zajisStuje fotomodifikaci mononuklearnich
bunék pomoci 8methoxypsoralenu a UVA) a pfi patogeninaktivaci trombocytt
z aferézy.

Aferetické oddéleni

Aferetické oddéleni pfipravuje za pomoci techniky hemaferézy transfuzni
a bunécéné pripravky a provadi terapeutické vykony.

Oddéleni pfipravuje:

+ Deleukotizované trombocyty a koncentraty granulocyta. Pripravky separuje-
me pro nejvice rizikovou skupinu pfijemctl — pro pacienty s hematoonkologic-
kymi onemocnénimi, jako jsou polytransfundovani, aloimunizovani

a transplantovani pacienti se zavaznymi imunitnimi a infekénimi komplika-
cemi. Trombocyty v indikovanych pfipadech pfipravujeme dle kompatibility
v HLA a v HPA znacich mezi darcem a pfijemcem. Dle potfeby pfipravujeme
také CMV negativni trombocyty a patogen-inaktivované trombocyty. Aferetic-
ké oddéleni pripravuje trombocyty a granulocyty nejen pro pacienty z UHKT,
ale i pro détské pacienty z FN Motol a pro VFN.
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The Transfusiological Division comprises four departments engaged chiefly in
the preparation of transfusion products from whole blood and apheresis, pre-
-transfusion preparation, provision of therapeutic hemapheresis in the broa-
dest scope, including the preparation of hematopoietic cells for transplantati-
ons and of mononuclear cells for active antineoplastic therapy.

At the same time, the Transfusiological Division organizes teaching for stu-
dents of the 1st Medical Faculty of Charles University and education of speci-
alists in transfusion medicine.

Transfusion Department

From whole blood collections (5,949 collections) in standard regimen, the
Transfusion Department prepares high-quality transfusion products: deleu-
cotized re-suspended erythrocytes (5,759 TU), mixed deleucotized thrombo-
cytes (1,041 TD) and fresh frozen plasma (5745 TU). Apart from the above-
-mentioned transfusion products we prepared plasma from apheresis

(689 TU).

The department prepares another group of products in special situations on
request, be it for IHBT patients or patients at other establishments. Most of
them are products of the Transfusion Department (washed erythrocytes or
whole blood granulocytes 105 TU for the therapy of neutropenic, chiefly chi-
Idren‘s patients of FN Motol), or prepared in cooperation with the Apheresis
Department (inactivation of pathogens in thrombocyte concentrates prepared
through the technique of hemapheresis).

The Transfusion Department comprises the Sampling Laboratory and the
Laboratory for Prevention of Viral Infections. The Transfusion Department
operates an irradiator of transfusion products, and runs a store of transfusion
products and a store of blood derivatives. At the same time, it cooperates
with the Apheresis Department in the provision of extracorporeal photoche-
motherapy (it carries out photomodification of mononuclear cells with the help
of 8methoxypsoralen and UVA) and in pathogeninactivation of thrombocytes
from apheresis.

Apheresis Department

The Apheresis Department prepares transfusion and cell products, and provi-
des therapeutic services using the hemapheresis technique

The department prepares the following items:

* Deleucotized thrombocytes and concentrates of granulocytes. We separate
products for the highest-risk group of recipients — for patients with hemato-on-
cological diseases, such as polytransfunded, alloimmunized and transplan-
ted patients with serious immunity and infectious complications. In indicated
cases, we prepare thrombocytes according to compatibility in HLA and HPA
markers between the donor and the recipient. Depending on the needs, we
also prepare CMV negative thrombocytes and pathogen-inactivated thrombo-
cytes. The Apheresis Department prepares thrombocytes and granulocytes
not only for IHBT patients, but also for children‘s patients of FN Motol and for
the General University Hospital (VFN) in Prague.
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* Lidské tkané a bunky — autologni a alogenni kmenové krvetvorné bunky

a mononuklearni buriky (pro DLI) pro pacienty UHKT, VFN a pro Cesky registr
darct krvetvornych bunék. Priprava lidskych tkani a bunék probiha v rezimu
Tkanového zafizeni.

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

. Mononulkleérnl' buriky pro pfipravu ex-vivo expandovanych NK bunék pro
pacienty UHKT.

Oddéleni provadi:

* Terapeutické vykony v rozsahu: vyménna plazmaferéza, vyménna erytro-
cytaferéza, deple¢ni cytaferézy, extrakorporalni fotochemoterapie, imuno-
adsorpce IgG a extrakorporalni hemorheoferéza. Vykony provadime jak pro
pacienty UHKT, tak pro pacienty VFN, FN Motol a dal$ich zdravotnickych
zatizeni v Ceské republice.

Na aferetickém oddéleni dlouhodobé sledujeme bezpeénost mobilizace

a separace u darcu krvetvornych bunék a granulocytd. Sledujeme a vyhod-
nocujeme také frekvence a zavaznost nezadoucich reakci v souvislosti s dar-
covskymi a terapeutickymi hemaferézami.

Oddéleni dlouhodobé spolupracuje s Ceskym registrem darci krvetvornych
bunék IKEM. V mezinarodnim méfitku spolupracujeme se Svétovym regist-
rem pro aferézy (WAA) pfi sledovani nezadoucich reakci v souvislosti

s provadénim terapeutickych hemaferéz.

Aferetické oddéleni v roce 2017:

e Pripravilo 3852 terapeutickych davek deleukotizovanych trombocytd,
11 terapeutickych davek granulocytl a 349 vSech typa bunécnych pfipravkd
od 153 pacientd a darcu.

e Provedlo 527 terapeutickych vykona, v€etné autolognich a alogennich
separaci kmenovych krvetvornych bunék (PBPC) a mononuklearnich bunék
(MNC) u 197 pacientt a darcu.

e Provedlo celkem 133 autolognich a 51 alogennich separaci PBPC, v¢etné
mononuklearnich bunék pro DLI. Separace se provadély celkem u 86 paci-
entd a u 41 darca.

e Zabyvalo se optimalizaci nového CMNC protokolu pro pfipravu krvetvor-
nych bunék za pomoci pfistroje Optia Spectra. Davky CD 34+ bunék pfipra-
vené za pomoci nové techniky odpovidaji pozadavkim pro transplantace

a lze je pfipravit v jedné az dvou separacich.

e Provedlo studii s posouzenim ucinnosti mobilizace a separace krvetvor-
nych bunék u darct po podani biosimilarniho G-CSF.

e Pokracovalo v feSeni vyzkumného projektu ,Optimalizace separacnich po-
stupl pfi pfipravé mononuklearnich bunék pro protinadorovou imunoterapii,
ktery podporuje spole¢nost Sotio, a. s.
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» Human tissues and cells — autologous and allogeneic hematopoietic stem
cells and mononuclear cells (for DLI) for patients of IHBT, VFN and for the
Czech Stem Cells Registry. The preparation of human tissues and cells takes
place in the regimen of a Tissue Establishment.

» Mononuclear cells for active antineoplastic immunotherapy in cooperation
with the company Sotio, a. s.

» Mononuclear cells for the preparation of ex-vivo expanded NK cells for IHBT
patients.

The department provides:

*» Therapeutic services in the following scope: plasma exchange (plasmaphe-
resis), red blood cell exchange (erythrocytapheresis), depletion cytapheresis,
extracorporeal photochemotherapy, immunoadsorption of IgG and extracor-
poreal hemorheopheresis. We provide these services both for 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 safe-
ty of mobilization and separation in donors of hematopoietic cells and granu-
locytes. We also monitor and evaluate frequencies and seriousness of adver-
se reactions in relation to donor and therapeutic hemapheresis procedures.

The department cooperates on a long-term basis with the Czech Stem Cells
Registry of IKEM. On an international scale, we cooperate with the WAA
World Apheresis Registry in the monitoring of adverse reactions in relation
to the performance of hemapheresis procedures.

The Apheresis Department in 2017:

e Prepared 3,852 therapeutic doses of deleucotized thrombocytes, 11 the-
rapeutic doses of granulocytes and 349 cell products of all types from 153
patients and donors.

e Performed 527 therapeutic procedures, including autologous and allogene-
ic separations of peripheral blood progenitor cells (PBPCs) and mononuclear
cells (MNCs) in 197 patients and donors.

e Performed a total of 133 autologous and 51 allogeneic separations of PBP-
Cs, including mononuclear cells for DLI. Separations were carried out in
a total of 86 patients and 41 donors.

e Dealt with optimization of the new CMNC protocol for the preparation of
hemopoietic cells with the help of an Optia Spectra device. Doses of CD 34+
cells prepared with the help of the new technique meet the requirements for
transplantations and can be prepared in one or two separations.

e Carried out a study with an assessment of efficiency of mobilization of and
separation of hemopoietic cells in donors after the administration of biosimilar
G-CSF.

e Continued its involvement on the research project “Optimization of Sepa-
ration Procedures in the Preparation of Mononuclear Cells for Antineoplastic
Immunotherapy”, supported by the company Sotio, a. s.
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Oddéleni imunohematologie

Oddéleni imunohematologie a Referencni laboratof pro imunohemato-
logii provadi v rutinni laboratofi vySetfeni krevnich skupin darct krve

a pacienttd UHKT a zajistuje komplexni predtransfuzni vySetieni. V dal$ich
specializovanych laboratofich provadime slozitéj$i vySetfeni antigenu a proti-
latek proti erytrocytim, leukocytim a trombocytlim. Referenéni laboratof pro
imunohematologii slouzi jako diagnosticky servis pro komplikované pFipady
pro v&echny laboratofe transfuzni sluzby v Cesku a na Slovensku a podili se
na pfipravé a hodnoceni externi kontroly kvality vS§ech imunohematologic-
kych laboratofi v obou zemich.

Na oddéleni imunohematologie jsou zavedené molekularné genetické techni-
ky pro vySetfeni HPA antigent a erytrocytovych antigenl (systémy BloodChip
a FluoGene) a pouzivany nové laboratorni techniky pro identifikaci HLA pro-
tilatek. To vSe pfispiva k podrobnéjSimu vysSetfeni darcl a pfijemcl transfuz-
nich pfipravku, coz predstavuje dalSi krok k personalizované substitu¢ni te-
rapii na miru. Laborator dale provadi vySetfeni protilatek asociovanych s HIT
(anti-heparin/PF4).

Na kongresu ISBT v Kodani jsme prezentovali novou mutaci FUT-1 genu,
vedouci k para-Bombay fenotypu a nasledné k zeslabené skupiné B.

Oddéleni bunécné terapie

Oddéleni bunééné terapie (OBT) je tkafilovym zafizenim, jehoz hlavni ¢innos-
ti je zpracovani §tépu krvetvorné tkané (kostni dfené a podobné), pfipadné
dalSich bunék, pro transplanta¢ni tcely. V tomto smyslu je nejvétSim praco-
vistém v Cesku. OBT je i zakladatelem a vedoucim pracovi§tém neziskového
projektu Banka pupeénikové krve CR (BPK CR). Kromé této zakladni innosti
se OBT dlouhodobé podili i na zavadéni a rozvoji novych metod zpracovani
hemopoetickych lidskych tkani a bunék.

OBT kromé& ¢&innosti v ramci transplantaéniho programu UHKT spolupra-
cuje s prazskymi hematologickymi centry, at uz jde o program alogennich
transplantaci (UHKT, KDHO FN Motol) nebo autolognich transplantaci (FN
UHKT, KDHO Motol VFN a FNKV). Nezanedbatelnou souéasti &innosti OBT
je spoluprace s Ceskym registrem darct krvetvornych bunék, a to jak na do-
vozu hemopoetickych kmenovych bunék pro ¢eské pacienty, tak na expedici
bunéénych pfipravkd pro pacienty mimoprazskych a zahrani¢nich transplan-
tacnich center.

Prace OBT probiha z velké ¢asti v Cistych prostorach, konkrétné v prostredi
tridy Cistoty A na pozadi C, coz klade vysoké naroky na vlastni provoz i za-
méstnance. Do zakladnich €innosti pfi zpracovani krvetvorné tkané (kostni
dfené, perifernich kmenovych bunék, pupecnikové krve) a dalSich bunék
(napfiklad darcovskych lymfocytd) patfi vySetfovani, Upravy objemu, reduk-
ce erytrocytll, kryokonzervace, skladovani pfi teploté tekutého dusiku. Dale
asistence u odbérd kostni dfené, asistence u aplikace bunéénych pfipravkd,
rozmrazovani a uprava kryokonzervovanych pfipravki pred vlastni aplikaci,
je-li vyzadana, a podobné.
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Department of Inmunohematology

The Department of Inmunohematology and the Reference Laboratory
for Immunohematology perform examinations of blood groups of blood do-
nors and patients of IHBT at a routine laboratory and provide complex pre-
transfusion tests. In other specialized laboratories we carry out more complex
examinations of antigens and antibodies against erythrocytes, leukocytes and
thrombocytes. The Reference Laboratory for Inmunohematology 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 prepara-
tion and assessment of external quality control of all immunohematological
laboratories in both countries.

Molecular genetic techniques are in place at the Department of Immunohe-
matology for the examination of HPA antigens and erythrocyte antigens (Blo-
odChip and FluoGene systems) and new laboratory 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 repre-
sents another step towards personalized substitution therapy made to me-
asure. Furthermore, the laboratory performs tests of antibodies associated
with HIT (anti-heparin/PF4).

At the ISBT Congress in Copenhagen we presented a new mutation of FUT-1
gene, leading to para-Bombay phenotype and subsequently to a weakened
group B.

Cell Therapy Department

The Cell Therapy Department (Czech abbreviation OBT) is a tissue esta-
blishment focusing chiefly on the processing of grafts of hematopoietic ti-
ssue (bone marrow, etc.), or other cells for transplantation purposes. In this
sense it is the largest centre in the Czech Republic. The department is a
founding and leading centre of the non-profit project entitled Umbilical Cord
Blood Bank of the Czech Republic (Czech abbreviation BPK CR). Apart from
this basic activity, OBT contributes on a long-term basis to the introduction
and development of new methods of the processing of hemopoietic human
tissues and cells.

Apart from its activity in the framework of the IHBT Transplant Program, OBT
closely cooperates with Prague hematological centres, be it the program of
allogeneic transplantations (UHKT, KDHO FN Motol) or autologous transplan-
tations (FN UHKT, KDHO Motol VFN and FNKV). Not negligible part of the
activity of OBT is its cooperation with the Czech Stem Cells Registry, namely
in the import of hemopoietic stem cells for Czech patients and the dispatch
of cell products for patients of transplant centres outside Prague and abroad.

The bulk of the OBT work takes place on clean premises, specifically in the
environment of A grade cleanliness in the background of C grade, which pla-
ces high demands both on the operating premises and employees. The basic
activities in the processing of hemopoietic tissue (bone marrow, peripheral
stem cells, umbilical cord blood) and other cells (e.g. donor lymphocytes)
include examination, volume adjustment, reduction of erythrocytes, cryocon-
servation, storing at the temperature of liquid nitrogen. Furthermore, it is the
assistance at bone marrow collections, assistance at cell products applicati-
on, defrosting and adjustment of cryoconserved products prior to their actual
application, if it is requested, and so on.
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Ze specialnich ¢innosti se v pfipadé potfeby na OBT provadéji zpracovani na
pfistroji CliniMACS — selekce CD34+ (krvetvorné buriky) a deplece TCR alfa/
beta T lymfocytl B lymfocytld. Oddéleni se pfipravuje na provadéni selekci
virus specifickych T lymfocytu.

Je rovnéz potfebné se zminit, ze ackoliv zajem o transplantace krvvetvorné
tkané ziskané z pupecnikové krve celosvétove klesa, je projekt BPK CR stale
pevné zakotven v ¢innosti OBT.

Oddéleni bunécné terapie v roce 2017:

e Pro alogenni pouziti pfijalo ke zpracovani celkem 117 odbér( krvetvornych
bunék a DLI (od 104 darcd) pro zpracovani bunéénych pfipravkd. Z téchto
odbéru vyrobilo 411 produktl bunééné terapie (PBPC, KD, DLI), z toho 307
kryokonzervovanych.

e Pro autologni pouziti pfijalo ke zpracovani 188 odbérl krvetvornych bunék
od 137 pacient(, z toho vyrobilo 390 kryokonzervovanych produktd bunééné
terapie (PBPC, KD).
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As to special activities, if needed, OBT provides processing on a CliniMACS
device — selection of CD34+ (hemopoietic cells) and depletion of TCR alpha/
beta T lymphocytes and B lymphocytes. The department has been getting
ready for the performance of selections of virus specific T lymphocytes.

It is also necessary to point out that, despite a worldwide decrease of the
interest in the transplantation of hemopoietic tissue acquired from umbilical
cord blood, the project of BPK CR continues to be deeply embedded in the
activity of OBT.

Cell Therapy Department in 2017:

e For allogeneic use, it received a total of 117 collections of hemopoietic cells
for processing and DLI (from 104 donors) for the processing of cell products.
Out of these collections, it manufactured 411 cell therapy products (PBPC,
KD, DLI), 307 of which were cryoconserved.

e For autologous use, it received 188 collections of hemopoietic cells from
137 patients for processing, out of which it manufactured 390 cryoconserved
cell therapy products (PBPC, KD).
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Pracovnici Useku pro o$etifovatelskou pégi poskytuji zakladni i vysoce speci-
alizovanou oSetfovatelskou péci jak pacientim, tak darcim krevnich slozek.
Dodrzuji pfitom nejmodernéjSi standardy bezpecné oSetfovatelské péce vy-
chazejici z programu celozivotniho vzdélavani v Cesku i celé Evropg.

Nasim cilem je pfispivat k tomu, aby nemocni travili v UHKT jen nezbytné
nutnou dobu a citili se zde maximalné pfijemné. O pacienty a darce krev-
nich slozek pecuje vice nez sto vS§eobecnych sester rizného stupné vzdéla-
ni i specializace, oSetfovatelky, sanitafi a také napfiklad nemocni¢ni kaplan,
zdravotné-socialni pracovnice, nutriéni terapeutka &i fyzioterapeuti — vSichni
velmi Uzce spolupracuji také s rodinami pacientu a dal$imi blizkymi.

Management Useku pro oSetfovatelskou péci se zaroveri spolupodili na kon-
cepci légebnych programd i strategickych cilti v celém UHKT. Osetfovatelsky
personal vyznamné participuje na procesu systematického a kontinualniho
zvySovani kvality poskytované péce. Podstatné tak pfispiva k dalSimu obha-
jeni reakreditace JCI, ktera probéhne v kvétnu 2019.

Oddéleni fyzioterapie

Zaméstnanci oddéleni fyzioterapie se podileji na preventivni a individualni
|é€ebné rehabilitacni péci u hospitalizovanych i ambulantnich pacientl. Spe-
cialni péce je vénovana pacientim s poruchami hemokoagulace.

Oddéleni nutri¢ni terapie

Zabezpecuje adekvatni nutricni péci o pacienty se zvlastnim zamérenim na
dietni opatfeni v priibéhu jednotlivych fazi léEby u hospitalizovanych i ambu-
lantnich pacient. B€hem hospitalizace sledujeme a hodnotime nutri¢ni stav
pacientl a provadime edukaci pacientd a rodinnych pfislusniki o dietnich
omezenich a stravovacim rezimu v obdobi hospitalizace, a také napfiklad o
naslednych docasnych stravovacich omezenich po propusténi do domaciho
prostredi.

Zdravotné-socialni sluzby

Podilime se na feSeni zdravotné-socialni problematiky nemocnych v kon-
textu dlouhodobého onemocnéni. Zdravotné-socialni péci cilené planujeme
dle indikace lékare a individualnich potfeb pacienta. V prabéhu hospitalizace
zdravotné-socialni pracovnik kontaktuje pacienta a jeho blizké a spole¢né
vytvareji plan navaznych zdravotné-socialnich a podplrnych sluzeb v terénu
nebo v lizkovych zafizenich. Cilem sluzby je bezpeéné propusténi pacienta
do pfirozeného domaciho prostredi, pfipadné do adekvatniho lGzkového zafi-
zeni. Uzce také spolupracujeme se zafizenimi typu hospicové péce.

Vzdélavani nelékarského zdravotnického personalu

Profesni rozvoj oSetfovatelského personalu probiha v navaznosti na potfeby
pacienttl Ié&enych v ambulantni i 1iZzkové ¢asti UHKT. Sestry jsou do specia-
lizaéniho vzdélavani zafazovany prabézné s ohledem na provozni moznosti
pracovist. Podporujeme také ucast na kratkodobych vzdélavacich a odbor-
nych akcich, u€ast pracovnikim umoznujeme v zavislosti na organizacnich a
finanénich moznostech. Pfi zafazovani jednotlivych pracovnikd vzdy zohled-
flujeme uUcast na vzdélavacich aktivitdch v pfedchozim kalendafnim roce.
V prabéhu roku pofadame vlastni odborné seminare a dalsi vzdélavaci akce,
napriklad ,Certifikovany kurz: OSetfovatelska péce o pacienta v hematoon-
kologii*.
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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 components donors. In
their activity they follow the latest standards of safe nursing care based on a
program of lifelong learning in the Czech Republic and in all Europe.

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

At the same time, the management of the Nursing Care Division contributes
to the conception of therapeutic programs and strategic goals of the entire
IHBT. The nursing staff members take an active part in the process of a sys-
tematic and continuous increase of the quality of provided care. Thus, they
make a fundamental contribution to another successful defending of the JCI
reaccreditation to take place in May 2019.

Department of Physiotherapy

The staff members of the Department of Physiotherapy take part in the pre-
ventive and individual curative rehabilitation care of both inpatients and out-
patients. 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 peri-
od, and also, for instance, about follow-up temporary dietary limitations after
the release to home environment.

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 course of hospitalization a me-
dical 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 establishments of hospice care type.

Education of Paramedical Staff Members

Professional advancement of nursing staff members takes place in connecti-
on with the needs of patients treated in both the outpatient 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 possibi-
lities. 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 professional seminars and other
educational events such as the “Certified Course: Nursing Care of Patients
in Hemato-Oncology”.
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ROK V CISLECH

2411 vysetifeni molekularniho monitorovani onkogenu BCRABL1 a 286 diagnostickych

transkriptu BCRABL1. 1341 vzorkd na vySetfeni HLA (z toho 396 vzork( pacientl pred transplantaci-hematopoe-
tickych kmenovych bunék, 356 vzorkl pfibuznych darcd, 144 vzorkd nepfibuznyeh darct ze zahranicnich registru,
61 vzorkl nepfibuznych darcu z ¢eskych registri, 344 vzorkd pacientu pro dalSiindikace, 40 vzorku externi kon-
troly kvality). 3702 primarnich vzork(, z toho 7 vzorkl bylo testovano pro identifikaci bunécnych linii na stanoveni
genotypl STR polymorfizmU. 256 kultivacnich vySetfeni krvetvornych bunék v laboratofi bunécnych kultivaci. U 82
pacientll byla stanovena mutace v genu pro nukleofosmin (NPM1) a u 83 pacientt v genu CEBPA. U 1137 vzork
bylo stanoveno mnozstvi transkriptll genu WT1 a v 440 vzorcich mnozstvi transkriptti mutovaného genu NPM1. Vy-
Setfeni mutaci v genu HBB bylo provedeno u 60 pacientll a v genech HBA1 a HBA2 u 75 pacientt. Mutacni skrining
byl proveden u 17 pacientd s MDS s nizkym rizikem.

THE YEAR IN NUMBERS

2,411 examinations of molecular monitoring of BCRABL1 oncogene and 286 diagnostic examinations of the pre&\
ce and type of BCRABL1 transcript. 1,341 samples for HLA examination (of which 396 samples of patients befor
the transplantation of hematopoietic stem cells, 356 samples of related donors, 144 samples of unrelated donors
from foreign registries, 61 samples of unrelated donors from Czech registries, 344 samples of patients for other
indications, 40 samples of external quality control). 3,702 primary samples, of which 7 samples were tested for the
identification of cell lines for determining STR polymorphism genotypes. 256 cultivation examinations of hemopoie-
tic cells in the cell cultivation laboratory. Mutation of the nucleophosmin (NPM1) gene was detected in 82 patients
and of the CEBPA gene in 83 patients. The quantity of transcripts of WT1 gene was identified in 1,137 samples and
the quantity of transcripts of mutated NPM1 gene in 440 samples. The examination of mutations in HBB gene was
carried out in 60 patients, and in HBA1 and HBAZ2 genes in 75 patients. Mutation screening was performed in 17
low-risks MDS patients.
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Vlysoce specializovana zdravotnicka péce v oblasti hematoonkologickych
onemocnéni, poruch krvetvorby a poruch krevniho srazeni je v UHKT propo-
jena s vyzkumem téchto onemocnéni a s implementaci novych poznatkd do
laboratorni diagnostiky a lé¢by nemocnych.

Spole¢nym zakladem mnoha projektll feSenych ve vyzkumnych laboratofich
UHKT je analyza molekularnich mechanismd vzniku a vyvoje hematoonkolo-
gickych poruch, laboratorni monitorace pusobeni klinicky pouzivanych postu-
pu a 1égiv. Rada vyzkumnych projekttl se zabyva problematikou krevni sraz-
livosti, vrozenych defektd krvetvorby a vyvojem novych Iééebnych postupt
zaloZenych na podpofe funkce imunitniho systému.

Vyuzivame moderni techniky z oblasti genomiky, cytogenetiky, molekularni
genetiky, proteomiky, metabolomiky, bunééné a molekularni biologie a imu-
nologie. Vyznamnou soucasti prace vyzkumného uUseku je vyvoj a zavadéni
novych diagnostickych metod pro klinickou praxi.

V roce 2017 tvofilo Usek pro védu a vyzkum sedm oddé&leni.

Oddéleni molekularni genetiky

Oddéleni molekularni genetiky €innost sméruje ke zlepSovani molekularni
diagnostiky chronické myeloidni (CML) a Ph+ akutni lymfoblastické leukémie
(ALL) pro klinickou praxi. Studuje molekularni mechanismy, které leukemicka
burika vyuziva pro rozvoj rezistence na lécbu inhibitory tyrozinkinaz. Podili se
na zlepSovani molekularné genetické diagnostiky a monitorovani CML

a Ph+ALL.

V roce 2017 se oddéleni podilelo na organizaci 8. ro¢niku védeckého sym-
posia Genes, Genetics and Genomics (G3) a v ramci Narodni referen¢ni la-
boratofe organizovalo externi zkousky kvality pro oblast Kvantitativni stano-
veni hladiny transkriptu fuzniho genu BCR-ABL1 pro oblast major (10. ro¢nik)
a stanoveni pfitomnosti a ureni typu pfestavby fuzniho genu BCR-ABL1 (13.
ro¢nik).

Ve spolupraci s CLIP (FN Motol) uspofadalo 4. roénik BCR-ABL1 workshopu,
ktery byl zamé&ren pfedevSim na aplikace digitalni PCR pro analyzu hluboké
molekularni odpovédi u CML, a dale se vénoval muta¢ni analyze BCR-ABL1
pomoci sekvenovani nové generace a novinkam v oblasti standardizace
kvantifikace BCR-ABL1 s pfestavbou major i minor.

V rémci mezinarodniho projektu EUTOS 2016 (European Treatment & Out-
come of Chronic Myeloid Leukemia) oddéleni pracovalo na feSeni pracovniho
bali¢ku ,WP 2: New technologies” zahrnujiciho pfipravu novych technologii
pro lékafskou praxi, mezi které patfi digitalni PCR pro detekci a kvantifikaci
zbytkové nemoci, genomicka PCR pro detekci perzistujicich kmenovych bu-
nék v pfipadech hluboké molekularni odpovédi a sekvenovani nové generace
pro hodnoceni evoluce mutaci v BCR-ABL1 rezistentnich k 1éCbé.
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A highly specialized health care provided at IHBT in the area of hemato-on-
cological diseases, hematopoietic disorders and blood coagulation disorders
is related to the research of these diseases and to the implementation of new
findings in laboratory diagnostics and patients’ treatment.

A common ground of many projects pursued in IHBT research laboratories
is the analysis of molecular mechanisms of the origin and development of
hemato-oncological disorders, laboratory monitoring of the effect of the clini-
cally used procedures and medicines. A number of research projects deals
with problems of blood coagulation, congenital hematopoietic defects, and
the development of therapies based on the support to the function of the
immune system.

We make use of modern techniques in the area of genomics, cytogenetics,
molecular genetics, proteomics, metabolomics, cellular and molecular biolo-
gy and immunology. An important part of the Research Division work is the
development and introduction of new diagnostic methods for clinical practice.
In 2017 the Science and research Division consisted of seven departments.

Department of Molecular Genetics

The Department of Molecular Genetics gears its activity towards the impro-
vement of molecular diagnostics of chronic myeloid leukemia (CML) and Ph+
acute lymphoblastic leukemia (ALL) for clinical practice. It studies molecular
mechanisms which a leukemic cell uses for developing resistance to the tre-
atment with tyrosine kinase inhibitors. It is involved in the improvement of
molecular genetic diagnostics and the monitoring of CML and Ph+ ALL.

In 2017 the department took part in the organization of the 8th edition of
the Scientific Symposium Genes, Genetics and Genomics (G3) and, in the
framework of the National Reference Laboratory, it organized external quality
tests for the area of Quantitative Determination of the Level of the BCR-ABL1
Fusion Gene Transcript for the region called major (10th year) and the deter-
mination of the presence and specification of the type of the reconstruction of
BCR-ABL1 fusion gene (13th year).

In cooperation with CLIP (FN Motol) it organized the 4th edition of BCR-ABLA1
workshop, which was chiefly aimed at applications of digital PCR for the ana-
lysis of the deep molecular response of CML, and it was also involved in the
mutation analysis of BCR-ABL1 with the help of a new generation sequencing
and innovations in the field of the standardization of BCR-ABL1 quantification
with both major and minor reconstruction.

In the framework of the international project EUTOS 2016 (European Tre-
atment & Outcome of Chronic Myeloid Leukemia), the department was invol-
ved in the research of the working package “WP 2: New technologies”, cove-
ring the preparation of new technologies for medical practice., which include
digital PCR for the detection and quantification of residual disease, genomic
PCR for the detection of persisting stem cells in cases of the deep molecular
response and sequencing of the new generation for the assessment of the
evolution of mutations in BCR-ABL1 resistant to treatment.
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NejvyznamnéjsSi dosazené vysledky

e Na in vitro systému vytvofeném z bunécné linie KCL-22 (odvozena z blas-
tického zvratu chronické myeloidni leukémie) pro studium vyvoje mutaci v ki-
nazové doméné BCR-ABL1 jsme opakované pozorovali vyvoj mutaci T315I
a E255K v prostfedi s imatinibem, kde bylo mozno zachytit koncentraéni

a Gasovou zavislost procentualniho zastoupeni téchto mutaci. Mutace nebyly
opakované detekovany hlubokou amplikonovou sekvenaci nové generace

v bunééné linii neovlivnéné imatinibem. Na zakladé veSkerych predbéznych
dat, ktera jsme pozorovali v sériich mnoha experimentt s bunéénou kultu-
rou KCL-22 a s izolovanymi klony KCL-22, pracujeme s hypotézou, ze vyvoj
BCR-ABL1 mutaci v prabéhu Ié¢by imatinibem neni jen pasivni proces se-
lekce a expanze preexistujicich mutovanych klond. Pfedpokladame, ze se
jedna o proces de novo mutageneze, pro kterou je zapotfebi snizena hladina
intracelularni koncentrace imatinibu a souasné epigenetické, genetické

a molekularni faktory, které umozriuji mutovanym subklontim v ¢asné apopté-
ze uniknout kontrole bunééného cyklu a DNA reparaéniho procesu. Tato data
byla pfedlohou navrhu projektu s nazvem ,Epigenetické, genetické

a molekularni faktory potfebné pro mutagenezi onkogenu BCR-ABL1 v pra-
béhu lécby Ph pozitivnich bunék inhibitorem tyrozinkinaz®, ktery ziskal pod-
poru od Grantové agentury CR pro feseni v letech 2018—2020. Projekt bude
fesit oddéleni molekularni genetiky jakozto hlavni feSitelské pracovisté ve
spolupraci s oddélenim biochemie a se spolufesitelskym pracovistém 2. LF
UK (laboratof CLIP).

Oddéleni HLA

Oddéleni HLA se zaméfuje na vySetfeni pacientl spojenych s vyhledavanim
vhodnych darcu pro transplantace hematopoetickych kmenovych bunék

a sledovanim potransplanta¢niho stavu pomoci vySetfeni bunééného chi-
merizmu.

Pro vySetfeni bunééného chimerizmu jsme v pribéhu roku v ramci pfiznané
flexibility CIA rozsifili panel informativnich marker real-time PCR o dal$i tFi
nové markery.

Pro HLA genotypizaci jsme v prosinci zavedli vysoce pfesnou metodu sek-
venovani pfisti generace (Next Generation Sequencing). Tuto metodu vyuzi-
vame pro vyhledavani vhodnych darcd hematopoetickych kmenovych bunék
dosud jako jedina HLA laboratof.

V roce 2017 jsme opét splnili pozadavky dle Standards for Histocompatibi-
lity Testing of European Federation for Immunogenetics a laboratof ziskala
EFI| akreditaci pro oblasti Haematopoietic Stem Cell Transplantation, Haemo-
poietic Chimaerism and Engraftment (HCE) Monitoring a Disease Association
Studies.

Oddéleni HLA v ramci Narodni referenéni laboratofe pokracovalo ve svych
referencnich aktivitach. Stejné jako v pfedchozich letech jsme zorganizovali
kontroly kvality: ,Vazba HLA s chorobami a ,VySetfeni bunééného chimeriz-
mu*“. Obé tyto kontroly kvality prob&hly na mezinarodni drovni a jsou zafaze-
ny v seznamu poskytovatelt External Proficiency Testing (EPT) u European
Federation for Immunogenetics a u Ceského institutu pro akreditaci. V roce
2017 se téchto kontrol kvality zu¢astnilo celkem 43 laboratofi, U¢astniky byly
laboratore z Ceska, Slovenska, Rakouska, Polska, Madarska, Recka

a Ruska.
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The most important achievements

e In the in vitro system created from the KCL-22 cell line (derived from the
blastic twist of chronic myeloid leukemia) for studying the evolution of muta-
tions in BCR-ABL1 kinase domain we repeatedly observed the evolution of
T315] and E255K mutations in the environment with imatinib, where it was
possible to detect the concentration and time dependence of the percentage
of these mutations. Mutations were not repeatedly detected through a new
generation of deep amplicon sequencing in the cell line not influenced by
imatinib. On the basis of all preliminary data, which we observed in series
of many experiments with KCL-22 cell culture and with isolated clones of
KCL-22, we have been working with the hypothesis that the evolution of BCR-
-ABL1 mutations in the course of treatment with imatinib there is not only
a passive process of the selection and expansion of pre-existing mutated
clones. We suppose that it is a process of de novo mutagenesis, for which
there is a need of a lower level of intracellular concentration of imatinib and
simultaneous epigenetic, genetic and molecular factors that make it possible
for mutated subclones in early apoptosis to escape the control of the cell
cycle and DNA reparation process. These data constituted the basis of the
draft project entitled “Epigenetic, Genetic and Molecular Factors Necessary
for The Mutagenesis of BCR-ABL1 Oncogene in the Course of the Treatment
of Ph Positive Cells with Tyrosine Kinase Inhibitor”, which obtained the supp-
ort of the Czech Science Foundation to be addressed in 2018-2020. The
project will be pursued by the Department of Molecular Genetics as the main
research centre in cooperation with the Department of Biochemistry and the
co-research centre at the 2nd Faculty of Medicine of Charles University (CLIP
laboratory).

Department of HLA

The Department of HLA focuses on the examination of patients related to the
search of suitable donors for hematopoietic stem cell transplantations and
post-transplantation monitoring with the help of cell chimerism examination.
For examining cell chimerism, in the framework of the awarded CAI flexibility,
we increased the panel of informative real-time PCR markers with three new
markers in the course of the year.

In December we introduced a very accurate method of Next Generation Se-
quencing for HLA genotyping. We use this method for searching suitable do-
nors of hematopoietic stem cells as the only HLA laboratory to date.

In 2017 we again met the requirements of the Standards for Histocompati-
bility Testing of the European Federation for Inmunogenetics, and the labo-
ratory acquired EFI accreditation for the areas of Haematopoietic Stem Cell
Transplantation, Haemopoietic Chimaerism and Engraftment (HCE) Monito-
ring a Disease Association Studies.

The Department of HLA continued its reference activities in the framework of
the National Reference Laboratory. Just like in the previous years, we orga-
nized quality controls: “Association Between HLA and Diseases” and “Exa-
mination of HLA Chimerism”. Both of these quality controls took place at the
international level and are included in the list of providers of External Profici-
ency Testing (EPT) at the European Federation for Immunogenetics and the
Czech Accreditation Institute. In 2017 a total of 43 laboratories took part in
these quality controls; the participants included laboratories from the Czech
and Slovak Republic, Austria, Poland, Hungary, Greece and Russia.
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V roce 2017 usporadalo oddéleni HLA ve spolupraci se Sekci imunogenetiky
Ceské spoleénosti alergologie a klinické imunologie dal$i pravidelny edukag-
ni workshop ,vazba HLA s chorobami®, ktery byl v tomto roce zaméfen prede-
v§im na problematiku HLA ve vztahu k Diabetes Mellitus 1. typu.

Nejvyznamnéjsi dosazené vysledky:

e Dale jsme rozvijeli spolupraci s KDDL VFN v ramci studie ,Upfesnéni gene-
tické predispozice HLA-DQA1 a DQB1 genu pro diagnostiku celiakie®, jejimz
cilem je zvySeni vypovédni hodnoty vySetfeni genetické predispozice HLA
pro diagnostiku celiakie. Vystupem této spoluprace byla publikace ,Vrana M.,
Kelifova S., Ratajova E., Szitanyi P.: Genetické vySetfeni HLA pro diagnostiku
celiakie, Postgradualni gastroenterologie a hepatologie 2017, 3, ¢. 2“.

e Nadale jsme rozvijeli spolupraci s Centrem pro poruchy spanku a bdé-
ni Neurologické kliniky a Centrem klinickych neurovéd VFN studii sledovani
HLA u pacientd s narkolepsii a dalSimi centralnimi hypersomniemi.

e Pokracovala také spoluprace na projektu, ktery je zaméfen na sledova-
ni pacientl s difiznimi mozkovymi gliomy pomoci molekularné genetickych
metod.

e Ve spolupraci s KDHO FN Motol se laborator od roku 2017 Gcastni studie
s cilem zlepSeni vysledkl lIécby ALL u détskych pacientd se zaméfenim na
vhodny vybér darcd hematopoetickych kmenovych bunék.

e Uzavreli jsme smlouvu o mezinarodni spolupraci se Scientific-Production
Center of Transfusiology of the Ministry of Healthcare of the Republic of Ka-
zachstan.

Oddéleni cytogenetiky

Oddéleni cytogenetiky je spolenym pracovi$tém s Centrem nadorové cyto-
genetiky ULBLD a 1. LF UK, které vzniklo 1. ledna 2003 na zakladé smlouvy
mezi VFN a UHKT. Pracoviété je umisténo v arealu Véeobecné fakultni ne-
mochnice, v pavilonu A7 v suterénu a v 1. patfe.

Na oddéleni provadime vySetfeni chromozom( z bunék kostni dfené a peri-
ferni krve u nemocnych s témito krevnimi chorobami: preleukémiemi, myelo-
dysplastickymi syndromy, leukémiemi. Tato vySetfeni jsou nezbytna k potvr-
zeni diagndzy, uréeni prognozy i ke sledovani pribéhu terapie a monitorovani
uspésnosti lécby. PFi analyzach vyuzivame nejen metody klasické cytogene-
tiky, ale i molekularné cytogenetické metody zalozené na hybridizaci DNA
(v8echny dostupné modifikace fluorescenéni in situ hybridizace FISH), ve
spolupraci s VFN i ¢ipové technologie.

Vyznamnou soucasti nasi prace je i vyzkumna €innost. Kromé feseni vlast-
nich projektd se podilime i na vyzkumné cinnosti dalSich oddéleni Ustavu.
Detailné se zaméfujeme na analyzu komplexnich pfestaveb chromozom0 u
leukémii a preleukémii, na specifikaci zZlomovych mist a identifikaci kryptic-
kych aberaci.

UHKT_2018.indd 29

| I | [

In 2017 the Department of HLA, in cooperation with the Division of Immu-
nogenetics of the Czech Society of Allergology and Clinical Immunology, or-
ganized another regular education workshop “Connection between HLA and
diseases”, which in that year was chiefly geared towards problems of HLA in
relation to diabetes mellitus of 1st type.

The most important achievements:

e \We developed cooperation with the Clinic of Pediatrics and Adolescent Me-
dicine (KDDL) of VFN in the framework of the study entitled “Specification of
Genetic Predisposition of HLA-DQA1 and DQB1 Genes for Coeliac Disease
Diagnostics”, aimed at increasing the informative value of HLA genetic pre-
disposition for coeliac disease diagnostics. An output of the study was the
following publication: Vrana M., Kelifova S., Ratajova E., Szitanyi P.: Genetic
Examination of HLA for Coeliac Disease Diagnostics , Post-graduate Gastro-
enterology and Hepatology 2017, 3, no. 2.

e We also developed cooperation with the Centre for Sleep and Vigilance
Disorders of the Clinic of Neurology and the Centre of Clinical Neurosciences
of VFN through the study of HLA monitoring in patients with narcolepsy and
other central hypersomnias.

e \We continued to cooperate on a project aimed at monitoring patients with
diffuse brain gliomas with the help of molecular genetic methods.

e Since 2017, in cooperation with KDHO of FN Motol, the laboratory has been
involved in a study aimed at improving the results of ALL treatment in childre-
n’s patients with the focus on a suitable selection of donors of hematopoietic
stem cells.

e \We concluded an agreement on international cooperation with the Scien-
tific-Production Centre of Transfusiology of the Ministry of Health of the Re-
public of Kazakhstan.

Department of Cytogenetics

The Department of Cytogenetics is a joint site with the Centre of Neoplas-
tic Cytogenetics of the Institute of Medical Biochemistry and Laboratory
Diagnostics (ULBLD) and the 1st Faculty of Medicine of Charles University,
which was established on 1 January, 2003 on the basis of an agreement
between VFN and IHBT. The site is located on the premises of the General
University Hospital (VFN), pavilion A7, in the basement and on the 1st floor.

The department is engaged in the examination of chromosomes of bone
marrow and peripheral blood cells of patients with the following blood dise-
ases: pre-leukemias, myelodysplastic syndromes and leukemias. This exa-
mination is essential for confirming a diagnosis, determining a prognosis
and tracking the course of the therapy, as well as monitoring the treatment
success rate. In our analyses we use not only conventional cytogenetic me-
thods, but also molecular cytogenetic methods based on DNA hybridization
(all available modifications of fluorescence in situ hybridization — FISH), and
in cooperation with VFN also chip technologies.

An important part of our work is research activity. Apart from our own projects
we are take part in research activity of other departments of IHBT. Our in-
-depth focus is the analysis of complex reconstruction of chromosomes in
leukemias and pre-leukemias, the specification of breakpoints and the identi-
fication of cryptic aberrations.
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Nejvyznamnéjsi dosazené vysledky:

e V publikaci ,Vyuziti molekularné cytogenetickych technik pfi analyze chro-
mozomovych aberaci u hematologickych malignit* jsme podrobné popsali
rizné modifikace molekularné cytogenetickych metod a jejich vyuziti jak v
rutinni laboratorni praxi, tak ve vyzkumu.

e Pokracovali jsme v dfive zapoc€atém studiu dicentrickych chromozom(
(chromozomu se dvéma centromerami), které jsou povazovany za iniciatory
genomové nestability nadorovych onemocnéni. Vysledky naseho vyzkumu
jsou shrnuty v publikaci, kterou jsme zaslali do zahrani¢niho odborného tisku.

e K publikaci jsme pfipravili praci, v niz jsme se zaméili na studium prestaveb
genu ASXL1 u nemocnych s deleci 20q a prokazali statisticky vyznamné krat-
§i pfezivani u nemocnych s parcialni/Uplnou deleci tohoto genu.

e Jako spoluautofi jsme se podileli na studii ,Valka J. kol.: Differential expre-
ssion of homologous recombination DNA repair genes in the early and advan-
ced stages of myelodysplastic syndrome*, ktera byla publikovana v ¢asopise
Eur J Haematol.

e Dalsi vysledky cytogenetickych a molekularné cytogenetickych analyz jsme
prezentovali jako pfednasky ¢i plakatova sdéleni na mezinarodnich i tuzem-
skych konferencich.

Oddéleni biochemie

Oddéleni biochemie se zabyva zménami ve slozeni a funkci slozek krevni
plazmy, ke kterym dochazi u onkohematologickych onemocnéni, u poruch
hemostazy a trombozy véetné kardiovaskularnich onemocnéni. Zabyva se
studiem dysfibrinogenemii, hypofibrinogenemii a afibrinogenemii. Pro zkou-
mani vzorkd pacient(, v€etné charakterizace pusobeni oxidacniho stresu,
vyuziva proteomické a metabolomické metody. V ramci Centra excelence GA
CR ,Bionanofotonika pro medicinu budoucnosti* vyvijime ,multiarray” &ipy v
pritokovém usporadani s detekci pomoci ,real time* méfeni rezonance povr-
chového plazmonu (SPR).

Nejvyznamnéjsi dosazené vysledky:

e Testovali jsme a zdokonalili originalni SPR biosenzor vyuzivajici Heat
shock protein (Hsp70) k vychytani Spatné slozenych proteind/komplext. Me-
todou jsme prozkoumali plazmu pacientld s myelodysplastickym syndromem
(MDS). Odhalili jsme signifikantni rozdily mezi podskupinou AML a zdravych
darct (P = 0.00217) a podskupinou RARS (P = 0.00197).

e \/ plazmé AML pacientd jsme metodou tandemové hmotnostni spektrome-
trie na rozdil od zdravych darcu nalezli napfiklad proteiny S100A8 rodiny —
Calprotectin (S100A/S100A9 heterodimer), indikator snizeného prezivani u
AML. Vysledky jsou v souladu s tim, Ze oxidacni stres jako jeden z hlavnich
faktord u MDS progrese do AML vede ke kovalentnim modifikacim, které de-
stabilizuji a inaktivuji proteiny.
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The most important achievements:

e In the publication entitled “Use of Molecular Cytogenetic Techniques in the
Analysis of Chromosome Aberrations in Hematologic Malignancies” we made
a detailed description of different modifications of molecular cytogenetic me-
thods and their use both in routine laboratory practice and in research.

e \We carried on a study initiated earlier of dicentric chromosomes (chro-
mosomes with two centromeres), which are considered to be triggers of ge-
nome instability of neoplastic diseases. The results of our research are sum-
med up in a publication we sent to foreign professional press.

e For publication we prepared a paper in which we focused on the study of
reconstructions of ASXL1 gene in patients with 20q deletion, and proved a
statistically much shorter survival in patients with partial/complete deletion
of this gene.

e As co-authors we were involved in the following paper: “Valka J. et al.: Diffe-
rential expression of homologous recombination DNA repair genes in the ear-
ly and advanced stages of myelodysplastic syndrome”, which was published
in the European Journal of Haematology.

e \We presented other results of cytogenetic and molecular cytogenetic ana-
lyses as lectures or poster communications both at international and national
conferences.

Department of Biochemistry

The Department of Biochemistry deals with changes in the composition and
function of the components of blood plasma occurring in case of onco-hema-
tological diseases, disorders in hemostasis and thrombosis, including car-
diovascular diseases. It studies dysfibrinogenemia, hypofibrinogenemia and
afibrinogenemia. For the examination of patient samples, including the cha-
racterization of the oxidation stress impact, we use proteomic and metabolo-
mic methods. In the framework of the Centre of Excellence of the Czech Sci-
ence Foundation (GACR) “Bionanophotonics for the Future of Medicine” we
have been developing “multiarray” chips of a flow structure with detection with
the help of “real time” measuring of the surface plasmon resonance (SPR).

The most important achievements:

e We tested and upgraded the original SPR biosensor using the Heat shock
protein (Hsp70) for catching incorrectly composed proteins/complexes. We
examined the plasma of patients with myelodysplastic syndrome (MDS). We
detected significant differences between the AML subgroup and healthy do-
nors (P = 0.00217) and the RARS subgroup (P = 0.00197).

e In the plasma of AML patients, through the method of tandem weight spect-
rometry — as opposed to healthy donors — we found e.g. proteins of S100A8
family — Calprotectin (S100A/S100A9 heterodimer), an indicator of reduced
survival in AML. The results are in conformity with the fact that the oxidation
stress as one of the main factors of MDS progression in AML leads to cova-
lent modifications that destabilize and inactivate proteins.
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e V ramci pfipravy metabolomické studie pacientd s AML jsme vypracovali
nékolik metod pro stanoveni koncentrace metabolitt v plazmé pacientl s he-
matologickymi malignitami, které mohou byt vyuzity pro diagnostické ucely a
k monitorovani odpovédi na terapii. Jde o a) stanoveni metabolitd citratového
cyklu v plazmé, b) stanoveni aminokyselin v plazmé véetné methylovanych
derivatli argininu a lysinu a c) stanoveni metabolitd tryptofanu. V sou¢asné
dobé probiha validace metod.

e U pacientd z roku 2016 jsme dokongili funkéni testy fibrinogenu a kinetika
odstépovani fibrinopeptidd, trombelastografie a pomoci konfokalni mikrosko-
pie charakterizovali morfologii fibrinové sité.

e \/ roce 2017 pokracovala vySetfeni fibrinogenu u pacientd, u nichz vzniklo
podezieni na moznou poruchu fibrinogenu. Genetickou analyzu jsme pro-
vedli u 9 pacientu a jejich rodinnych pfislusnikl, pokud byly poskytnuty jejich
biologické vzorky. Mutace v jednom ze tfi genl jsme nalezli u 4 pacientd.
Nalezli jsme dosud nepopsané mutace: v B fetézci Tyr416Stop a v y fetézci
Trp(W)3Stop.

e Pokracovali jsme ve stanoveni D-dimerG a aktivity trombinu. Celkem jsme
zhodnotili 70 pacientskych vzork(.

e Podali jsme patent tykajici se odstrariovani derivatd hydrazinu z vodnych
roztoka.

Oddéleni imunologie

Oddéleni imunologie je zaméfeno na studium imunologickych aspektd he-
matologickych i nehematologickych malignit a na problematiku imunity vaci
virovym infekcim pfi imunosupresi spojené s transplantaci hematopoetickych
kmenovych bunék i pevnych organa.

Zabyvali jsme se vyvojem modernich imunoterapeutickych postupt pro l1é¢bu
pacient s hematologickymi malignitami pomoci adoptivniho transferu expan-
dovanych i geneticky modifikovanych NK, T nebo mesenchymalnich bunék.

Ugastnili jsme se studii zamé&Fenych na problematika vztahu mezi virovymi
infekcemi a rozvojem nadorovych onemocnéni. Provadéli jsme epidemiolo-
gické analyzy molekularnich a sérologickych markert infekce papilomaviry
a polyomaviry ve vztahu k progresi a zavaznosti nadorového onemocnéni.
Soucasti oddéleni je Narodni referencni laborator pro papilomaviry

a polyomaviry (HPV, HPyV).

Nejvyznamnéjsi dosazené vysledky:

e Popsali jsme novy zpusob pfipravy CAR T bunék, ktery je zaloZeny na
transdukci lymfocytt pomoci transposonového vektoru piggyBac, ktery kédu-
je gen pro CAR, a nasledné kultivaci v pfitomnosti cytokina IL-4, IL-7, IL-21.
Zjistili jsme, ze slozeni cytokinového koktejlu béhem kultivace mize podstat-
né ovlivnit fenotyp a funkci CAR T bunék. Nejvyraznéjsi efekt mél cytokin
IL-21, ktery zabranil terminaini diferenciaci CAR T in vitro béhem expanze
a snizil 2 expresi inhibiénich receptord PD-1 a TIM-3. Na zakladé téchto dat
jsme se rozhodli zvolit tento vyrobni postup jako hlavni, ktery bude nasledné
pouzit v klinickém hodnoceni CART19 bunék.
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e In the framework of the preparation of a metabolomic study of patients
with AML, we worked out several methods for determining the concentrati-
on of metabolites in the plasma of patients with hematological malignancies,
which can be used for diagnostic purposes and for monitoring the response
to therapy. It refers to a) the determination of metabolites of citrate cycle in
plasma, b) the determination of amino acids in plasma, including methylated
derivatives of arginine and lysine, and c) the determination of tryptophan me-
tabolites. At present, a validation of methods is under way.

e For patients from 2016 we finished functional tests of fibrinogen and kinetics
of the separation of fibrinopeptides, thromboelastography and, with the help
of confocal microscopy; we characterized the morphology of fibrin network.

e The year 2017 saw the continuation of the examination of fibrinogen in pa-
tients suspected of having a possible fibrinogen disorder. We made a genetic
analysis of 9 patients and their family members, if their biological samples
had been supplied. We found mutations in one of three genes in 4 patients.
We detected mutations that had not been described so far: in B chain of
Tyr416 Stop and in y chain of Trp(W)3 Stop.

e We carried on determining D-dimers and thrombin activity. We assessed
a total of 70 patient samples.

e We applied for a patent related to the elimination of hydrazine derivatives
from water solutions.

Department of Inmunology

The Department of Immunology focuses on the study of immunological
aspects of both hematological and non-hematological malignancies and on
problems of immunity against viral infections in immunosuppression related
to the transplantation of hematopoietic stem cells and stable organs.

We looked into the development of modern immunotherapeutic procedures
for the treatment of patients with hematological malignancies with the help of
adoptive transfer of both expanded and genetically modified NK, T or mesen-
chymal cells.

We were involved in studies aimed at problems of the relationship between
viral infections and the evolution of neoplastic diseases. We made epide-
miological analyses of molecular and serologic markers of the infection with
papillomaviruses and polyomaviruses in relation to the progression and se-
riousness neoplastic diseases.

Part of the department is the National Reference Laboratory for Papillo-
maviruses and Polyomaviruses (HPV, HPyV).

The most important achievements:

e We described a new method of the preparation of CAR T cells, which is
based on transduction of lymphocytes with the help of the piggyBac transpo-
son vector that encodes the gene for CAR, and the subsequent cultivation in
presence of IL-4, IL-7 and IL-21 cytokines. We found out that the composition
of the cytokine cocktail during cultivation can substantially influence the phe-
notype and function of CAR T cells. The most marked effect corresponded
to cytokine IL-21, which prevented the terminal differentiation of CAR T in
vitro during expansion and reduced 2 expression of PD-1 and TIM-3 inhibi-
tory receptors. On the basis of these data, we opted for this manufacturing
method as the main process, which will be subsequently used in the clinical
evaluation of CART19 cells.
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e Pro zvySeni bezpecnosti [é¢by pomoci CAR jsme zkonstruovali novy vek-
tor odvozeny od piggybac transposonu umozriujici inducibilni expresi CARG,
konkrétné CAR19, regulovatelnou exogenné pfidanym doxycyklinem. Tento
vektor by mohl nalézt vyuziti v klinickém testovani u pacientd, kdy by bylo
mozné vypinat/zapinat expresi CARU pomoci podavani tablet

s doxycyklinem.

e Pripravili jsme naplf prace pro Laborator funkénich testd (LFT), ktera bude
ustavena ramci oddéleni imunologie. Pro €innost LFT v rezimu spravné vy-
robni praxe (SVP) jsme zkontrolovali, pfipadné validovali, potfebné pfistroje
a vypracovali vyzadované dokumenty pro SVP a ovéfili opakovatelnost, re-
produkovatelnost a robustnost metody. Ukolem pracovnikd LFT bude pro-
vadét kontrolni metody pro imunoterapeutické 1é€Civé pfipravky zalozené na
Zivych bufikach vyrab&nych v UHKT, popfipadé i mimo UHKT. Prvni zavede-
nou kontrolni metodou je test cytotoxicity bunék NK priitokovou cytometrii.
Béhem roku 2018 se predpoklada schvaleni této kontrolni metody Statnim
Ustavem pro kontrolu léGiv.

e Optimalizovali jsme vyrobni postup pfipravy multispecifickych antivirovych
T bunék pro 1é€bu rezistentnich virovych infekci pacientl po transplantaci
kmenovych hematopoetickych bunék. Ovéfili jsme pouzitelnost postupu pfi-
pravy antivirovych T bunék otestovanim jejich virové specifické aktivity

a funkce a vyhodnotili jsme specifi¢nost a citlivost testl pro stanoveni funkce
antivirovych T bunék.

e U pacientll s chronickou myeloidni leukemii jsme ukazali, Zze exprese CtyF
centrozomalnich gend (AURKA, HMMR, PLK1 a ESPL1) v periferni krvi pa-
cientd byla vyznamné zvySena v €ase diagndzy oproti zdravym kontrolam.
U vétSiny pacientl tato exprese klesla na bazalni uroveri do 3 mésicd po
zahajeni lécby imatinibem. U zbyvajicich pacientl (17 %), u kterych doslo
k poklesu v delsim ¢asovém intervalu, bylo horsi celkové preziti. Pacienti
s vySSi hladinou protilatek proti centrozomalnim proteinim v séru méli lepSi
progndzu ve smyslu dosazeni velké molekularni odpovédi a preziti bez nepfi-
znivych udalosti. Dynamika exprese centrozomalnich gent by mohla slouzit
jako prediktivni faktor a imunitni odpovéd zfejmé pfispiva k celkové odpovédi
na lécbu.

o Prokazali jsme, Ze pfiblizné u jedné tfetiny dlouhodob& monogamnich pard
se vyskytuji shodné typy lidskych papilomavirti (HPV) v bioptickych vzorcich
genitalnich bradavic, respektive cervikalnich dysplazii (CIN) Zzen a v genital-
nim stéru jejich partnera. Séropozitivita byla u muzi ¢asta, ale neodpovidala
pfitomnému typu HPV v genitalnim stéru. Shodné typové specifické protilat-
ky jsme nalezli u vice nez 80 % pard s genitalnimi bradavicemi, ale pouze
u 14 % paru v pfipadé cervikalnich dysplazii. Nalezena vysoka prevalence
vakcinacnich typa HPV v genitalni oblasti u muzi podporuje opodstatnénost
preventivni vakcinace HPV i u chlapcu.
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e In order to increase the safety of the treatment with the help of CAR, we
designed a new vector derived from the piggyBac transposon facilitating indu-
cible expression of CAR, namely CAR19, regulable in an exogenous way with
added doxycycline. This vector could find its use in clinical testing of patients
where it could be possible switch off/on the expression of CAR through the
administration of pills containing doxycycline.

e \We prepared the content of work for the Laboratory if Functional Tests (LFT)
to be established in the framework of the Department of Immunology. For
the activity of LFT in the regimen of Good Manufacturing Practice (GMP) we
checked, or validated, the necessary devices and worked out the documents
required for GMP, and certified the repeatability, reproducibility and robust-
ness of the method. The job of LFT personnel will be to implement control
methods for immunotherapeutic medicinal products based on live cells ma-
nufactured at IHBT, or outside IHBT. The first control method in place is the
test of cytotoxicity of NK cells with flow cytometry. It is expected that in the
course of 2018 this control method will be approved by the State Institute of
Drug Control (SUKL).

e \We optimized the manufacturing method of the preparation of multispecific
antiviral T cells for the treatment of resistant viral infections of patients after
the transplantation of hematopoietic stem cells. We checked the applicability
of the process of preparation of antiviral T cells through tests of their viral
specific activity and function, and we assessed the specificity and sensitivity
of tests for the determination of the function of antiviral T cells.

e \With respect to patients with chronic myeloid leukemia, we showed that the
expression of four centrosomal genes (AURKA, HMMR, PLK1 and ESPL1) in
patients’ peripheral blood was significantly increased at the time of diagnosis
as opposed to healthy checks. In most patients this expression dropped to
the basal level within 3 months after the start of imatinib treatment. In the
remaining patients (17 %), in whom the drop occurred at a longer time inter-
val, survival was generally worse. Patients with a higher level of antibodies
against centrosomal proteins in the serum had a better prognosis in the sense
of the attainment of big molecular response and survival without adverse inci-
dents. The dynamics of the expression of centrosomal genes could serve as
a predictive factor, and the immune response seems to contribute to overall
response to the treatment.

e We proved that approximately in one third of long-term monogamous
couples identical types of human papillomaviruses (HPV) occur in bioptic
samples of genital warts or, as the case may be, of cervical dysplasias (CIN)
of women and in genital smear of their male partners. Seropositivity in ma-
les was frequent, but it did correspond to the present type of HPV in genital
smear. We found identical specific antibodies in terms of type in over 80 %
of couples with genital warts, but only in 14 % of couples in case of cervical
dysplasias. The high prevalence of vaccination types of HPV found in the
genital area of males supports the justifiability of HPV preventive vaccination
also in boys.

14.5.2018 16:01:36



1 TEEEE

e Stanovili jsme frekvenci markert HPV infekce u divek a mladych Zen pred
ockovanim proti HPV a sledovali prevalenci a spektrum postvakcina¢nich
HPV typl v prabéhu 5 let. Témér 40 % sexualné aktivnich Zen bylo pred
oc¢kovanim HPV DNA pozitivnich, rok, tfi roky a pét let po ockovani byla pre-
valence HPV DNA podobna. V prabéhu sledovani jsme nedetekovali zadny
vakcinaéni typ HPV. HPV-specifické protilatky jsme nalezli i u divek bez se-
xualni zkusenosti pfi vstupu do studie, po zapoceti sexualniho Zivota se tyto
divky velice rychle infikuji HPV.

Narodni referenc€ni laboratof pro papilomaviry a polyomaviry

NRL pro papilomaviry a polyomaviry provadi klinickou diagnostiku infekci té-
mito viry v akreditovaném rezimu dle ISO 15 189. Vedle rutinnich vysetfeni
provadi diferencialné diagnosticka stanoveni pfitomnosti HPV a vysetfeni
z netypickych klinickych materiald, které bézné laboratofe nemohou diagnos-
tikovat. Ro€né zpracuje kolem 1000 vzorkd. Vedle stanoveni HPV vySetfuje
zviteci papilomaviry a vétsinu znamych lidskych polyomavird metodou gPCR
pro stanoveni virové naloze.

Jako jedina laboratof v Cesku provadi sérologickou diagnostiku HPV-speci-
fickych protilatek. Nové jsme rozsifili spektrum antigend, proti nimz se HPV-
-specifické protilatky detekuji, a to o antigeny obsazené v devitivalentni vak-
ciné uvedené na trh v Ceské republice v roce 2015.

Dale provadime stanoveni anti-HPyV protilatek proti BKPyV, JCPyV, MCPyV,
WUPYV, KIPyV, HPyV 6, HPyV 7, HPyV 9, TSPyV a MWPYV. Prakticky vy-
znam ma vySetfeni protilatek proti JCPyV, jez napomaha pfi urceni rizika
rozvoje progresivni multifokalni leukoencefalopatie (PML) u pacient( s roz-
trousenou skler6zou nebo Crohnovou nemoci pfi imunomodulaéni 1é€bé mo-
noklonalni protilatkou natalizumab (Tysabri).

NRL téz testuje kvalitu komerénich souprav pro stanoveni HPV infekci, kaz-
dorocné pfipravuje vzorky pro externi hodnoceni kvality terénnich laboratofi
a poskytuje konzultaéni a $kolici sluzby. V ramci projektu TACR GAMA vyvi-
jime diagnosticky test pro detekci druhové specifickych virus neutralizaénich
protilatek proti BK viru.

NRL spolupracuje s:

e firmou Genomic Vision z Francie pfi vyvoji nového diagnostického systému
pro detekci virovych genoma integrovanych do hostitelské DNA;

. Dermatov?nerologickou klinikou 2. LF UK a Nemocnici Na Bulovce v ramci
projektu TACR na projektu ,Infekce u 1é€by vybranych chronickych imunolo-
gickych zanétlivych onemocnéni;
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o We determined the frequency of markers of HPV infection in girls and young
females before vaccination against HPV and monitored the prevalence and
spectrum of post-vaccination HPV types in the course of 5 years. Almost 40
% of sexually active females were positive before HPV DNA vaccination; one
year, three years and five years after vaccination the prevalence of HPV DNA
was similar. In the course of monitoring we did not detect any HPV vacci-
nation type. We found HPV-specific antibodies also in girls without sexual
experience when entering the study; after the start of sexual life these girls
get infected very quickly with HPV.

National Reference Laboratory for Papillomaviruses and Poly-
omaviruses

The NRL for Papillomaviruses and Polyomaviruses provides clinical diagnos-
tics 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 performs the examination of untypical
clinical materials, which standard laboratories cannot diagnose. It processes
around 1,000 samples a year. Besides the determination of HPV, it exami-
nes animal papillomaviruses and a majority of known human polyomaviruses
through the qPCR method for determining virus load.

It is the only laboratory in the Czech Republic that provides serological dia-
gnostics of HPV-specific antibodies. We newly expanded the spectrum of an-
tigens against which HPV-specific antibodies are detected, namely antigens
contained in the nonavalent vaccine introduced on the market in the Czech
Republic in 2015.

Furthermore, we make the determination of anti-HPyV antibodies against
BKPyV, JCPyV, MCPyV, WUPYV, KIPyV, HPyV 6, HPyV 7, HPyV 9, TSPyV
and MWPyV. Of practical importance is the examination of antibodies against
JCPyV that help specify the risk of the development of progressive multifo-
cal leukoencephalopathy (PML) in patients with multiple sclerosis or Crohn
disease during immunomodulation treatment with the monoclonal antibody
natalizumab (Tysabri).

The NRL also tests the quality of commercial kits for the determination of HPV
infections; every year it prepares samples for external quality assessment
of field laboratories and provides consultation and training services. In the
framework of the GAMA project of the Czech Technology Agency (TACR) we
develop a diagnostic test for the detection of species-specific virus neutrali-
zing antibodies against BK virus.

The NRL cooperates with the following entities:

e Company Genomic Vision from France in the development of a new dia-
gnostic system for the detection of viral genomes integrated in the host DNA;

e Dermatovenerological Clinic of the 2nd Faculty of Medicine of Charles Uni-
versity and Hospital Na Bulovce in the framework of the TACR project entitled
“Infection in the Treatment of Selected Chronic Immunological Inflammatory
Diseases”;
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e LF v Plzni, UK Praha a 2. LF UK, Nemocnice na Bulovce na projektu AZV
CR ,Validace analyzy metylace promotor(i TSG spojenych s HPV induko-
vanou karcinogenezi jako screeningového vysetfeni analniho karcinomu v
rizikové populaci®;

e Univerzitou Karlovou v Praze, Katedrou genetiky a mikrobiologie na dalSich
dvou projektech financovanych AZV CR ,Geneticka variabilita BKV v CR a jeji
vliv na patogenezi infekce u pacientd po transplantaci ledvin“ a na projektu
~Stanoveni fenotypu a funkce imunitnich bunék jakozto prediktord odpovédi
na lécbu u pacientl se spinocelularnim karcinomem hlavy a krku*;

e Klinikou ORL a chirurgie hlavy a krku, 1. LF UK a FN v Motole na projek-
tu financovaném GAUK ,Epidemiologicka studie prevalence HPV ve zdravé
populaci*.

Oddéleni proteomiky

Oddéleni proteomiky se specializuje na analyzu vlastnosti a funkci bunéc-
nych protein v souvislosti se vznikem, vyvojem a lé¢bou hematologickych
onemocnéni. Zakladni pouzivané techniky (gelova elektroforéza, wes-
tern-blotting, pratokova cytometrie a imunofluorescenéni mikroskopie) dopl-
fiujeme dalSimi metodami a postupy, které umoznuji komplexni pohled.

Aktualné feSena témata zahrnuji napfiklad hledani novych ukazatell rizika
a terapeutickych cilt u chronické myeloidni leukémie, mechanismy pasobeni
latek pouzivanych pro Ié¢bu akutni myeloidni leukémie, imunosupresivni me-
chanismy u akutni myeloidni leukémie, mechanismy regulujici interakce he-
matopoetickych bunék s proteiny mezibunééné hmoty, studium peptidového
hormonu hepcidinu, specifickou diagnostiku proteinovych defektl u dédi¢né
sférocytézy nebo vyzkum molekul U€astnicich se vazby a nitrobunééného
transportu Zeleza.

Nejvyznamnéjsi dosazené vysledky:

e Analyzovali jsme projevy imunosupresivnich mechanismi u pacientd
s akutni myeloidni leukémii. Ukazali jsme, Ze specificky u pacientd s mutaci
v genu pro nukleofosmin (NPM1) ¢asto dochazi ke snizeni exprese HLA
molekul 1. tfidy. U nékterych pacientl jsme pozorovali zvySené zastoupeni
bunék exprimujicich imunosupresivni molekuly PD-L1 a Tim-3, v tomto pfi-
padé nezavisle na mutaénim stavu NPM1. NaSe vysledky potvrzuji, ze imu-
nosupresivni mechanismy znamé zejména z pevnych nador( jsou relevantni
i pro akutni myeloidni leukémii, a ukazuji, ze pacienti s mutaci NPM1 maji
odlisnou imunologickou charakteristiku.

e Pripravili jsme nékolik dalSich fluorescenéné zna¢enych mutovanych forem
nukleofosminu a analyzovali jejich vlastnosti. Dosavadni vysledky potvrzuji
teorii, Ze zachovani tryptofanu W288 koreluje s ¢aste¢né zachovanou lokali-
zaci nukleofosminu v bunééném jadérku. Dale jsme ukazali, Ze zaména cys-
teinu 21 v N-koncové ¢asti NPM1 za fenylalanin (C21F), ktera je povazovana
za mutaci inhibujici oligomerizaci nukleofosminu, nevede ke ztraté schopnos-
ti tvofit oligomery, ackoli tyto jsou méné stabilni v denaturujicich podminkach.
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e Faculty of Medicine in Pilsen, Charles University Prague and the 2nd Fa-
culty of Medicine of Charles University, Hospital Na Bulovce on the project
of the Czech Research Council (AZV CR) entitled “Validation of the analysis
of methylation of TSG promoters related to HPV induced carcinogenesis as
screening examination of anal carcinoma in high-risk population”;

e Charles University in Prague, Department of Genetics and Microbiology, on
other two projects funded by AZV CR under the following titles: “Genetic vari-
ability of BKV in the Czech Republic and its impact on infection pathogenesis
in patients after kidney transplantation” and “Determination of phenotype and
function of immune cells as predictors of response to treatment in patients
with spinocellular carcinoma of the head and throat”;

o Clinic of ORL and Surgery of the Head and Throat, 1st Faculty of Medicine
of Charles University and FN in Motol, on the project funded by GAUK under
the following title: “Epidemiological study of the prevalence of HPV in healthy
population”.

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 complete the basic techniques used (gel
electrophoresis, western-blotting, flow cytometry and immunofluorescence
microscopy) with other methods and approaches facilitating a comprehen-
sive view.

The currently researched topics include e.g. the quest of new indicators of
the risk and therapeutic goals in case of chronic myeloid leukemia, impact
mechanisms of substances used for the treatment of acute myeloid leuke-
mia, immunosuppressive mechanisms of acute myeloid leukemia, mechanis-
ms regulating interactions of hematopoietic 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:

e \We analysed the manifestations of immunosuppressive mechanisms in pa-
tients with acute myeloid leukemia. We showed that specifically in patients
with a gene mutation for nucleophosmin (NPM1) the expression of 1st class
HLA molecules is frequently reduced. In some patients we observed an in-
creased presence of cells expriming immunosuppressive PD-L1 and Tim-3
molecules, in this case independently of the mutation status of NPM1. Our re-
sults confirm that immunosuppressive mechanisms known chiefly from hard
tumours are relevant for acute myeloid leukemia, and show that patients with
an NPM1 mutation have different immunological characteristics.

e We prepared several other fluorescently marked mutated forms of nucleo-
phosmin and analyzed their properties. The results obtained so far confirm
the theory that the preservation of tryptophan W288 correlates with partly
preserved localization of nucleophosmin in the cell nucleus. Furthermore, we
showed that the mistaking of cystein 21 in the N-terminal end of NPM1 for
phenylalanine (C21F), which is considered to be a mutation inhibiting the
oligomerization of nucleophosmin, does not lead to a loss of ability to form
oligomers, although the latter are less stable under denaturizing conditions.
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e Ve spolupraci s MFF UK jsme rovnéz vyvinuli novou metodu monitorovani
distribuce proteinu v zivych burikach pomoci fotokonvertibilniho fluorescenc¢-
niho proteinu. Metoda umoznuje diky sledovani ¢asu dohasinani fluorescen-
ce méfit zmény v distribuci znaceného proteinu v konkrétni burice napfiklad
po oSetfeni protinadorovym léCivem.

o Objevili jsme funkéni rozdily mezi kinazami patficimi do rodiny PAK skupiny
| a popsali jejich ulohu v regulaci bunééné adheze a pfi reorganizaci cytoske-
letu. Aktivita kinazy PAK2 je nutna pro tvorbu novych adheznich spojd, kte-
rymi jsou hematopoetické burky vazany k proteinim extracelularni matrice
kostni dfené. U kinazy PAK1 jsme na proteinové urovni rozlisili dvé izoformy
s rtznou citlivosti k inhibitoru IPA-3, které maji funkce odlisné od PAK2.

e V ramci fedeni grantového projektu GACR ,Uloha hepcidinu v regulaci kar-
dialniho a systémového metabolismu Zeleza pfi srde¢nim selhani* jsme se
v roce 2017 zabyvali Ulohou Zeleza v selhavajicim myokardu za pouziti mo-
delu aortokavalniho zkratu u laboratornich potkan(. Ukazujeme, Ze Zeleza
muze byt v poskozené tkani myokardu nedostatek a jeho pfivod ve vhodné
formé& by mohlo funkce myokardu vyznamné zlepSit. To by se v budoucnu
mohlo stat terapeutickym postupem u nemocnych s mnoha onemocnénimi
srdce.

e Pro hledani terapeuticky vyuzitelnych zasahovych mist bunék chronické
myeloidni leukémie (CML) rezistentnich k Ié¢bé tyrozinkinazovymi inhibitory
(TKI) jsme pfipravili buné&nou linii s rezistenci vaéi TKI, ktera neni zplisobena
mutaci v genu kodujicim protein Ber/Abl. Tento bunéény model tedy umoz-
fuje identifikovat na Bcr/Abl nezavislé mechanismy rezistence a dosud v ex-
perimentech jinych skupin nebyl pouzit. Pomoci proteomické analyzy ,label
free” jsme v tomto modelovém systému identifikovali Fadu klic¢ovych bilkovin
a proteinovych komplex, které jsou nutné pro vznik rezistence. V roce 2017
jsme se soustfedili na transkripéni faktory lkaros a ristové faktory IGF 1,
jejichz inhibitory by mohly vést v budoucnu k vyvoji novych IécCiv proti TKI
rezistentnim onemocnénim.

o Na zakladé proteinovych €ipli jsme zjistili mozné zapojeni CK2 kinazy v re-
zistenci na Ié€bu u pacientl s chronickou myeloidni leukémii. Tuto skute¢nost
jsme ovéfili na modelovém systému nékolika linii odvozenych od CML a rezi-
stentnich na imatinib a dasatinib. Pfedbé&zné experimenty na primarnich bun-
kach pacientl neodpovidajicich na 1é¢bu také ukazaly mozny vyznam CK2
kinazy v rezistenci a moznost pfipadného vyuziti této kinazy jako cile 1é¢by.

e Studovali jsme vliv bufikami uvolfiovanych mikropartikuli — exozéma — na
biologické chovani nadorovych bunék a na vznik a pfenos rezistence k TKI.
Podle nasich pfedbéznych vysledk(i mohou exozémy uvolfiované rezistent-
nimi burikami pfenést rezistenci na burnky senzitivni. Pochopeni téchto me-
chanismd muze zasadnim zplsobem obohatit naSe poznatky o vzniku TKI
rezistence a vést k novym lé¢ebnym postuptim.
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e In cooperation with the Faculty of Mathematics and Physics of Charles
University we also designed a new method of monitoring protein distribution
in live cells with the help of a photoconvertible fluorescent protein. Thanks to
timekeeping of the fluorescence fading away, the method makes it possible to
measure changes in the distribution of marked protein ibn a specific cell, e.g.
after the treatment with antineoplastic medication.

e We detected functional differences between kinases belonging to the PAK
family, group |, and described their role in the regulation of cell adhesion and
in the reorganization of cytoskeleton. The activity of PAK2 kinase is necessa-
ry for the formation of new adhesion bonds with which hematopoietic cells are
tied to proteins of bone marrow extracellular matrix. In PAK1kinase, on the
protein level, we distinguished two isoforms with different sensitivity to IPA-3
inhibitor, which have functions different from PAK2.

e In 2017, in the framework of the grant project of the Czech Science Foun-
dation (GACR) entitled “The role of hepcidin in the regulation of cardiac and
system iron metabolism at heart failure”; we looked into the role of iron in
failing myocardium with the help of a model of aortocaval shunt in laboratory
rats. We show that there can be a shortage of iron in a damaged myocardium
tissue and its inlet in a suitable form could substantially improve myocardium
functions. In future this could become a therapeutic procedure for patients
with multiple heart diseases.

e For the quest of therapeutically usable intervention points of cells of chro-
nic myeloid leukemia (CML) resistant to the treatment with tyrosine kinase
inhibitors (TKI), we prepared a cell line resistant to TKI, which is not caused
by the mutation of the gene encoding Bcr/Abl protein. Thus, this cell model
makes it possible to identify resistance mechanisms not dependent on Bcr/
Abl, and it has not been used in experiments of other groups. In this model
system, with the help of proteomic “label free” analysis, we identified a series
of key proteins and protein complexes, which are necessary for resistance
formation. In 2017 we concentrated on lkaros transcription factors and IGF
1 growth factors, whose inhibitors could in future lead to the development of
new medicines against diseases resistant to TKI.

e On the basis protein chips, we detected a possible involvement of CK2 ki-
nase in the resistance to treatment in patients with chronic myeloid leukemia.
We checked this fact in the model system of several lines derived from CML
and resistant to imatinib and dasatinib. Preliminary experiments on primary
cells of patients not responding to treatment also showed a possible impor-
tance of CK2 kinase in resistance and the possibility of a potential use of this
kinase as a treatment goal.

e \We studied the influence of released microparticles — exosomes — on biolo-
gical behaviour of neoplastic cells and on the origin and transfer of resistance
to TKI. According to our preliminary results, exosomes released by resistant
cells can transfer the resistance to sensitive cells. The understanding of these
mechanisms can substantially enrich our knowledge of the origin of TKI resi-
stance and lead to new therapeutic procedures.
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Oddéleni genomiky

Oddéleni genomiky stanovuje diagnostické a prognostické markery myelo-
dysplastického syndromu (MDS) a akutni myeloidni leukémie (AML). Kon-
krétné v laboratofi detekujeme mutace v genech NPM1, CEBPA a vnitini tan-
demové duplikace genu MLL. U MDS pacientd s nizkym rizikem stanovujeme
mutace v 54 genech souvisejicich s myeloidnimi malignitami. U vybranych
pacientl sledujeme uroveri exprese genll WT1, BAALC, PRAME a mutova-
ného genu NPM1 pro monitorovani minimalni rezidualni nemoci (MRN). Dale
provadime diagnosticka vySetfeni hemoglobinopatii stanovenim mutaci v ge-
nech HBA a HBB.

Neméné dulezita je téz vyzkumna €innost zaméfena na pochopeni vzniku a
vyvoje téchto onemocnéni, nalezeni novych senzitivnich molekularnich mar-
kerl vyuzitelnych v klinické diagnostice s cilem zlepsit péci o pacienty.

Nejvyznamnéjsi dosazené vysledky:

e V ramci studia nekddujicich RNA u pacientd s MDS jsme zavedli metodiky
small RNA-seq (studium kratkych extracelularnich RNA v plazmé pacientd) a
RNA-seq (detekce dlouhych nekédujicich RNA v bunikach kostni dfené) pro
sekvenovani nové generace na platformach firmy lllumina.

e Dale jsme studovali miRNA v progenitorovych burikach kostni diené pa-
cientd s MDS/AML-MRC I[é€enych azacitidinem. Ukazali jsme, Ze snizena
hladina miR-100-5p u pacientl pfed IéCbou by mohla slouzit jako potencialni
molekularni marker odpovédi a delSiho preziti Ié€enych pacientud.

e Zjistili jsme, Ze hladina mRNA genu CRBN (cereblon) po pfidani erytropoe-
tinu stoupa u pacientd, ktefi jiz pfestali reagovat na lIé¢bu lenalidomidem. Na
zvySeni této hladiny by se u pacientll s normalnim karyotypem mohl uplat-
flovat transkripéni faktor Nrf2 (NF-E2 related factor), jehoz hladina koreluje
s hladinou CRBN. U pacientt s del(5q) se tento mechanismus pravdépodob-
né neuplatriuje, u nich se jedna zfejmé o dfive popsany mechanismus sta-
bilizace receptoru pro erytropoetin inhibici pfislusné E3-ubikvitinligazy. Dale
jsme se také zabyvali vySetfovanim hladiny mRNA CRBN u pacientd MDS
s del(5q) a trisomii chromozomu 8.

e Pokracovali jsme ve sledovani exprese atypicky mutovaného genu NPM1
pomoci gqRT-PCR. Dale sledujeme expresi CSPG4 jako alternativniho mar-
keru u vzacné onkologické entity BPDCN (Neoplasie z blastickych plazmacy-
toidnich dendritickych bunék) s pouzitim nové validované metodiky RT-qPCR.

e Pokracovali jsme v analyze metylace a hydroxymetylace DNA u AML pa-
cient s jasné definovanym mutaénim profilem v genech zapojenych do re-
gulace metylace (DNMT3A, IDH1, IDH2). Odhalili jsme specificky hydroxy-/
metylaéni profil u specifickych skupin pacientt. Hladiny metylace a hydro-
xymetylace vybranych gen( detailngji zkoumame i s ohledem na prognézu
pacientl s AML.
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Department of Genomics

The Department of Genomics determines diagnostic and prognostic markers
of myelodysplastic syndrome (MDS) and acute myeloid leukemia (AML).
Specifically, our laboratory detects mutations in NPM and CEBPA genes and
internal tandem duplication of MLL gene. In case of MDS patients with a low
risk we determine mutations in 54 genes related to myeloid malignancies. In
case of selected patients we monitor the level of expression of WT1, BAALC
and PRAME genes and mutated NPM1 gene for monitoring minimum residu-
al disease (MRN). Furthermore, we provide diagnostic examination of hemo-
globinopathies by determining mutations of HBA and HBB genes.

Equally important is the research activity focused on the understanding of the
origin and development of these diseases, the funding of sensitive molecular
markers usable in clinical diagnostics with the aim of improving s patient care.

The most important achievements:

e In the framework of the study of non-coding RNAs in patients with MDS, we
introduced methods of small RNA-seq (study of short extracellular RNAs in
patients’ plasma) and RNA-seq (detection of long non-coding RNAs in bone
marrow cells) for sequencing a new generation on platforms of lllumina com-
pany.

e Furthermore, we studied miRNA in bone marrow progenitor cells of patients
with MDS/AML-MRC treated with azacitidine. We showed that a reduced le-
vel of miR-100-5p in patients before the treatment could serve as a potential
molecular marker of response and a longer survival of treated patients.

e \We found out that, after the addition of erythropoietin, the level of mMRNA
gene CRBN (cereblon) increases in patients who already ceased to respond
to lenalidomide treatment. The Nrf2 transcription factor (NF-E2 related fac-
tor), the level of which correlates with CRBN level, could be effective for in-
creasing this level in patients with normal karyotype. In patients with del(5q)
this mechanism is not probably effective; in their case it seems to be the
earlier described mechanism of the stabilization of the receptor for erythro-
poietin through the inhibition of the respective E3-ubiquitin ligase. We were
also engaged in the research of the level of mMRNA CRBN in MDS patients
with del(5q) and trisomy of chromosome 8.

e \We continued to monitor the expression of atypically mutated NPM1 gene
with the help of qRT-PCR. Moreover, we have been monitoring the expre-
ssion of CSPG4 as an alternative marker of rare oncological entity BPDCN
(blastic plasmacytoid dendritic cell neoplasm) with the use of a newly valida-
ted RT-gPCR methodology.

e We continued to analyse DNA methylation and hydroxymethylation in AML
patients with a clearly defined mutation profile in genes involved in the re-
gulation of methylation (DNMT3A, IDH and IDH2). We detected a specific
hydroxy-/methylation profile in specific patient groups. We study methylation
and hydroxymethylation levels of selected genes in more detail also in view
of the prognosis of AML patients.
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e \ ramci projektu orientovaného na predikci progrese pacientt s MDS jsme
sekvenovali parové vzorky od 34 pacientl. U 85,3 % pacientl jsme zjistili
mutaci jiz v dobé diagnézy v nékterych z 54 vySetfovanych gent a u 72,4
% testovanych pacientd jsme pozorovali zvySeni frekvence mutované alely
v dobé progrese. Nejvys$si nardst poctu mutaci v ramci parového vzorku jsme
pozorovali ve skupiné genu s funkci signalni transdukce.

e Publikovali jsme vysledky z probihajiciho projektu zaméfeného na DNA
reparacni mechanismy u MDS. Zjistili jsme, Ze u kli€ovych genl systému ho-
mologni rekombinace RAD51, XRCC2 a RPA3 dochazi k postupnému pokle-
su exprese s rostouci zavaznosti MDS, IPSS-R a rostoucim poctem blastu.
Popsali jsme novou posunovou mutaci genu XRCC2 asociovanou

s MDS vysokého rizika.
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e In the framework of the project oriented at the prediction of MDS patients;
we sequenced paired samples of 34 patients. In 85.3 % of patients we detec-
ted a mutation in some of 54 examined genes as early as at the time of dia-
gnosis and in 72.4 % of tested patients we observed an increased frequency
of mutated at the time of progression. We noticed the highest increase of the
number of mutations in the framework of a paired sample in a group of genes
with the function of signal transduction.

e \We published the results of the ongoing project aimed at DNA reparation
mechanisms in MDS. We found out that in key genes of the homologous
recombination system of RAD51, XRCC2 and RPA3 a gradual decrease of
expression occurs together with a growing seriousness of MDS, IPSS-R and
a growing number of blasts. We described a new frameshift mutation of
XRCC2 gene associated with high-risk MDS.
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ROK V CISLECH

koskolskych studentt pracuje v UHKT na diplomové préaci v ramci postgradualniho studia. Odbornou staz v UHKT
absolvovalo 42 |ékart a odbornych pracovnik(l, 4 zahrani¢ni studenti z Turecka a'Rumunska, 6 laborantt v ramci
postgradualniho studia a 3 vysokoskolsti studenti a 10 dalSich laboratornich pracovnika v ramci celozivotniho vzde-
lavani.

THE YEAR IN NUMBERS

188 IHBT staff members took part in educational events in the Czech Republic the framework of lifelong Iearm\
77 physicians and other research workers attended congresses and conferences abroad. 28 postgraduate students:
and 15 undergraduates work at IHBT on their dissertations in the framework of postgraduate studies. Professional
traineeships at IHBT were completed by 42 physicians and specialists, 4 foreign students from Turkey and Romania,
6 laboratory technicians in the framework of postgraduate studies and 3 undergraduates, and 10 other laboratory
technicians in the framework of lifelong learning.
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Ustav hematologie a krevni transfuze se vyznamné podili na pregradualnim
a postgradudlnim vzdélavani vysokos$kolaku a stfedoskolskych pracovni-
ki ve zdravotnictvi. V ramci Ustavu klinické a experimentalni hematologie
1. lékarské fakulty Univerzity Karlovy a UHKT probiha vyuka hematologie na
Fakulté vSeobecného Iékarstvi UK.

V ramci postgradualniho vzdélavani Iékafl v oboru hematologie a transfuzni
Iékafstvi probéhl v UHKT ve spolupraci s dal$imi Iékaiskymi fakultami Uni-
verzity Karlovy v dubnu 2017 predatestaéni kurz. UHKT se podilel stejné
jako v minulosti na organizaci specializacnich atestaci v tomto oboru. V ramci
vzdélavani vysokoskolskych a jinych odbornych pracovnik( v oboru klinicka
hematologie a transfuzni sluzba byly v roce 2017 uskute¢nény &tyfi vzdélava-
ci moduly a v ervnu a v listopadu probéhly v UHKT v tomto specializaénim
oboru atestace. Dale v UHKT probé&hla v ramci postgradudlniho vzdélava-
ni fada individualnich stazi. S dal$imi nemocnicemi jsme uzavfeli smlouvu
0 poskytovani stazi na specializovaném pracovisti v ramci postgradualniho
vzdélavani vysokos$kolaku Iékafu &i jinych odbornych pracovnikd.

V unoru 2017 probéhla soutéz mladych badatelt a konference doktorandd.
Za svoji praci byly ocenény Mgr. Monika Krutska a MUDr. Zuzana Urbanova,
v listopadu 2017 se v UHKT konaly specializaéni atestace Iékai(i v oboru
hematologie a transfuzni Iékafstvi. Zahaijili jsme spolupraci s Fondem dal$iho
vzdélavani v ramci projektu Cesta pro mladé — cesta pro uplatnéni na trhu
prace.
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The Institute of Hematology and Blood Transfusion takes an important part
in pregraduate and postgraduate education of university degree holders and
secondary school graduates in health service. In the framework of the Institu-
te of Clinical and Experimental Hematology of the 1st Faculty of Medicine of
Charles University and IHBT, hematology is taught at the Faculty of General
Medicine of Charles University.

In the framework of postgraduate education of physicians in the field of he-
matology and transfusion medicine, a pre-specialization course took place
in IHBT, in cooperation with other faculties of medicine of Charles University
in April 2017. Just like in the past, IHBT was involved in the organization of
specialization courses in this field. In the framework of education of univer-
sity graduates and other specialists in the field of clinical hematology and
transfusion service, four training modules were implemented in 2017, and
specialization courses were completed in this field at IHBT in June and No-
vember. Furthermore, a number of individual internships took place in IHBT
in the framework of postgraduate studies. We concluded as contract with
other hospitals on the granting of traineeships at a specialized centre in the
framework of postgraduate education of university degree holders, be they
physicians or other specialists.

In February 2017 a competition of young researchers and a conference of
postgraduates took place. Mgr. Monika Krutska and MUDr. Zuzana Urbanova
were awarded a prize for their work; in November 2017 specialization courses
of physicians were completed at IHBT in the field of hematology and transfusi-
on medicine. We initiated cooperation with the Further Education Fund in the
framework of the project entitled Path for Young People — Path for Finding
a Place on the Labour Market.
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Akreditacni procesy pomahaji vytvaret kulturu kvality a bezpegi. V ramci toho
pak dochazi k trvalému zlepSovani vSech procesu zajistujicich péci o pacien-
ty a ke zlep$eni vysledk( poskytované péce.

Ziskané certifikaty vedou k posileni dUvéry vefejnosti v kvalitni a bezpe¢né
prostfedi ve zdravotnickém zafizeni a vytvareji bezpecné a efektivni pracovni
prostfedi, coz pfispiva i ke spokojenosti zaméstnancu.

Akreditace v UHKT v roce 2017
Joint Commission International (JCI)

UHKT ziskal v kvétnu 2016 v poradi jiZ tfeti reakreditaci dle 5. vydani mezi-
narodnich akreditacnich standard( platnych od 1. ledna 2014. V dubnu 2017
byly vydany nové akreditacni standardy JCI (6. vydani), u¢inné od 1. cerven-
ce 2017. Nova ustanoveni jsme implementovali do vnitfnich ptedpist UHKT
a nasledné auditovali jejich dodrzovani.

Cesky institut pro akreditaci (CIA)

Laboratofe UHKT jiz mnoho let dodrzuji standardy poZadavkil na systém
kvality v laboratofich (CSN EN ISO 15 189 a CSN EN ISO/IEC 17 025). Do-
kladem je akreditace Ceského institutu pro akreditaci pro tfi subjekty UHKT:
Komplement laboratofi UHKT, Narodni referenéni laboratof pro DNA dia-
gnostiku a Kalibragni centrum UHKT.

Komplement laboratofi UHKT provadi vysoce specializovana laboratorni
vySetfeni. Kvalita vysledkud laboratornich vySetfeni je zajiSténa personalnim
obsazenim laboratofe a uplatnénim nejnoveéjSich poznatku pfi realizaci labo-
ratornich vySetfeni. V souladu s vyvojem védy a techniky a s potfebami kli-
entu neustale aktualizujeme rozsah vySetfeni. Nékteré laboratore slouzi jako
narodni referenéni laboratofe a spolupracuji na pfipravé vzorkd pro externi
hodnoceni kvality v ramci Ceské republiky.

Komplement laboratoii UHKT (KL UHKT) prochazi Gisp&sné bez jakychkoli
negativnich nalezt akreditaénim Setfenim Ceského institutu pro akreditaci
(CIA) jiz od roku 2009. Predmétem akreditace je mimo jiné vy$etfeni v labora-
torni diagnostice v oblasti hematologie (véetné metod prutokové cytometrie),
imunohematologie a transfuzni sluzby (v€etné serologickych metod), cytoge-
netiky, molekularni genetiky (véetné& metod masivné paralelniho sekvenova-
ni), lékafské mikrobiologie a odbéry primarnich vzorkl vymezené pfilohou
tohoto osvédceni.
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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 provided care.

Acquired certificates lead to the strengthening of public confidence in a quali-
ty and safe environment at a healthcare establishment, and create a safe and
effective working environment which contributes to staff satisfaction.

Accreditation at IHBT in 2017
Joint Commission International (JCI)

In May 2016 the IHBT was accredited already for the third time according to
the 5th edition of international accreditation standards valid from 1 January,
2014. In April 2017 new JCI accreditation standards were issued (6th edition),
effective from 1 July, 2017. We implemented the new provisions in IHBT inter-
nal regulations, and after that we audited their observance.

Czech Accreditation Institute (CAl)

For many years now IHBT laboratories have been observing the quality
system standards valid for laboratories (CSN EN ISO 15 189 and CSN EN
ISO/IEC 17 025). This is proved by the accreditation granted by the Czech
Accreditation Institute to three IHBT entities: the IHBT Lab Complex, the Na-
tional Reference Laboratory for DNA Diagnostics and the IHBT Calibration
Centre.

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

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 para-
llel sequencing), medical microbiology and the collection of primary samples
specified in the annex to this certificate.
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O efektivité nastavenych procest svédéi i to, e Komplement laboratoii UHKT
je akreditovanym pracovis$tém pro vyuku systému managementu kvality v kli-
nickych laboratofich a sou¢asné Skolicim stfediskem manazerd, metrologl
a auditorll managementu kvality.

Komplement laboratofi UHKT organizuje kaidoroén{e poradanou celorepubli-
kovou odbornou konferenci na téma ,Implementace CSN EN ISO 15189:2013
do praxe ve zdravotnickych laboratofich®.

Narodni referencni laborator pro DNA diagnostiku je akreditovana dle
normy 17025. Od roku 2002 prochazi uspésné pravidelnym akreditacnim Se-
trenim CIA. Aktualni osvédéeni o akreditaci, které laboratof ziskala na konci
roku 2014, je platné na pét let (do 22. prosince 2019). Stejné jako v pfedcho-
zich letech bylo dodrzovani normy 17025 kontrolovano odbornymi i systé-
movymi auditory CIA pfi pravidelné dozorové navitévé, v zavéreéné zpravé
bylo konstatovano: ,Stav systému jakosti je veden na velmi dobré Urovni, je
stabilni a efektivni.”

Kalibraéni centrum UHKT nadale slouzi jako akreditovana kalibraéni labo-
ratof pro kalibraci pipet pro potfeby internich i externich laboratofi. Od roku
2009 prochazi Uspé&sné pravidelnym akreditadnim Setfenim CIA. V roce 2017
prodlo Kalibradni centrum UHKT Uspé&sné reakreditaci CIA a ziskalo nové
osvédceni o akreditaci s platnosti do 11. Fijna 2022.

Standards for Histocompatibility Testing European Federation
for Inmunogenetics (EFI)

Oddéleni HLA, které provadi vysSetfeni pro transplantace hematopoetickych
kmenovych bunék, nadale pini kritéria Standards for Histocompatibility Tes-
ting European Federation for Immunogenetics (EFI). V roce 2017 probéhla
kazdoroc¢ni externi kontrola podle aktualné platnych EFI standard( verze 6.2.

Joint Accreditation Committee — ISCT and EBMT (JACIE)

V roce 2017 probihala priprava UHKT k akreditaci Transplantaéniho progra-
mu podle mezinarodnich akreditacnich standardd JACIE (Spojena akredi-
taéni komise ISCT a EBMT). Tim jsme zavrsili pfipravné obdobi zahrnuijici
analyzu jiz zavedenych systému Fizeni kvality JCI a pozadavkd narodni le-
gislativy (dozorovano SUKL), implementaci poZadavkd na kvalitu od sbéru
progenitorovych krvetvornych bunék, pfes jejich zpracovani na produkty bu-
nécné terapie a jejich skladovani, az po bezpec¢nou klinickou aplikaci.

Na pravidelnych zasedanich Rady kvality Transplantacniho programu byly
diskutovany vysledky sledovani parametrd Uspésnosti transplantacni lécby
dospélych pacientt v péci UHKT stejné jako hodnoceni efektivity zavedeného
systému fizeni kvality prostfednictvim internich auditd.

PFipravenost Klinického Useku, Aferetického oddéleni a Oddéleni bunééné
terapie umoznila, abychom v listopadu 2017 odeslali vSechny pozadované
podklady pro mistni Setfeni mezinarodniho tymu inspektord, které bylo na-
planovano na pocatek roku 2018.

Soulad mezi poZadavky normy CSN EN ISO 15189 a pozadavky dalsich sys-
téma kvality (JCI, SUKL, EFI’, JACIE) ¢&i pozadavky odbornych spole¢nosti
koordinuje Oddéleni kvality UHKT.
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A proof of the efficiency of the established processes is that the IHBT Lab
Complement is an accredites centre for the teaching of the quality manage-
ment system in clinical laboratories and, at the same time, a training centre of
managers, metrologists and quality management auditors.

The IHBT Lab Complex organizes an annual countrywide specialized confe-
rence on “The Practical Implementation of CSN EN ISO 15189:2013 of me-
dical laboratories”.

The National Reference Laboratory for DNA Diagnostics is accredited
according to the standard no. 17025. Since 2002 it has been undergoing
regular accreditation surveys by CAIl. The current accreditation certificate,
obtained by the laboratory by the end of 2014, is valid for five years (until
22 December, 2019). Just like in the previous years, the observance of the
standard no. 17025 was supervised by system auditors of CAl at the regular
supervision visit; the final report noted: “The state of the quality system is kept
at a very good level, it is stable and effective.”

The IHBT Calibration Centre continues to serve as an accredited calibration
laboratory for calibrating pipettes for the needs of both internal and external
laboratories. Since 2009 it has been undergoing regular accreditation surveys
by CAl with success. In 2017 the IHBT Calibration Centre was successfully
reaccredited by CAl, and obtained a new accreditation certificate valid until
11 October, 2022.

Standards for Histocompatibility Testing European Federation for Im-
munogenetics (EFI)

The Department of HLA, which performs examination for hematopoietic
stem cell transplantations, continues to meet the criteria of the Standards for
Histocompatibility Testing of the European Federation for Immunogenetics
(EFI). The year 2017 saw the annual external supervision according to the
currently valid EFI standards, version 6.2.

Joint Accreditation Committee — ISCT and EBMT (JACIE)

The year 2017 was the preparation of IHBT for the accreditation of the
Transplant Program according to the international accreditation standards of
JACIE (Joint Accreditation Commission of ISCT and EBMT). Thus, we com-
pleted the preparatory period including an analysis of the already established
JCI quality management systems and the requirements of national legislation
(supervised by SUKL), the implementation of quality requirements from the
collection of progenitor hematopoietic stem cells, their processing to cell the-
rapy products and their storing, to safe clinical application.

Regular sessions of the Transplant Program Quality Council discussed results
of the monitoring of parameters of the success rate of transplant treatment of
adult patients in the care of IHBT, as well as the assessment of effectiveness
of the established quality management system through internal audits.

The readiness of the Clinical Division, the Apheresis Department and Cell
Therapy Department made is possible for us to send all the required docu-
ments for a local survey by an international team of experts, planned for the
beginning of 2018, in November 2017.

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