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CTAHOBHIIE

ot nnpod. a-p I'eopru Hukonaesny bananenko, nm
Hauanuuk J[MarHocTUYHO-KOHCYATATUBEH OJIOK,
Crneunanu3upana O0JHHIIA 32 aKTUBHO JIedeHHe Ha Xxemarosiornynu 3abomsBanus — EAJI, Codus

OtHocHO: /[lucepranioHeH TpyA 3a NpUIOOMBaHE HA HaydYHa W oOpa3oBaTelHa CTEleH
»Jokrop® Ha Tema ,,KUIMHUYHO 3HAYEHUE HA TEHETUYHU, HUMYHOJIOTUYHU, WU
KOMOPBU/IHU ®AKTOPU 3A ONPEJEJSAHE HA TPOMBOTEHHUSI PUCK MPU MALMEHTU C
MHUEJIONPOJTUPEPATUBHA HEOIUIA3MM®, pa3paboreH or J-P JIOPOTESI KOCTAJIMHOBA
TOIOPUEBA-TOOPOBA, TOKTOPAHT B caMOCTOsTeNIHA opMa Ha 0OydeHHe B PO(HEeCHOHATHO
HanpasieHue 7.1. ,MenuuuHa”, no 10KTopcka rporpama ,,XemaToJIOrus U IpeIuBaHe Ha KPbB™
KbM Menunuacku yHuBepcuteT - IlneBen, ®akynrer Memunumna, Karenpa: ,,Hedpomorus,
XEMAaToJIOTHsl M TacTPOSHTEPOJIOTUs™, OTYUCIICHA ChC 3amoBe] Ha Pextopa Ha MY - IlneBen
Nel1387/15.05.2023 1, Bb3 ocHOBa Ha Pemenne Ha @akynteTeH chBeT Ha Dakynrer ,,Meaummaa™
ot 15.05.2023 r., [IpoTokon Ne25

HAYYHU PBKOBOIUTEJIN: I1pod. x1-p JIlnana Tonoposa I'epueBa-Krouykora, n.Mm. u [1pod.
n-p Kars Credanosa KoaueBa-Komera, /.M.

AKTYAJIHOCT HA IPOBJEMA

JlcepTallMOHHUAT TPYH € MOCBETEH Ha aKTyalleH MpoOJieM Ha ChbBpEMEHHAaTa XeMarojoTus -
MpoyYBaHE HA KIMHUYHOTO 3HAYEHHE pa3IMYHH T'CHETUYHU, MMYHOJIIOTUYHH W KOMOPOWIHU
¢dakTopu 3a ompenessHe Ha TPOMOOTEHHMS PHUCK NPU MAlUEHTH C MHUENONpoiudepaTuBHU
neorutazun (MITH). MITH BxirouBaT xereporeHHa rpymna 3a00isiBaHUs, XapaKTepU3UpaIlu ce C
KJIOHAJIHA EeKCHaH3Ws Ha aOHOpMalHa XEMOMOETHYHA CTBOJIOBA KJIETKA B KOCTHHS MO3BK,
CBIIPOBOJICHA CHC CBPBXIPOAYKIUS Ha KPHBHH KJIETKH M OTYETIMBO M3Pa3eH MOBUIICH PUCK OT
nosiBa Ha TpomOoTnunu cwbutusa (TC). Hait-uectute, “xnmacuueckn” XMJIH BxiroyBar:
xpoHnuyHa wmuenounHa JeBkemusa (XMJI), mnomunuremus Bepa (IIB), ecennumanna
tpombouutemus (ET) u mppBuuna muenodudpoza (MD), kato pUCKBT OT TPOMOOTHYHU
YCIIOKHEHUs TIPU BCSAKA €Ha OT HO30JIOTHHTE MOXke 1a Bapupa. [larodusmonorusara va TC npu
MIIH e xommiekcCHa U MHOTo-()aKTOpHA, KaTO HACTBIIBAHETO UM MOXKE JIa JIOBEJE 10 CEPUO3HU
YCIIOXKHEHUs, BKI. M a0 ¢aranen m3xon. Yecro TC ca HavamHUTE TNPOSBU, BOJCIIN 0
JMarHOCTUIMpaHe Ha ChOTBETHOTO 3a00JIIBaHe, KaTO PUCKBT OT TPOMOOTUYHU CHOUTHS BapHpa B
IHUPOKHU rpanuiy Mexay 1% no 10% rogumiHo cien nocrapsiHe Ha auarHosara. [latorenesara u
yecrorata Ha TC ce cBbp3Ba C Y4acTHETO Pa3sHOOOPa3HU (aKTOPHU, MEXIYy KOUTO: Bb3pacT,
aHaMHe3a 3a TMPEeIXOXKJalll TPOMOOTHYHHM CBOWTHSA, CBHPJACYHO-CHIOBHA CHIIBTCTBAIIH
3a00JsIBaHMs, TIOBUIIEH Opoil Ha KpBbBHHUTE KIETKH, HOCHUTEJCTBO Ha IeHETWYHa (hakTopu Ha
TpoMOoduinsa, HocutenctBo Ha wmyramusta JAK2  V617F  wmyrauus, Haimuunme Ha
MPOKOATYJaHTHU MHUKPOYACTHIIM, aKTHBHpAHE Ha CHJIOBHS €HAOTEN U Jp. B Ta3m Hacoka,
MPOYYBaHETO Ha KIMHUYHOTO 3HAYCHHWE HA pa3UYHUA TEHETHYHHW, WMYHOJIOTUYHHU, W
KOMOpOUTHH (PaKTOpH 3a oIpesiesisiHe Ha TpoMOOoreHHus puck npu namuentd ¢ MITH 6e3criopHo
€ aKTyaJTHO ¥ C M3pa3eHa TEOPETUYHA U MTPAKTUYECKA 3HAUNMOCT.

CTPYKTYPA U O®OPMJIEHUE HA TUCEPTAIIMOHHUSA TPY ]I




JlucepTalluoHHUAT TPyd € O(OpMEH B CBHOTBETCTBUE C HOPMATUBHUTE W3HUCKBAHHS W €
paspaboren Ha 171 craHmapTHH CTpaHUIM, OHamieneH € ¢ 26 durypu u 47 Tabmuuu.
JIMcepTalMOHHUAT TPy BKJIIOYBA OOMIONPHUETHTE pa3lelid, pa3mpeleicHd KaKTO CJelBa:
Tutynna crpanumna (ctp.) [1 crp.]; Chabpxkanue [4 ctp.]; U3noa3BaHu cbKkpamenus [3 cTp.];
I. Ye00 [1 crtp.]; II. Jlumepamypen o0630p [36 ctp.]; IIl. Ien u IV. 3aoauu [1 ctp.]; V.
Mamepuanu u memoou [3 ctp.]; VI. Coo6cmeenu pesynmamu u oocvocoane [66 ctp.]; VIL
Oowu uzeoou [1.5 crp.]; VIIL. IHpunocu [1 crp.]; IX. Iybaukayuu u yuacmusa 6 nayunu
nposeu 6v6 6pv3ka ¢ oucepma-uyuonnus mpyo [1.5 crtp.]; X. bubnuozpagua (28 crtp.].
Ipunoscenun [10 ctp.].

bubnuorpadusara obxsamia 223 nuTepaTypHU U3TOUYHHUKA, BKJI. U 4 OT OBJTApPCKU KOJEKTUBH, OT
kouTo 1 - Ha anmMiicku e3uk. OT Bcuuku uutupanu tpyaose, 10.8% (n=24) ca ot nocienuure 3
TOAWHHM, BKJI. M 1 Tpya OT HacTosmara roguHa, a 25.6% (n=57) — npe3 nmociueaHuTe S roj.

ABropedeparbT € HanucaH Ha 68 CTaHAAPTHU CTPAHULIM, U CHOTBETCTBA HA JAMCEPTALIMOHHUS
TPYA.

JIMTEPATYPHUAT OB30P € O0OCTOGH W TpeAocTaBs 3aabi0odyeHa HWHPOpMAIus 3a
knacupukanuara u enuaeMmuonorusra Ha MIIH, narorenezata u ponsta Ha TEHETUYHH
HapyIlIeHUs, y4acTBaIllM B MOSIBaTa UM, OOIIMTE XapaKTEPUCTUKU U JUATHOCTUYHUTE KPUTEPHH.
[Tompo6Ho ca pasmeaanu yectora Ha TC mpu MIIH u puckopara crpatudukanus Ha GOTHHUTE,
raroreHe3ara Ha TPOMOOTHYHUTE YCIOXKHEHUS M 3HAYCHUETO Ha MPOMEHUTE B KICTHUYHHTE
MOMYJAMU, HATMYMETO U BUJAa HA TEHETUYHHUTE HAPYIICHUS, Bb3pacTTa, KOMOPOUIUTETA U Ap.
Bb3 ocHOBa Ha IpencTaBEeHUTE AAHHU ca OYEPTAaHU HEPELIEHUTE MPOOJIeMH MO OTHOUIEHHE Ha
pasnpoCcTpaHEHUETO, MEXaHU3MUTE U (PAKTOPHUTE, KOUTO ca OT 3HAUYEHHUE 3a MosBaTa, TEKECTTa U
nporuyanero Ha TC npu MITH.

LEJTA HA JUCEPTALIMOHHMS TPY]l € KOHKPETHA U sICHO ¢opmynupana: “Jla ce mpoydu possita
Ha Hakou reHernuHu [Factor V Leiden (FVL); Prothrombin (Factor II) (PT) G20210A
myrtanusata; PIA1/A2 nomumopduszesm Ha Glycoprotein Illa (GPIla); JAK2 VG617F
HocutencTBo|, wumyHonornunu (CD11b/CD18 excnpecus) u  KOMOpOuAHM  (akTopu
(mpuapyxaaiiy 3a00sBaHus ) B TpoMOoreHe3ara npu nauuenta ¢ MITH”.

3a mocturaneTo i ca popmynupanu 7 3amaqn: (i) Jla ce yctaHOBM YecToTaTa Ha HOCHTEICTBO Ha
TeHeTHYHH JiehekTH 3a TpoMOopmus npu nanuentTd ¢ MITH u a ce cpaBHM ¢ KOHTpOJIHA rpyma
3apasu Jmia; (i) Jla ce cpaBHM YectoTara Ha HOCUTEICTBO Ha TPOMOOGUINYHUTE Ie(hEeKTH TIpU
nanuenTu ¢ nposiseHn TC crpsMo manueHTH 0e3 perucTpupanu Tpomootuunu mnposieu; (iii) da
ce IPOYYM acoLUalUsATa MEXAY HOCUTEJICTBO Ha T'€HETUYHAa TpoMOOpminusg U TPOMOOTEeHHUs
PHCK TIpH manueHTute ¢ pasandau Bugose MITH; (iv) la ce yctaHOBH 4ecTOTaTa U KIMHUYHOTO
3Ha4Ye-HUuEe 3a TPOMOOTeHHHUs PHUCK MpH nanueHtu, Hocutenu Ha JAK2 V617F myrauusa u
KOMOWHHMpaHW HOCHUTENM Ha TEHETWYHH OTKIOHeHus; (V) Jla ce mpoydynm 3HaUYeHHETO Ha
nokasarenute B bjHaTa kpbBHaA KapThHA (ITIKK) 32 TpomMOGorennus puck npu namuentu ¢ MITH;
(vi) Mda ce ycranoBu HmBoTO Ha ekcrnpecus Ha CDI11b/CDI18 BbpXy HeyTpodmimute Ha
MalUMEeHTUTEe, J1a Ce CPaBHM C Ta3M B KOHTPOJIHATa Irpymna U Jla ce MpOy4yHd Bpb3Kara MexIy
eKCIIpECHs] U HOCUTEJICTBO Ha IeHe-THYHU J1e(heKTH MpH MaleHTH cbe U 0e3 npexuBsHo TC B
OT/IeNHUTE NanueHTcku noarpynu; (Vii) Ja ce mpoyuu posisita Ha KOMOPOHIHUTE (AKTOPH BBPXY
TpoMOOreHHusI puck npu nanuenta ¢ MITH.

MATEPHAAJIA U METOJU: B nipoyuBaneTo ca BkiatoueHn 138 Bb3pacthu maruenta ¢ MITH (63
XKeHu/75 MBxe), Ha cpenHa Bb3pacT 63.18+14.03 rox., nmpemunanu npe3 Kimnukara mo



Xemarounorusi, YMBAJL , JI-p I'eopru Crpancku‘ EA/, rp. Ilnesen ot kouro: 49 (35.51%) c 1B,
20 (14.49%) c ET, 39 (28.26%) ¢ M® u 30 (21.74%) ¢ XMJI. U3cnenBanero 3a HOCUTEICTBO HA
TeHeTUYHa TpPoMOOGWIHS € TMPOBEACHO NPHU BCHYKH IMAIMCHTH, JOKATO TPaHYJIOLUTHATA
excripecusata Ha CD11b/CD18 e npoydena nipu 113 ot 1x. B mpoyuBaHeTo ca BKIIOUEHU U 2
KOHTPOJIHU TPYNH OT 3]IpaB JIMIA, OTIOBAPSAIIM Ha 3aJ0KEHUTE KPUTEPUHU 3a BKIIIOYBAHE, 0€3
aHAMHECTUYHHU JaHHM 3a moctaBeHa nuarHo3a MIIH u 6e3 mpexuBsno TC: (1) Konrposna
rpyma npu u3cieBaHe 3a TeHeTHuHa TpoMOodummst — BximrouBa 108 3npaBu nuna (53 sxeHu u 55
MBKe) Ha cpeaHa Bb3pacT 31.57 rom.£0.95; u (2) Kourposnna rpyma mpu H3CICaBaHE 3a
excripecust Ha CD11b/CD18 Bepxy Heyrpodwmmu — BkatouBa 46 3npaBu ymna (13 xenu u 33
MBXe) Ha cpeaHa Bb3pacT 62.63 £12.90 rox. Ilpu npakTrdeckara peanusamnus Ha MPOYYBAHETO
3a cpOupaHe Ha HeoOxomuMara HWHQOpMAIMs, WMallla OTHOIICHHE KbM H3IMBJIIHEHUETO Ha
MIOCTaBEHUTE 3aJa4M € M3MO0JI3BaHa CIEIUAIHO U3rOTBEHA 32 LIeITa aHKeTHA OJIaHKa, BKIIIOYBAIlA
OCBEH OCHOBHATa MacHopTHA MH(OpMAINHs, KpaTKa UCTOPUsS HA 3a00JIIBAHETO U aKTYaJTHOTO MY
JIieueHUEe, MUHAIU M TMPUApYXKaBallu 3a00sBaHUs, KaTO OCOOCHO BHHMaHUE € OOBpHATO 3a
HaJIM4YMe Ha 3a00JISBAHUS M ChCTOSIHHS, CBBP3aHU C MPEAPA3ITOIIOKEHUE H/HIT TTOBUIIICH PUCK OT
MosiBa TPOMOOTHYHHU YCJIOKHEHUS, KaKTO M JAHHU 32 CIIOHTAaHHU abOpTHU U YCIOKHEHHS IO
BpeMe Ha OpeMEeHHOCT mpu xeHurte. M3mon3BaHuTe 1a0OpaTOPHM METOIM BKIJIFOYBAT OCBEH
U3clie/IBAHE Ha PYTUHHUTE XEMaTOJOTMYHU IOKa3aTeld W HSIKOW BUCOKO-CIICLHATH3UpaHe
M3CleBaHus, MEXAy KouTo: (1) MonekynsipHO-TeHEeTWYHH, Oa3upaHd Ha U3CIEIBaHE Ha
HYKJICMHOBA KHCEIIMHU 4pe3 MoiuMepa3-Ho-BepikHa peakius [Polymerase Chain Reaction
(PCR)] 3a Tepcene Ha FVL, HocutencTBo Ha Protrombine G20210A u momumopdusma PIA1/A2
B Glycoprotein IIb/I1la, kakTo u 3a onpezensHe Ha HocuTencTBo Ha myTanuara JAK2 V617F; (2)
Excopecusita Ha CDI11b/CD18 mo mOBBPXHOCTTa Ha HEYTPOPWIHTE € ONpEIeIICHa dpe3
UMYyHO(EHOTUITU3UPaHE Ha NepudepHa KPbB.

[lonydenute pe3ynTard OT MPOyYBaHETO ca OOpabOTeHW C YTBBPACHU COPTYepHH
craructuyecku naketd STATGRAPHICS; SPSS u EXCEL for Windows. Ilpunoxenu ca
nMapaMEeTPUYHN TECTOBE 3a MPOBEpKa Ha XUIIOTE3W MPHU HOPMAIHO W ONM3KO JI0 HOPMAITHOTO
pasmpenenenne Ha cinydaute [t-test, ANOVA ¢ post hoc tests Tukey, Scheffe, Bonferroni,
Newman-Keuls, Duncan] u Hemapa-MeTpU4YHHTE TECTOBE IpPH Pa3IUYHO OT HOPMAIHOTO
pasmpenenenne Ha ciydaute [Pearson x° - test, Mann-Whitney, Kruscal-Wallis H-test]. 3a
MOJIETTUpAaHE W TPOTHO3MpAHE Ha KOPENAIMOHHW 3aBHCHMOCTH Ca HW3IOJ3BAaHH PETPECHOHHU
Mojieni. 3a MOJeNMpaHe M CPaBHsABAaHE HA JaHHU OT TUIA BpeMe-ChbOMTHE € MPUIIOKEH TecTa
Kaplan-Maier.

[IpencraBeHuTe AaHHU ca IMOJYyYEHM B pPaMKUTE Ha pa3paboTBaHETO Ha 4 HAy4yHU IPOEKTa,
¢unan-cupanu ot MY-Ilnesen: npoext N13/2013, nmpoext N2/2015, npoext N9/2017 u npoext
N9/2019.

PE3YJITATHTE ca KOPEKTHO IIPECTaBEHH U Ca OHAIVIEIEHU C MHOTOOpoitHU purypu, rpapuxu u
TaOIMIIM, KaTo ca MPEJICTABeHU B TPYIH, ChbOOpa3Ha MOCTaBeHUTE 3a/1auu.

Ilo 1-6a 3a0aua e npoyuena uecmomama Ha HOCUMENLCMBO HA 2eHeMUYHU dedhekmu 3a mpomoo-
Qunusa npu nayuenmu ¢ MIIH. Hamepeno e Hannuue Ha npoyuBanute gaxropu (FVL, G20210A,
PLA1/A2) nipu 34.78% OT marmueHTUTe, KaTo TOBA Pa3NMpPOCTPAHEHHE € 3HAYMMO MO-BHUCOKO, OT
HaOMroaBaHoOTO B KoHTposiHata rpyna (23.15%). Ilpu maumentutre ¢ MIIH, e ycraHoBeHo:
HocutenctBo Ha FVL B 2.90% [2 IIB; 2 XMJI], cnpsimo 65u30 2 mbTH mo-Bucoko (6.48%) B
KOHTpOJIHATa Tpyna; HOCUTENCTBO Ha nonumopdusma G20210A B reHa 3a OpoTpOMOMH NpH




7.25% ot nauuenture [5S M®, 3 XMJI, 1 IIB; 1 ET], nokaro B KOHTpOJIHATA TPyIia, HOCUTEIUTE
Ha G20210A ca oxono 3 mbtu mo-manko (2.78%), 6e3 Tazu paznuka Ja € 3HAYNMa;
nocutenctBoro Ha GP IIb/Il1a (PLA1/A2) nipu 26.81% ot nammenture ¢ MITH [9 T1B; 9 XMJT; 7
ET; 8 M®] - yecToTa, 3Ha4UMO MO-BUCOKA OT Ta3H, B KOHTpoaHara rpymna (13.89%).

Ilo 2-pa 3adaua e cpagneHa yecmomama HA HOCUMEICMBO HA 2eHemuuHu Oepexkmu 3a
mpombogurun npu nayuenmu ¢ nposieenu mpomoomuunu cvoumus (TC) cnpsamo nayuenmu oe3
pecucmpupanu makusa. He ca peructpupanu TC cpen nmauuentu, Hocutenu Ha FVL. Ilpu 4
(2.90%) maumentu c HocutenctBo Ha G20210A e peructpupano TC, xkaro He € HamepeHa
3HaYMMa pa3iuka B TPOMOOTHYHATA YECTOTa CBHP3aHA C MYTAIIMOHHUS CTaTyC KaKTO MEXIy
MalMEHTH U 37paBu JIMLA, TaKa W MPU NaMEeHTH HocuTenu u HeHocutenu Ha G20210A, xoeto
npexanonara, ye HocurenctBoro Ha G20210A e puckoB TpomOoreHeH (akTop, HO PHUCKBT MPH
MIIH He e mo-BUCOK OT TO3M, Npu 3apaBu Jjuua. Ilpuy 9 or nmaumeHTHTe, HOCUTENM Ha
nonumopdusma nPLA1/A2 ca peructpupann TC, karo e HaMepeHa € 3HAYuMO II0-BHCOKA
TpOMOOTHYHATA YECTOTa IIPU MAMEH-TH CIIPSAMO 3[IpaBH JIMLA, HOCUTEIN Ha MyTaIlHsTa, KAKTO U
HapacTBaHE Ha TPOMOOTEHHUsS PHUCK, JIOKaTO TOJ00HA 3HAYMMa pa3jikKa JIMICBA IIPU
MAlMEHTUTE, HOCUTEIM U HEHOCHUTEIH HAa aHOMaluaTa. 1e3u JAaHHU TOIKPEMNsAT U3BOjAa, e
HocutenctBoto Ha PLA1/A2 e 3HaunM pUCKOB TPOMOOTE€HEH (akTOp B KOHTEKCTa Ha JI0OKa3zaHa
MITH, xaro pucKbT NpU TE3U NAUEHTH € 8 MBTHU MO-BUCOK CIPSMO 3APABUTE HOCUTEIHTE.

Ilo 3-ma 3a0aua e npoyyena acoyuayusama mexcoy HOCUMenNCcmeo Ha 2eHemudHa mpomooghunus
u mpombocennus puck npu nayuewmume c pasiuyHu eudoge MIIH. Tlpu IIB, 15 TC ca
nokymeH-tupanu npu 14/49 (28.57%) maumenta, kato Tasu dectora Ha TC e cxomHa ChC
cpobmaBanara ot apyru aBropu (30.0-41.0%). Hamepena e 3naunmo 1o-Brcoka yecrtora Ha TC
npu manueHTu ¢ [1B, Hocurenn Ha renermyna tpomOodmmus (30.61%) crnpsMo KOHTpoTHATA
rpyna 31paBUTE, HOCUTENH, KaTO HOCHUTEJICTBOTO MOKauBa 17 MbTU TPOMOOTEHHMS PHUCK IPH
nanuentu ¢ auarnosa [IB. CrobmiaBa ce 3HauMMO Mo-BUCOKa yectoTa Ha TC mpu manueHTH ¢
I1B, Hocutenu Ha nomu-mopdusma PLA1/A2 cnpsmo 31paBuTe JuIa, KaKTO M MOKayBaHE Ha
TpoMOOreHHUs pucK. Te3u naHHU, MOJAKPENT W3BoJa 3a 14 MbTU MO-BUCOKUAT PHUCK OT MOSIBA
Ha TpomOo3u npu Hocutenu Ha PLAI1/A2 ¢ mocraBena auarnosa [IB. HaGmionaBana e u
3HauyuMoO no-Bucoka yecrorata Ha TC npu mauuentu c I1B, nocemu JAK2 V617F myranusrta
CIpsAMO Ta3W, NIpPU HEHOCUTENM, KaTo 3HAYMMO C€ I[I0KauBa M TPOMOOTEHHHUS pPHCK.
HocurenctBoro Ha JAK2 V617F ce aconuupa ¢ 7 kpatHo HapacTBaHe Ha pucka oT TC npu I1B.
IIpn ET, TC ca peructpupanu npu 30% oT maumeH-TUTEe, KaTo Ta3H 4ecTOTa Ha TPoMOOo3H
ChOTBETCTBA Ha JMaHHUTE B jureparypara (19-32%). He e ycraHoBeHa 3HauMMa pa3jinka B
yecrortara Ha TC npu nanumentu ¢ ET, aconuupana cbe cTaTyca Ha HOCUTEJICTBOTO HA TEHETUYHA
TpoMOOmIINs, KakKTO U B TpoMOoTHYHaTa yectoTa npu ET copsimo Tasu, npu 3apasu auna. [pu
NAIMEeHTUTE HE C€ OTYMTA HapacTBaHE HAa TPOMOOTreHHMs pHUck rpu HocutencTBo Ha G20210A,
BB3MOXHO MOpaau Majikus Opoil Ha Hocutenute. [lpu HUTO eqUH MAaUEHT C HOCUTEJCTBO Ha
FVL, ue e peructpupano TC. JluncBat 3Ha4MMHu pa3nuyuus U B yectotara Ha TC npu nanueHTH ¢
ET nocurenu nHa PLA1/A2, cripsimo Ta3u, npu 31paBu Hocutenu. HocurenctBoro Ha PLA1/A2
ce CYMTa 3a PUCKOB (Makap M CTaTHCTUYECKHU He3HauuM) (hakTop mpu mocraBeHa nuarHosa ET.
CepiectByBar peauna nokaszarenctBa, ye JAK2 V617F mpu ET ce acomuupa c moBuileH
TpomOoreHeH puck. ChIIEBPEMEHHO, B aHAJIM3MpaHaTa B JUCEPTAlMOHHMSA TPYA MalUeHTCKa
rpylna He € HaMepeHa 3HauuMa pasiinka B yecrorara Ha TC npu nanuentu ¢ ET, aconuupana ¢
JAK2 V617F craryca, nopaau koero (GpakTOpbT ce IpuemMa KaTo ciaado pUCKOB, HO CleJBa ce
MMa B NPEJBU/JI, Y€ aHAIM3UpaHara rpymna nanueHtu € manka. Illpy M®, TC ca peructpupanu



ripu 30.77% oT nanueHTuTe, KaTo TPOMOOTHYHATa YECTOTa € [10-BUCOKA OT Ta3H, B JIUTEpaTypara
(=10%) u e Haii-Bucoka oT Bcuukd aHanusupanu MIIH. TpomOoTuyHM yclIoXHEHHS ca
HabmronaBanu npu 23.08% ot mauuenTture ¢ BropuuHa M®, u npu 34.62% - ¢ nepBuuna MO.
He ca Hamepenu 3HaunMu pasznnuus B yecrorara u pucka ot TC npu nanuentu ¢ M@, Hocurenu
Ha reHeTnyHa TpomOodmmms (15.48%), cupsimo Hernocutenn (38.46%). B koHTposHATa rpyma
3[IpaBH JIMLA, IPU HUTO €JUH OT HOCUTENIUTE Ha TeHETHYHA TPOMOODUIUs HAMA JOKYMEHTHPAHO
TC, xoero mpenmoniara, 4¢ HOCHUTEICTBOTO HAa TEHETHUYHA TPOMOOGMUIUS TOKauBa 9 mHTH
TpoMOO-TeHHHsI pUCK Ipu nanueHTutre ¢ M@ crpsmo 3npaBute Hocutenud. He e ycranoBeHa
3HaUMMa pa3iuKka B TPOMOOTHYHATA YECTOTa KAaKTO MEXAy namuenture ¢ M®, Hocurenu u
HeHocuTenu Ha nomuMopdusma G20210A, Taka W MEXIy MAIMEHTH W 3IpaBU-HOCUTEIH.
JIuncea 3HaunMa paznu-ka u B yecrorara Ha TC npu nanuentu ¢ M®, HocuTen U HEHOCUTEIN
Ha PLA1/A2 nomumop-du3bM, KaTo M pUCKBT HE ce MpoMeHs. JIMncBa 3HaYnMa pasjiuka U Mpu
CpaBHsSIBaHE Ha dYecToTara Ha HocuTencTBo Ha PLA1/A2 Mexay NanueHTH W 37paBH JIHIA.
CoplieBpeMeHHO, HaMEpeHa M 3Ha4MMO MO-BUcOka udectorara Ha TC mpu mamuentu ¢ MO,
Hocurem JAK2 V617F myranus (TC npu 52.94%) cupsimo un venocutenu (TC npu 16.67%),
KOETO MpPEeJCTaBIsiBa 3HAUMMO 3-KpaTHO MOKauBaHE Ha TPOMOOTEHHHS PUCK MPU HOCUTEIUTE C
mrarHo3a M®. M3BecTHO, 4ye, 3HaunM puckoB ¢aktop, ocBeH JAK2 V617F, e u Bp3pacrra >60
rof., Kato KoMOMHausATa OT ABara (hakrto-pa, ocodbeHo decto Boau 10 TC. B mpoyuBaneTo ce
cboOIIaBa 3HAYMMO MO-BHCOKa dectora Ha JAK2 V617F(+) Bp3pacTam (>60 rom) manueHTH c
M® u ¢ TC (75%) cpsiMO Te3U, KOUTO CHIIO MOKPHUBAT JBara (hakTopa, HO ca 0e3 perucTpupaHa
TpoMbo03a (27.93%). Taka, moka3zaneto Ha JAK2 V617F npu nanuenrure ¢ M® Ha BB3pact >60
roa. 3Ha4MMoO mMokayBa 8§ mbTu pucka 3a TC. Ilpu XMJI, ca peructpupanu 8 TC mpu 7/30
(23.33%) manumenTH, karo Tasu yecrora Ha TC e Mo-BHCOKAa OT CpejaHara, ChoOIaBaHa B
nutepatypata (1.0-36.0%). YcraHoBeHa € 3HAYUMO MMO-BUCOKA yectoTa Ha TC MpH MalueHTH ¢
XMUJI, HOCUTENN Ha TEHETUYHA TPOMOOGWINS COPSIMO 3/1paBUTE HOCUTEIH, KATO TPOMOOTECHHHUS
PUCK TpHU Te3U NAMEHTH HapacTBa 3Hauumo 18 mbTH. U3Becten e puckbsT or TC mpm
TapreTHOTO JIeYeHUEe ¢ THpOo3uH-kuHazHu uaxuOutopu (TKU), xaTo B aHanmm3upaHara rpyrma
XMJI uma camo 3 HOBO-AMArHOCTHLIMPAHU OOJHH, MOPAJH KOETO OU MOIJIO J1a ce MPeIOI0XKH,
ye TC morar ga ca cBbp3aHu C NPOBEACHOTO TapreTHo jeueHue. He e ycraHoBeHa 3HauMMa
paznuka B uyecrtotata Ha TC mpu MalMeHTHTE, acolMupaHa CbC CTAaTyca Ha T'e€HETUYHATa
tpombodumus [TC 4/12 mpu Hocurenu vS TC 3/18 mpu HeHocuTenu], kato ce oTOe-JsA3Ba
CTaTUCTUYECKM HE3HAuMMO mnokauBaHe Ha pucka. [Ipu XMJI e HamepeHa 3HaYUMO MO-BUCOKA
yectotata Ha TC M 3HAUMMO NOKauyBaHE HA TPOMOOTEHHMS PUCK MPU MALKUEHTH, HOCUTENIHU Ha
nomumopdpusma G20210A crpsiMo manueHTH-HeHocuTenu. ChIIEBPEMEHHO, JUICBA 3HAaYMMa
paznuka npu B yectotara Ha TC npu nanuentu ¢ XMJI u 31paBu-HocuTenu Ha noiuMopdusma
G20210A. He e nokazaHa 3Ha4MMa pa3jivka ¥ B TPOMOOTHYHATA YecToTa Ha marueHTu ¢ XMJI
COpSIMO 3/IpaBU JIMIIa OT KOHTpoJHata rpyna, Hocutenu Ha PLAI1/A2, xato makap u 6e3
CTaTUCTUYECKA 3HAYMMOCT CE€ OTUYMTA U3BECTHO ITOKAYBAHE HA PUCKA MPU NALUEHTHTE.

Ilo 4-ma 3a0aua e npoyuena vecmomama u 3HA4eHUEMO 3a MPOMOOLEHHUs PUCK NpU NAYUEHMU,
Hocumenu Ha JAK2 V6I17F mymayus u KomMOUHUpawu Hocumenu HA 2eHemudHu OMKIOHEHUs.
HocutenctBo na myranusita JAK2 V617F e ycranoseHo mpu 35/97 manumenta ¢ MIIH, ¢
HaJWYHU JAHHU 32 MyTallMOHHUSA craryc. HamepeHa e 3HaunMo no-Bucoka yectora Ha TC npu
HOCHUTEJ-CTBOTO Ha MyTanusara [48.57% vs 11.29% npu nenocurenu]. Onpenenero e, ye JAK2
V617F 3HaunMo 4-kpaTHO MoKa4yBa TPOMOOTeHHUs puck npu nauueHtn ¢ MIIH, xaro numncsa
3HaYMMa pa3iuka B uectora Ha TC B 3aBUCHUMOCT OT MYTAallUOHHUS TOBap. AHAJU3UPaH € PUCKBT
ot TC npu xomOunupano HocurenctBo Ha JAK2 V617F u renernuna tpomOodumms, kato e



HaMepeHo, de decrorara Ha TC mpu manueHTH ¢ KOMOMHHPAHO HOCUTEICTBO € 3HAYMMO IIO-
BHUCOKa CIIPSIMO Ta3M, MPH HOCUTENIU caMO Ha reHeTuyHa TpoMOoduius. ChleBpeMEHHO, MPU
CpaBHEHHE HA TPOMOOTHYHATA YECTOTAa U TPOMOOTECHHHUS PUCK NPU MAMUECHTH ¢ KOMOMHHPAHO
HOCHUTEJICTBO HAa FTEHETUYHU HAPYILIEHUs, CIPAMO Ta3u IIPU HEHOCUTENIM HE € HAMEpPEHa 3HauuMa
pasnuka. CpaBHEHa € U 4ecToTara Ha TPOMOO3UTE MPH MAlMEHTH ¢ KOMOMHUPAHO HOCUTEIICTBO
CIIPSIMO MalMeHTH, Hocutenu camo Ha JAK?2 V617F, karo chIlo HE € JoKa3aHa 3HaurMa pa3Jiika
B yectotara Ha TC u mpomsiHa B pucka. Te3n maHHM mokas3Bat, ye¢ pUCKbT OT TC TpoMOOTHYIHH
YCIIOXKHEHUS ce MmokayBa oT jnoOaBsHeTo Ha JAK2 V617F HOCHTENCTBO KbM ChINECTBYBaIlaTa
reHernyHara TpomOodpmms. C Haif-royisiMa 9ecToTa € JOKa3aHO KOMOMHHPAHOTO HOCHTEIICTBO
Ha nonumopduszma PLA1/A2 ¢ JAK2 V617F, karo npu MojoBHHATA OT TIX € IUarHOCTUIIMpaHa
TpoMOo3a. Ilpu chmocTaBsHe Ha Ta3W MANMEHTCKA rpyna C TAIWEHTH, HOCEHIW CIMHHYHO
reHeTh4yHa TpoMOopMINs € YyCTaHOBEHA 3HAYMMa Pa3IuKa B TPOMOOTHYHUTE YCIIOKHEHUS, KOETO
nmoka3Ba, e nanuerarure ¢ MIIH u komOuHMpanoro HocurenctBo Ha PLA1/A2 u JAK2 V617F
ca CbC 3HAUMMO IMO-BHCOK TPOMOOTE€HEH PHCK CIPSIMO HOCHUTEIM HAa €IWHUYHO TeHETUYHO
oTkyioHeHHe. Hali-Brucoka yectoTa Ha KOMOMHUPAHO HOCUTEJICTBO € HaOmonaBana npu I1B, karo
JUICBA 3HAUMMa pa3jivka B TPOMOOTHYHATA YeCTOTa CHPSIMO OCTaHAJIWUTE MAIUEHTH C APYTH
3abomsBanus (ET, M®, XMJI). Te3n HaOmroneHus MOIKPEMST U3BO/AA, Y€ TPOMOOTCHHUSI PHCK
npu nuarto3a [IB u koMOMHHpPaHO HOCHUTEICTBO € MO-BHCOK, Makap M 0e3 cTaTucThdecka
3HAYUMOCT, Hal-BEPOSATHO MOPAIA MATKHUAT OpOM MAIIMEHTH B HAKOM MOATPYIIOBU aHAJIN3H.

Ilo 5-ma 3a0aua e npoyueno 3HaueHUemMo Ha noKaA3amenume 8 NbIHAMA KPBEHA KAPMUHA
(IIKK) - neexoyumu, xemo2n00un u mpomooyumu, 3a mpomOOSeHHUs. PUCK NpU NAYUEHMU C
MIIH. 3a uenra naueHTUTe ca pa3AeiaeHy B IPyNH, CbOTBETHO C HUCKH/HOPMAJIHU U 3aBUIIEHU
CTOMHOCTH Ha JICBKOIIUTH, XeMODIOOWH u TpomOouuTH. [Ipu chrocraBka Ha MAIMEHTUTE CHC
3aBULIEH JICBKOLUTEH Opoil chpsiMO Te3u, C HHUCBK/HOpMaJieH Opoil € YyCTaHOBEHO, 4e
JIEBKOLIUTO3aTa € PUCKOB TpoMmOoreHeH (akrop npu nauueHtd ¢ XMJI u [1B, kato 3Hauumoct e
nokaszana camo npu XMJIL Ilonacrosmem seskouurosara npu MIIH He € yTBBpAEH PHUCKOB
(dakrop, crpsiMO KOMTO ce B3eMaT TEPareBTUYHM PELIEHUS, HE3aBUCHUMO, Y€ HSIKOU MPOYyYBaHUS
s OIIpeNeNsAT KaTo MporHoctuueH Oener 3a nosea Ha TC, a nmpu IIB mpenomnpenens noBuileH
PUCK OT apTepuaiHuTe ChOUTHSA, ocoOeHo mpu HocutencTBo Ha JAK2 V617F. Ananornuen
MOJXO/ € M3MOJI3BaH IpU aHajdM3a Ha 3HAUEHHETO Ha MOBUIICHUWTE HUBA Ha XEMOIVIOOMHA 3a
nosiata Ha TC - manmentutre oT Besika Hozoiorus or MITH ca pasmenenu Ha rpynu - C
MOBMILIEHO M C HUCKO/HOPMAJIHO HHMBO Ha XEMOIIOOWHA, Karo HE ca YCTAHOBEHM 3HAYUMHU
paznuuud B TC npu nanueHTUTe OT ABETE IPYNHU NMpU OTACIHUTE 3a0onsBanus. [Ipu cpaBHsiBaHe
Ha TalMeHTHTE ¢ TPOoMOOLIMTO3a CIPSMO TE3H, ¢ HUCBK/HOpMalleH TpoMmOouuTeH Opoil e
ycTaHoBeHO, ue npu XMJI, noBumeHusT Opoit TpOMOOIIUTH € MPOTHOCTHYEH (PaKTOp 3HAYUMO
MOKa4Ball TPOMOOTEHHUSI PHCK.

Ilo 6-ma 3a0aua e uscneosana excnpecusma na CDI11b/CDI8 evpxy neympochunume npu 113
nayueHmu u e CpasHeHa ¢ masu, 8 KOHMpOIHAma 2pynd, Kamo e npoyueHa 6pb3KAma MexHcoy
masu exkcnpecuss U HOCUMEICMB0 Ha 2eHemuyHu oeghekmu npu nayuenmu c (n=32) u 6e3
npesxcusaino TC 6 omoennume cpynu. Hamepeno e, ye cpegHusT Opoil HeyTpodmin,
excupecupamu CD11b/ CD18 [CDI11b/CD18(+) neyrpodunu]| npu mauuentu ¢ MIIH e
3HAYMMO T0-BHCOK OT TO3H, B KOHTpPOJIHATa IpyTia 3paBU JHUIa, KaTO Hall-HUCHK CpelieH Opoit e
HamepeH npu XMJI, a naii-Bucok — nipu [1B, 6e3 oOaue pa3nukuTe Npu OTASTHUTE HOZ0JIOTUU Ja
ca 3HaYMMH. 3a Jla ce OLIEHU 3HaYeHUeTo Ha pasznuuusaTa B 6pos CD11b/CD18(+) neyrpodunu
3a nosiBata Ha TC ca chIIOCTaBEeHU CPEeJHUTE CTOMHOCTHU Npu nanueHTH ¢ 1 6e3 TC. O61mmo, npu



narentute ¢ MIIH e mamepen 3Haummo mo-Bucok Opoit CD11b/CD18(+) neyrpodunu npu
Hacteiiin TC, B cpaBHeHHE C Te3H, 0e3 TpoMOO3a, KaTo MpH OTAETHUTE 3a00JIsIBaHUs Ta3u
aconmanus ce 3amasBa camo npu [IB m ET. [lanHure ca aHanusupaHu U IOCPEACTBOM
JIOTUCTUYHA perpecusi, Karo IMOJydeHUTEe pe3yiaTaTd JIEeMOHCTpUpAT, 4Ye He3aBHCcHUMaTa
npomenymba ,,CD11b/CD18(+) HeyTpoduan” Bimsie ChIIECTBEHO BHPXY BEPOSTHOCTTA 32 MOSIBA
Ha TC, BB3MOXHO MOpagu ,,JICIUIUBOCT Ha HeyTpodmiure U (popMupaHe Ha JEBKOLMTHO-
TpoMOOIIMTHY arperatd. Te3u NaHHU ouepTaBaT MOTEHIMAIHATA Bb3MOXKHOCT IPU BaJIUIMpAHE
Ha Te3M Ha4yallHU pe3yiTard, MOCOYCHHTE CTOMHOCTH Jla C€ H3MOJI3BaT Karo MPeIuKTUBHU
mapkepu 3a TC. IIpoyueno e u 3Hauenuero Ha CD11b/CD18(+) Heyrpodunu npu mauueHTH ¢
MIIH B 3aBuUCHMOCT OT Opos Ha JIEBKOIIUTHTE, Karo 3HAYMMO IMO-BHCOK cpelieH Opoil Ha
HEYTpOQHUIUTE € HaMEpPeH NpHU MaleHTUTE: C JIeBKOUMTO3a M ¢ peructpupanun TC copsmo
OCTaHANUTE MalUeHTH C JeBKonuTo3a, HOo 6e3 TC; ¢ peructpupano TC c neBKOIUTO3a CHPSIMO
te3u, ¢ TC, HO Oe3 JTeBKOIUTO3a; IPH MAIEHTH C JIEBKOLIUTO3a, CIIPSMO Te3H 0e3, JIEBKOLIUTO3a.
Te3u pesynraru ouepraBar U3BOja, Y€ JIEBKOIIMTO3aTa € BaxkeH (haktop 3a pazsutue Ha TC, u ye,
IIPH OTCHCTBUE Ha JeBKonuTo3a, TC BeposTHO He ca cBbp3anu ¢ CD11b/CD18(+) neyrpodumm.
AHnanu3upaHa € u acouuanusata mexnay cpeanus Oporr Ha CD11b/CDI18(+) neyrpodunu u
HaJIMYMETO Ha TPOMOOLUTO3a, U 3HaUeHUeTo i 3a nosBara Ha TC, karo He € HaMepeHa 3HaYMMa
pasnuka B cpeanust Opoit CD11b/CD18(+) neyrpodpunu npu nanuentutre ¢ u 6e3 TC, koero
MoKa3Ba 4e TpoMOouuTo3ara He € 3Ha4yuM (akTop. ChIIeBpeMEHHO, 3HAYMMO I0-BHCOK Opoit
CD11b/CD18(+) HeyTpodmiu e HaMepeH MpH MalueHTH, IpU KOUTo HsMa TpomOouurtoza ¢ TC
cpsimo To3u, npu namueHTn 6e3 TC. Te3nm maHHM TOKa3BaT, Y€ JIMIICBA ACOIMALUS MEXKIY
HaJIMYMETO Ha TPOMOOLIMTO33a, CBPHXAKTUBHOCTTa Ha HeyTpodmiure u Hamuuuero Ha TC.
[Ipoydeno e u 3HaueHweTro Ha acommanusata Ha Opos Ha CDI11b/CD18(+) Heyrpodwmmmu mpu
narueHTy ¢ MITH u Hannuuero Ha reHEeTUYHU HapylleHus 3a pucka ot nosisa Ha TC. 3Hauumu
paznuku B 6post Ha CD11b/CD18(+) Heyrpodunu ca HaMepeHH TIpU CpaBHSBAHE Ha MAIIMEHTH C
u 6e3 peructpupano TC equnctBeno npu HeHocutenn Ha G20210A u Henocutenu Ha PLA1/A2,
JIOKaTo JIMIICBa 3HAa4YMMa acolMaius, cpaBHsBaiiku Hocutenute ¢ wm 6e3 TC na FVL,
G20210A, PLA1/A2 u JAK2 V617F. ChiieBpeMeHHO, 3HAYMMM PA3JIMuus ca HaMEpeHU INpHU
cpaBHsiBaHe Ha Opost Ha CD11b/CD18(+) neyrpodunu npu namuentu ¢ M® c TC, karo
CTOMHOCTUTE IpHU Te3u, Kouto HocaT JAK2 V617F myranus, ca 3HaUMMO IO-BUCOKH OT
HaMEpEHHTE TPH MAMEHTH, KOUTO Ca HETaTHBHU 32 MyTaIlHATA.

Ilo 7-ma 3adaua e npoyuena ponsma Ha xromopouonu/puckosu (K/P) ¢axmopu ewvpxy
mpombozennus puck npu nayuenmu ¢ MIIH. Bb3 ocHOBa Ha chOpaHUTE JaHHU, MAIIUEHTUTE ca
paszeneHu B 6 Tpynu B 3aBHcUMOCT OT HanmuuHusi Opoit K/P ¢akropu, xouto umar [6e3 K/P
¢dakropu u ¢ Hainuuue Ha 1-5 TakuBa (akropa], u B 2 moarpymnu, cborBetHo — c/0e3 TC.
VYcraHOBEHO €, 3HAaYMMO HapacTBaHEe KaTo abcomoTeH Opoil m 11 Ha manueHtute ¢ TC mpu
Hanuuue Ha >2 K/P daxtopu cnpsmo te3u <1 ¢akrop, KOETO MOJKPENs U3BO/A, Y€ OTCHCTBUETO
WIM HAJIUYMETO Ha caMo eAMH (pakTop HamassiBa pucka 3a TpoMm6o3a. OTdensi3Ba ce 3HaYMMO T10-
BHCOKaTa YeCTOTa Ha CbpACYHO-CHJIOBU 3a00JsBaHUS NpU mnanueHTure ¢ npexussiHo TC.
CohiueBpeMeHHO, 3HadeHHeTo Ha Opos Ha K/P ¢aktopu He e€aHO3HAYHO MNpPH OTIECITHUTE
3a0onsBaHusA. 3HauyuMo no-Hucka dyecrorara Ha TC mpu namuentu ¢ <1 K/P daxtop, cnpsmo
ocraHanute € HamepeHa npu XMJI u M@, karo npu noeye (HaKTOPH PUCKBT C€ TIOKAUBA U MPH
nsete 3abomsBanus. Ot0ensasBa ce, ue npu XMJI TpomOo3uTe BB3HUKBAT paHo, IPeau IpreMa
Ha TKU. Tlpu XMJI nokazaHo Karo 3HAa4UM PHCKOB TPOMOOTEHEH (aKTOp W HAITUIHETO
TIOTIOHOIYILIEHETO, J0KaTo mpu M@ 3HauuMoO MoKauBaHE Ha TPOMOOTEHHUS PUCK ce ChOOIIaBa
IIPU HAJIMYKME HA ChP/IEYHO-CHIOBH 3a00IIsIBaHMs, KAKTO U NIpU HsAKou Apyru (axropu. [Ipu 1B u



ET ne e ycranoBeHna 3HaunMa pasnuka B yecrorata Ha TC npu nanuentu ¢ <1 K/P cnpsmo Te3u
¢ >1 K/P dakropu. CriieBpemMeHHO, mo-BUcoka dyectoTa Ha TC ce choOImaBa mpu MalMeHTH ¢
I1B ¢ >2 ¢akropa crpsimo Te3u ¢ <2. 3a pasziauKa OT peaula APYrH CXOAHHM NMpPOYyYBaHUS, B
IMCEPTALMOHHUS TPYJ HE € HaMEpeHO CTATUCTUYECKU 3HAYMMO ITOKayBaHE Ha TPOMOOTEHHMS
puck mnpu mnanumeHTH I[IB ¢ aprepuanHa XUNEpTOHMA, 3axapeH IualeT, TUCIUIUAEMUS, U
TIOTIOHOITYIIIaHE.

W3BOAMTE B 1ucepTallMOHHUS TPY/ Ca M3YEPIIATEIIHU, IPOU3JIN3AT OT MOJyUYEHUTE PE3YITaTH U
CbOTBEeTCTBaT Ha mocraBeHuTe 3agadu: (1) HocurencrBoro Ha reHetuuHu aedexktu 3a
TpoMOOduIUs € 3HaUnMO Mo-yecto npu namueHTu ¢ MITH crnpsiMo 3apaBuTEe KOHTPOIH, KaToO
Hali-3Ha4YMMa pa3JiMKa B 4YECTOTaTa MEXIY JBETE TPynHu € ycTaHoBeHa 3a (aktop PLA1/A2,
ocobeno npu nauueHtu ¢ [1B; (2) HesaBucumo, ue npu MITH tpomOopmimanute nedext Kato
L1710 HE IOKa3BaT acouuanus ¢ pucka 3a TC, nanueHTuTe, KOUTO I'M HOCAT UMAT 3Ha4uMo 13
IbTU MO-BUCOK pHck 3a TC B cpaBHeHHE cbhC 3apaBute HOocutend; (3) OT BCHYKU MpPOYYCHH
nedekTu 3a TpoMOoduHsa HocuTencTBoTo Ha PLA1/A2 ce cpema ¢ Hali-rojiiMa 4ecTtoTa Mpu
[IB, HO noKa3Ba 3HAYUMOCT U NPH MO-MAIKO MPOYYBAHUTE O MOMEHTA rpynu, kato M® u
XMJL IIpu XMJI HOCUTENICTBOTO KaTo 1510 HAa TCHETHYHH JePEKTH 32 TPOMOODHIUS IMOKauYBa
2 mbTH TPOMOOTeHHUs puCK, a B yacTHOCT 3a G20210A — 5.6 mwrH; (4) HocurencTBoTo Ha
JAK2 V617F myrauus ce aconuupa ¢ MOBUIIEH TPOMOOreHeH puck npu namuenture ¢ [1B u
M® (cpboTBeTHO 7 NIBTH U 3 NBTH), KAaTO KOMOMHUPAHOTO HOCUTEJICTBO HA T'€HETUYHU
Hapyuienus, acouuupanu ¢ tpombodpumus u JAK2V617F e 6 mbru mo-uecto mpu [IB B
cpaBHeHue ¢ ocraHaiute MIIH. JIBoiiHuTe HOcuTenu Ha reHeTuyHa TpomOodumus n JAK2
V617F myranus ca ¢ 3Ha4uMO 2 IIBTU IO-BUCOK pHUCK 3a pa3BuTue Ha TC crnpsMo HOCUTEIUTE
SIIMHCTBEHO Ha reHeTnmyHa TpomOoduus; (5) JleBkommTo3ara ce MOTBBbpPKIABA KATO 3HAYUM
puckoB TpombOoreHeH dakrtop npu manueHTH ¢ XMJI u 1B, a Tpomboruro3ara — camo mpu
XMJI; (6) Heyrpodpunnara ekcripecus Ha CD11b/ CDI18 ¢ 3HauMMO MOBHIIEHA MPU BCHYKH
nauenty ¢ MITH, taka u npu otaenHuTe 3a00BaHUS B CPABHEHUE ChC 3/IpaBUTE KOHTPOJIH,
kakTo U npu naunueHnture ¢ TC copsimo TtakuBa, 0e3 TC, ocobeno npu [IB u ET. B obmara
rpyna ¢ MITH 1 HocuTencTBO Ha reHeTUYHU OTKJIOHeHUs (Tpombodpmnus u JAK2 V617F) He ce
JI0Ka3Ba 3Ha4yMMa pas3jivKka B CTOWHOCTHTE Ha HeyTpoduiHaTta ekcripecuss Ha CD11b/CD18 npu
CpaBHsIBaHE Ha MalMeHTuTe ¢ aHamHe3a 3a TC, crmpsmo Te3u - 0e3 peaTu3upaHo ChIOBO
ceoutne; (7) Hamwmumero Ha >2 KOMOPOWIHW/PUCKOBH (akTOpa 3HAYMMO IOKayBa
TpomMOoreHHus puck npu nauueHTu ¢ MITH. Aprepuannara XunepToHus, ICXeMU4YHa 6ojecT Ha
CHPLETO U Chp/I€YHA HEJOCTATHYHOCT Ca 3HAYMMO I10-4ECTHU MPU MALUEHTH ¢ peructpupano TC
crpsMo Te3u, Oe3 aHamHe3a 3a TpombOo3u; (8) Pa3pabOTeHWST airopuThbM 3a OLEHKAa Ha
puckoBute ¢akropu 3a TC mpu MIIH Moxe na ce M3Moi3Ba Karo €IeMEHT Ha KOMILJIEKCEH
MOJIXO/ 32 MpeLU3upaHe U UHAWBUIAYyaIM3UpaHe Ha TPOMOOTEHHHs PUCK MPH MAIMEHTH C Ta3H
MaTOJIOTUS.

ITPMHOCH

Hayunute npunocu Ha a-p JIOPOTES TOOOPUEBA-TONOPOBA ca opMynHpaHu B CIETHUTE
OCHOBHH HaIPaBJICHUS:

l. HDI/IHOCI/I C HAYYEH U OPUTMHAJIEH XapaKTep.

1. IIpoBeieHOTO MPOYYBAHE € MBPBOTO KOMIUIEKCHO M3CJIEIBAHE HA HSKOW OT PUCKOBUTE
¢daktopu 3a TpomOoreHesa npu nanueHTH ¢ XMJI u otpunatennure 3a Ounaaenduiicka
xpomozoma MITH — npuemam 6e3 3abenesxncku.



2. 1o0aBAT ce HAYYHH JaHHU 32 YECTOTaTa M MPOMSIHATA B PUCKA MPHU JOKA3BAHE HA HIKOH
TeHETUYHH (PaKTOPH 3a TpoMOouiaus npu nmanueHTH ¢ XMJI u M®, KouTo He ca MpoydYBaHU B
TO3U KOHTEKCT, Hali-Beue 32 HOCUTeNCTBO Ha PLA1/A2 — npuemam 6e3 3abenedcku.

3. U3cnenBana e Heyrpoduinata ekcnpecus Ha CD11b/CD18, kato mapkep 3a JIEBKOIMTHA
aKTUBHOCT npH kiacuueckute MITH (v B oT/IeIHUTE TMAarHOCTUYHU TOJTPYIN) U € OIICHEHO
3HAYCHUETO ¥ 3a pa3BUTHE HA TPOMOO03a, KAKTO U OTHOIICHUETO i CIIPSAMO OpOsi KPhBHH KIICTKH
— npuemam oe3 3a0eneiHcKu.

4. CnbOpana e moapobdHa nHGOPMAIHS U € OTYECTCHA 3HAYMMOCTTA Ha PA3IMYHUA KOMOPOUIHM/
PUCKOBU (aKTOPH, KOUTO JONMPHHACAT 32 TPOMOOTeHe3aTa MPU BCUYKHU NAIlUCHTH — npuemam
Oe3 3abenexcku..

5. HanpaBeH e OIuT 3a KOMIUIEKCEH IOTJIe/] BbPXY CJI0KHATa M MHOTO()aKTOpHa eTHonaToreHes3a
Ha TC u oTYrTaHe yYaCTUETO Ha Pa3TUYHU (DAKTOPH MPU OIEHKA HA PHCKA 32 TPOMOOTHYHU
ycnoxkHeHus npu Beuuku nanuenT ¢ MITH — npuemam 6e3 3abenescku.

1. IIpuHOCH ¢ IPHUJIOIKEH XapaKTep

1. OT4ereH ¢ KOHKPETHHUAT TPOMOOI'€HEH PHCK MPH MAIMEHTH ¢ pa3au4yau Bugose MITH B
3aBUCHMOCT OT HAIMYUETO Ha TEHETUYHU OTKJIOHEHHS ¢ TPOMOO(IIICH MMOTCHIIUAT — npuemam
0e3 3a6enexcKu..

2. Jloka3Ba ce Bpb3KaTa MeX 1y IpoMsiHata B Opost HeyTpoduu, ekcripecupany CD11b/ CD18,
npu manuenty ¢ MITH u mokauBaHeTo Ha TPOMOOTCHHUS PUCK — npuemam 6e3 3a0enexcKu.

3. Ilpu BamaupaHe B TOJIEMH IMALMEHTCKH MOIYJIAINH MOTyYeHUTE CTOMHOCTH OMXa MOTJIH J1a
ce IOJI3BaT KaTo ,,[IparoBy WK NPEJIUKTUBHU 3a IpekuBaBaHe Ha TC B OTIEIHUTE NALUEHTCKU
HOJTPYIU — npuemam cwve 3aoenedcka - H3kazana e xunomesa — KoM MOMEHMA NOJyYeHUME
npazoeu cMoOUHOCMU 6ce Ouge He MO2am 0d ce U3noJ36am 6 NPAKmuKama

4. YcTaHOBEHU ca KOHKPETHU KOMOPOHIHU/PUCKOBH (DAKTOPH, KOUTO UMAT OTHOILIEHHE KbM
TpOoMOOTreHe3aTa B MAlUEHTCKaTa rpyIa — npuemam oe3 3a0enedicKu.

5. Pa3zpaboTteH e anroputhbM 3a olieHka Ha puckosure ¢akropu 3a TC npu MITH B pamkuTe Ha
KOMIIJIEKCEH TO/IX0/] 3a MpeLr3upaHe U MHIUBUIyaTu3UpaHe Ha TPOMOOTEHHUS PUCK MTPU
HAIMEHTH C Ta3! MaTOJIOTHsl — npuemam 0e3 3a0enedcKku.

ITYBJIMKAIIMM 1 HAYYHHN CHOBIIEHUSA BbB BPh3KA C IMCEPTAIIMOHHMS TPY/I

BbB Bpb3Ka ¢ 1UCEPTALIMOHHUS TPYH €A MPEACTABEHU 3 OPUTMHAIHM CTAaTUM B I'BJIEH TEKCT, Ha
kouto 1-p . Tonopuesa-TomopoBa € mbpBU aBTOp, U 4 HAy4HU CHOOIIEHUE, NMPEACTABEHU Ha
HAIlMOHAJIHU ¥ MEXIYHApOAHU (OpYyMHU OT KOUTO Ha 1 € MbpBH aBTOp, a HA OCTAHAJIUTE — TPETH
U TOCIIEBALL.

OPUTMHAJIHU CTATUA

1. Todorieva-Todorova DK, Kovacheva KS, Tzvetkov NT, Trifonov SV, Stavreva GTs, Rashev
TR, Todorov AA, Ivanov PD. A study on the role of thrombophilic genetic disorders as a risk
factor for thrombotic complications in patients with myeloproliferative disorders. journal of
biomedical and clinical research (jbcr), Vol.12 Number 1, 2019, p 19-26. [pedepupa ce B
Web of Science (2014-) (CABI) - 60 1./8 = 7.5 T1.]

2. Todorieva-Todorova DK, Kovacheva KS, Tzvetkov NT, Blazheva SO, Lukanov TH.
Granulocytic expression of CD11B/CD18 and thrombotic risk in patients with
myeloproliferative neoplasms. Journal of Biomedical and Clinical Research (JBCR) Vol. 14,
No. 1, 2021, p. 47-53. [pedepupa ce B Web of Science (2014-) (CABI); 60 1./5=12 1.]
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3. Todorieva-Todorova D, Gercheva L, Kovacheva K, Mineva-Dimitrova E. Role of neutrophil
CD11B/CD18 expression in thrombogenesis of patients with myeloproliferative neoplasms, p.
47-53 “HEMATOLOGY” issue 1-2/2023, Vol. LX, ISSN 2367-7864 [pedepupa ce B Scopus
(2015-); 60 1./4 =15 1.]

Craruute ca myOJIMKYBaHH B CITUCAHUS, KOMTO ce pedeprpar u HHISKCHpAT B CBETOBHO
M3BECTHH 0a3u JaHHM ¢ HayyHa nHpopmanus. Hanmuanusat Opoit Touku 00110 Mo oKa3aTenu
I7)e:7.51.+ 12 1.+ 15 1. = 34.5 T. KOETO HAIXBBPJIS HEOOXOAUMHTE 3a IPHIO0OMBAHE Ha
oOpa3oBarenHaTa u HaydHa cterneH “Jlokrop” — 30 1. chriamacHo MUHUMAITHUTE HAIIMOHATHU
W3HCKBAaHUS KbM HAay4YHATa U MPEIOIaBaTesICKaTa ICHHOCT Ha KaHAUJATUTE 32 MPUI00uBaHe Ha
Hay4Ha CTETICH U 3a 3a€MaHe Ha aKaJIeMUYHUTE JUTHKHOCTH ,,[ TaBeH acucTeHT", ,,JlonenTt" u
»lIpodecop®.

HAYYHU CHOBIIEHUSA

1. Dineva D, Paskaleva I, Todorieva-Todorova D. (2019). Evaluation of platelet reactivity on
dual antiplatelet therapy in patient with essential thrombocythemia and acute coronary
syndrome. Clinica Chimica Acta. 493. S405. 10.1016/j.cca. 2019.03.863.

2. Velkova A, Tzvetkov N, Kovacheva K, Todorieva D, Ivanov P, Todorov A, Penkova R,
Golemanov G, Panayotova S, Popova VA. Study on the role of genetic thrombophilic
disorders as a risk factor for thrombotic complications in patients with myeloproliferative
disorders. Oral presentation at XII Anniversary International Medical Scientific Conference
for Students and Young Doctors, Pleven, Bulgaria. 8-11 Oct, 2013

3. Tonopuesa I, Kosauesa K, IletkoB H, Tomopor A, lBanos II, [Tenkosa P, 'onemanos I,
[TanaiioroBa Cr, IlonoBa B, BenkoBa A. I'eneTnunu nedextu 3a TpoMOO(PUINSA KaTo pUCKOBU
dakTopu 3a TPOMOOTHYHU YCIOKHEHUS TMPHU TMALKMEHTH C MHeIonpoarudepaTuBHI
3a0onsBanus. OpanHa Tipe3eHTanusi, BTopu HalmoHaleH cCUMIO3uyM ,,Mian xemaronor,
Cnusen, bwarapus. 9-10 Hoemspu, 2013

4. 1lsetkoB H, KoBauea K, Tonopuena /I, Togopos A, IlanaiiotoBa Ct, [lonmosa B, MBanos II,
Komca-IlenkoBa P, BenkoBa A. IIpoyuBaHe BbpXY poJisiTa Ha T'€HETHUHUTE NEPEKTH 3a
TpoMOOQMINS KaTo PUCKOBU (DaKTOpH 3a TPOMOOTHYHHU YCIOKHEHHUS MpPHU MALUEHTH C
MI/IGJ’IOHpOJ'II/I(bepaTI/IBHI/I 3a00JIsIBaHUS. HOCTep, X HaI_II/IOHaJ'IeH KOHI'pEC IO XCMATOJIOIu#,
[Ipasen, bvarapus, 22-25.10.2015 r.

3AKJTIOYEHUE

Bb3 ocHOBa Ha ONMUCAHOTO MO-TOPE CUUTAM, Y€ MPEICTABEHUSAT JUCEPTALUOHEH TPy, KaKTO U
HAayyHUTE€ W HAy4YHO-NIPUWJIOKHU NpuHOcH Ha [I-P JIOPOTES KOCTAJMHOBA TOJOPUEBA-
TOIOPOBA ca TUYHO /€70 Ha JOKTOPAaHTa M OTPa3sBaT 3abJIO0OYEHH TEOPETUYHH MO3HAHUS 110
npobaeMaTu-Kara, Bb3MOKHOCT 32 TBOPUYECKO HHTEPIPETUPAHE HA JAHHUTE, KAKTO OT PYTUHHUTE
nabopaTopHU, Taka M OT BHCOKO-CHEIMAIM3UPAHU H3CIEABAHUS, BKJIIOYBAIIM pa3HOOOpa3HU
TeHeTUYHH, HMMYHOJOTMYHM M KOMOpPOMIHU (aKkTopu, WMAIld 3Ha4YeHWe 3a T[osBarta |
MpoTUYaHeTo Ha TpoMmOoTuyHHUTE ycinoxkHenuss npu MIIH. 1-P JIOPOTES KOCTAJIMHOBA
TONOPUEBA-TOJIOPOBA MpOsiBsiBa CIIOCOOHOCT J1a M3rpaxk/la HAyuYHU XUIOTE3U U TBOPUECKHU Ja
00CHK/1a IOJTyYEHUTE PE3YITaTH.

IIpencraBenusaT nucepraunoHe Tpya ot JA-P JJOPOTES KOCTAIMHOBA TOAOPHUEBA-TOJOPOBA €
3aBbpPIICH W CBAbPXKA HAYYHH W HAYUYHO-IIPHUJIOXKHH PE3YITaTH, KOHUTO MPEACTABIIABAT
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OpUTMHAJIEH NPUHOC U OTTOBApSAT HA M3MCKBAaHUATA HAa 3aKOHA 3a pa3BUTHE HA aKaJeMHUYHUS
cbctaB B PemyOmuka bwarapust (3PACPB), IlpaBuiaHuka 3a mpuiaraHeTro My, KakTo M Ha
[IpaBunHuKa 3a pa3sBUTHETO HA aKaJAEMUYHMS cbcTaB B MY—IInesen.

N3noxenoro IIo-rop€ MU aaBa OCHOBAHHUC Ja JaM IIOJIOKUTEIIHA OLCHKAa Ha JUCCPTALMOHHHA
TPYA U J1a TIpeIoka Ha ounTaeMoTo HaydHoTO XypH Ja npuchau oOpa3oBareilHaTa U HaydHA
creneH “JIOKTOP” na 1-P JIOPOTESA KOCTAIMHOBA TOIOPUEBA-TOJIOPOBA

Ha ocHoBaHMe un. 59 ot 335114
Codus IIpod. a-p I. bananenko, am

20.06.2024
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STANDPOINT
By prof. Gueorgui Nikolaevitch Balatzenko, MD, PhD
Head of diagnostics and consultative block,
Specialized hospital for active treatment of hematological diseases, Sofia

About: A dissertation work for acquiring the educational and science degree ‘“Medical
doctor” on the topic “CLINICAL SIGNIFICANCE OF GENETIC, IMMUNOLOGICAL
AND COMORBIDITY FACTORS ON THROMBOTIC RISK IN PATIENTS WITH
MYELOPROLIFERATIVE NEOPLASMS” by Doroteya Kostadinova Todorieva-
Todorova, a dissertation student in self-preparatory form, professional direction: 7.1.
“Medicine”, Doctoral program “Hematology and blood transfusion” at the Medical university
— Pleven, Faculty Medicine, Department of Nephrology, hematology and gastroenterology,
deducted by the order of the Rector of Medical university — Pleven 1387/15" May, 2023,
based on the decision of Faculty Medicine council in 15" May, 2023, protocol N25.

SCIENTIFIC SUPERVISORS: prof. Liana Todorova Gercheva-Kyuchukova, MD, PhD and
prof. Katya Stefanova Kovacheva-Kotseva, MD, PhD

ACTUALITY OF THE TOPIC

The dissertation work is dedicated to a current problem in modern hematology — a study on
the clinical significance of genetic, immunological and comorbidity factors in defining the
thrombotic risk in patients with myeloproliferative neoplasms (MPNs). MPNs represent a
heterogenous group of diseases, characterized by a clonal expansion of an abnormal
hematopoietic stem cell in the bone marrow, accompanied by blood cells overproduction and
markedly increased risk for thrombotic events (TEs). Most common, “classical” MPNs
consist of chronic myeloid leukemia (CML), polycythemia vera (PV), essential
thrombocythemia (ET) and primary myelofibrosis (MF) — each of them with a varying risk for
thrombotic complications. The pathophysiology of TEs in MPNs is complex and
multifactorial, their presence may lead to serious complications, fatal ones inclusive. Often
these TEs present an initial manifestation, leading to the diagnosis of the underlying disease
and the thrombotic risk varies in wide ranges — between 1 and 10% annually after diagnosis.
The pathogenesis and frequency of TEs is associated with different factors, such as: age,
anamnesis for TE, cardio-vascular comorbidities, increased blood cell counts, carriership of
genetic thrombophilia, JAK2 V617F mutation carriership, procoagulant microparticles
presence, vessel endothelium activity, etc. In this context, the study on clinical significance of
different genetic, immunological and comorbidity factors to define thrombotic risk in MPN
patients is indisputably actual and emphasized theoretical and practical significance.

STRUCTURE AND DESIGN OF THE DISSERTATION WORK

The dissertation work is designed in accordance with the regulations and consists of 171
pages, illustrated with 26 figures and 47 tables. The dissertation work includes the generally
accepted sections, distributed as follows:

Title page (pg) [1 pgl; Content [4 pgs]; Abbreviations [3 pgs]; I. Introduction [1 pgs]; II.
Literature review [36 pgs]; I1l. Aim and IV. Tasks [1 pgs]; V. Methods and materials |3 pgs];
VI. Own results and discussion [66 pgs]; VII. Common conclusions [1.5 pgs]; VIIIL
Contributions [1 pg]; IX. Publications and participation in scientific forums in association
with the dissertation work [1.5 pgl; X. Bibliography [28 pgs]; Annexes [10 pgs]. The



bibliography consists of 223 literature articles, 4 of which by Bulgarian teams — 1 in English.
Of all cited articles 10.8% (n=24) are published in the past 3 years, 1 of them is published this
year, 25.6% (n=57) — in the past 5 years.

The abstract is written on 68 pages and matches the dissertation work.

THE LITERATURE REVIEW is comprehensive and gives exhaustive information on
classification and epidemiology of MPNs, pathogenesis and role of genetic disorders, taking
part in MPN presentation, common characteristics and diagnostic criteria. A detailed review is
presented on TEs frequency in MPNs and patients’ risk stratification, pathogenesis of
thrombotic complications and the significance of blood cell count changes, presence and type
of genetic disorders, age, comorbidity, etc. Based on data presented, the unsolved problems in
distribution, mechanisms and factors are emphasized and they are pointed to be significant for
the occurrence, severity and manifestation of TEs in MPNss.

THE AIM OF THE DISSERTATION WORK is concrete and clearly formulated: “To investigate the
role of some genetic [factor V Leiden (FVL); Prothrombin (factor II) (PT) G20210A
mutation; PLA1/A2 polymorphism of glycoprotein Illa (GPIlla); JAK2 V617F carriership],
immunological (CD11b/CD18 expression) and comorbidity factors (medical history) in the
thrombogenesis of MPN patients”.

To achieve the aim 7 tasks have been formulated: (i) to define frequency of genetic defects
carriership for thrombophilia in MPN patients and compare it with a control group of healthy
volunteers; (ii) to compare the frequency of thrombophilia defects carriership between
patients with and without thrombotic complications; (iii) to study the association between
genetic thrombophilia carriership and thrombotic risk in patients with different MPN entities;
(iv) to define the frequency and clinical significance of thrombotic risk in patients with JAK2
V617F mutation and combined carriership of different genetic mutation; (v) to study the
significance of full blood count parameters for the thrombotic risk in the patient population;
(vi) to define the level of CD11b/CD18 expression on neutrophils of patients, compare it with
control group level and study the role between the expression and genetic defects carriership
in patients with and without thrombotic events in different diseases subgroups; (vii) to study
the role of comorbidity factors on the thrombotic risk in patients.

MATERIALS AND METHODS: this study includes 138 MPN patients (63 women/75 men),
average age 63.18+14.03 years, treated in Hematology clinic, UMHAT “Georgi Stranski”,
Pleven - of them 49 (35.51%) with PV, 20 (14.49%) with ET, 39 (28.26%) with MF and 30
(21.74%) with CML. The investigation for genetic thrombophilia is performed in all patients,
while CD11b/CD18 granulocytic expression is studied for 113 of them. There are 2 control
groups in the study — healthy volunteers, accordant with all inclusion criteria, no history for
MPN or TEs: (1) control group for genetic thrombophilia — 108 healthy volunteers are
included (53 women and 55 men) with average age 31.57+0.95 years; and (2) control group
for CD11b/CD18 expression on neutrophils — consisting of 46 healthy volunteers (13 women
and 33 men) with average age 62.63 +£12.90 years. When organizing this study, a
questionnaire with necessary information about the tasks was prepared — main passport
information, disease history and current therapy, past medical history with special focus on
diseases and conditions, associated with increased risk/predisposition to thrombotic
complications, as well as spontaneous miscarriages and pregnancy complications in women.
Laboratory methods include routine hematological parameters and some highly specialized
investigations, such as: (1) molecular and genetic, based on nucleic acids tests via PCR
(Polymerase Chain Reaction) to determine the presence of FVL, carriership of prothrombin
G20210A and PLA1/A2 polymorphism in glycoprotein Ilb/llla and carriership of JAK2
V617F; (2) expression of CD11b/CD18 on neutrophils’ surface, determined by
immunophenotyping of peripheral blood.



Results are processed with established software statistical packages STATGRAPHICS; SPSS
and EXCEL for Windows. Parametric tests to check hypothesis in normal and close to normal
distribution of cases [t-test, ANOVA ¢ post hoc tests Tukey, Scheffe, Bonferroni, Newman-
Keuls, Duncan] and non-parametric ones in different than normal distribution of cases
[Pearson x” - test, Mann-Whitney, Kruscal-Wallis H-test] are used. To model and prognose the
correlations, regression models are used. To compare time-event data, a Kaplan-Maier test is
applied.

Presented data are results of 4 scientific projects, financed by Medical University — Pleven:
project N13/2013, project N2/2015, project N9/2017 and project N9/2019.

RESULTS are correctly presented and illustrated with many figures, graphics and tables,
subdivided into groups, depending on the tasks.

On the 1°' task the frequency of genetic defects for thrombophilia carriership in MPN patients
has been studied. The presence of the investigated factors (FVL, G20210A, PLA1/A2) has
been found in 34.78% of patients and this prevalence is significantly higher than in control
group (23.15%). In MPN patients FVL carriership of 2.90% is found [2 PV; 2 CML], but
almost 2 times higher is confirmed for the control group (6.48%); the carriership of G20210A
polymorphism of prothrombin gene is found in 7.25% of patients [5S MF, 3 CML, 1 PV, 1 ET]
and the carriers in the control group were 3 times less (2.78%), although the difference is not
statistically significant; the carriership of GP IIb/Illa (PLA1/A2) is in 26.81% of MPN
patients [9 PV; 9 CML; 7 ET; 8 MF] — frequency is significantly higher than in control group
(13.89%).

On the 2" task the frequency of genetic thrombophilia defects is compared between patients
with and without TEs. No TEs are registered in FVL patient carriers. In 4 (2.90%) patients,
who carry G20210A, TEs are registered but no significant difference is found, associated with
mutation burden between patients and healthy volunteers, as well as between patient carriers
and non-carriers of G20210A, which suggests that G20210A4 carriership is a risk thrombotic
factor but the risk in MPN patients is not higher than in healthy volunteers. In 9 of the
patients who carry PLA1/A2 polymorphism, TEs are registered, and a significantly higher
thrombotic frequency is found in patients as compared to healthy volunteers, who also carry
the mutation. The thrombotic risk increases, but when comparing patient carriers and non-
carriers such differences are absent. These data suggest the conclusion that PLA1/A2
carriership is a significant risk thrombotic factor in the context of confirmed MPN and the risk
is 8 times higher in these patient populations than in healthy control carriers.

On the 3" task an association between genetic thrombophilia carriership and thrombotic risk
in different MPN subgroups is studied. In PV subgroup 15 TEs are documented in 14/49
(28.57%) patients and the frequency of TEs is comparable to the frequency reported by other
authors (30.0-41.0%). A significantly higher frequency of TEs is found in PV patients, who
carry genetic thrombophilia (30.61%) as compared to control group carriers and carriership
increases 17 times the thrombotic risk in PV patients. Significantly higher frequency of TEs in
PV patients, who carry PLA1/A2 polymorphism, is observed as compared to healthy
volunteers, thrombotic risk is also increased. These data confirm the conclusion that 14 times
higher risk for thrombosis is present in PLA1/A2 carriers among PV patients. Significantly
higher TEs frequency is also found in PV patients, who carry JAK2 V617F, in comparison to
non-carriers and the thrombotic risk is significantly increased. Carriership of JAK2 V617F is
associated with a 7-times increase of TEs in PV patients. In ET patients TEs are registered in
30% of them and this frequency matches literature data (19-32%). No significant difference in
TEs frequency in ET patients is found, associated with genetic thrombophilia and also in TEs
frequency in ET patients as compared to healthy volunteers. In this patient population no
increase in thrombotic risk is found for G20210A carriers, possibly because of a small carrier
number. No FVL patient carrier is confirmed to have TEs. No significant difference in TEs



frequency is found between ET patients, who carry PLA1/A2 as compared to healthy
volunteer carriers. The carriership of PLA1/A2 is considered a risk factor (although
statistically insignificant) when ET diagnosis is present. A lot of evidence exists on the
increased thrombotic risk in ET patents and JAK2 V617F mutation. But in the studied patient
population such significant difference in TEs frequency in ET patients, associated with JAK2
V617F mutation status, is not found and this is the reason this factor slightly increases the
thrombotic risk - the investigated patient subgroup is small. In MF subgroup TEs are
registered in 30.77% of patients and thrombotic frequency is higher than reported in literature
(=10%) and highest of all MPN patients tested. Thrombotic complications are found in
23.08% of secondary MF patients and in 34.62% of primary MF. No significant differences in
frequency and thrombotic risk in MF patients, who carry genetic thrombophilia (15.48%)
were found as compared to non-carriers (38.46%). In healthy volunteers’ control group, no
carrier of genetic thrombophilia has a TE, which suggests a 9-times increase in thrombotic
risk for MF patients who carry genetic thrombophilia than in healthy volunteers. No
difference in thrombotic frequency is found between MF patient carriers and non-carriers of
G20210A polymorphism, as well as between MF patients and healthy volunteers. There is no
significant difference in TEs frequency of MF patients, carriers and non-carriers of PLA1/A2
polymorphism, the risk is also not changed. No significant difference is observed when
comparing PLA1/A2 carriership frequency between patients and healthy volunteers. But
significantly higher TEs frequency is found in MF patients, who carry JAK2 V617F mutation
(TEs in 52.94%) as compared to non-carriers (TEs in 16.67%), which is a significant 3-times
increase in thrombotic risk in MF carriers. It is a well-known fact that age >60 years is a
significant risk factor, besides JAK2 V617F mutation, and the combination of these two
factors usually leads to a TE. In this study significantly higher frequency of JAK2 V617F (+)
mutation in older people (>60 years) with MF diagnosis and TE (75%) is found as compared
to patients with both factors but without a registered thrombosis (27.93%). Thus, confirmation
of JAK2 V617F in MF patients aged >60 years significantly § times increases the risk for
TEs. In CML 8 TEs are registered in 7/30 patients (23.33%) and this frequency is higher than
the average reported in literature (1.0-36.0%). Significantly higher frequency of TEs is found
in CML patients, carriers of genetic thrombophilia as compared to healthy volunteers and the
thrombotic risk in these patients increases 18 times. The risk of TEs with tyrosine kinase
inhibitors (TKIs) target therapy is well-known but in the studied group only 3 newly
diagnosed patients are included, which may suggest that TEs are therapy related. No
significant difference in TEs frequency in patients is found, associated with genetic
thrombophilia status [TEs 4/12 in carriers versus TEs 3/18 in non-carriers] and no significant
increase in the risk is registered. In CML significantly higher frequency of TEs is found and
the thrombotic risk increases for patients, who are G20210A carriers, as compared to non-
carriers. No significant difference in thrombotic frequency is found in CML patients when
compared to healthy volunteers, who carry PLA1/A2, although not statistically significant, a
certain increase in the risk for patients is present.

On the 4" task frequency and significance for thrombotic risk in patients, who carry JAK2
V617F mutation and combined carriership of genetic defects, are studied. The carriership of
JAK2 V617F mutation was found in 35/97 of tested MPN patients. A significantly higher
frequency of TEs in carriers is confirmed [48.57% versus 11.29% in non-carriers]. It is
defined that JAK2 V617F significantly 4 times increases thrombotic risk in MPN patients but
statistically significant difference in TEs frequency, based on mutation burden, is absent. The
risk for TEs is analyzed in combined carriership of JAK2 V617F and genetic thrombophilia
and is significantly higher than in genetic thrombophilia carriers only. At the same time, when
comparing thrombotic frequency and thrombotic risk in patients with combined carriership to
non-carrier patients, the difference is not significant. The frequency of thrombosis in patients



with combined carriership is compared to patients who only carry JAK2 V617F and the
difference is also not significant. These data suggest that TEs risk increases when JAK2
V617F mutation is added to already existing genetic thrombophilia. The highest frequency for
combined carriership is confirmed for PLA1/A2 and JAK2 V617F — half of these combined
carriers have anamnesis for TEs. When comparing these patient population to patients, who
carry genetic thrombophilia only, a significant difference in TEs is seen, which confirms that
MPN patients with combined carriership of PLAI/A2 and JAK2 V617F have significantly
higher thrombotic risk than single carriers only. Highest frequency of combined carriership is
seen in PV subgroup but no significant difference is found in thrombotic frequency, when
compared to other MPN patient subgroups (ET, MF, CML). These observations confirm the
conclusion that thrombotic risk in PV patients with combined carriership is higher, although
not statistically significant, probably because of small subgroup analysis.

On the 5™ task the significance of full blood count (FBC) parameters is studied — leukocytes,
hemoglobin, platelets, for the thrombotic risk in MPN patients. Patients were separated into
groups with low/normal and high cell counts of leukocytes, hemoglobin and platelets. When
comparing patients with increased leukocytes to those with low/normal ones, leukocytosis
appears to be a risk thrombotic factor in CML and PV but significance is only confirmed for
CML. Currently, leukocytosis in MPN is not a confirmed risk factor, used for therapeutic
decisions, regardless of the fact that some studies define it as a prognostic marker for TEs and
that in PV it is associated with higher arterial TEs frequency, especially in JAK2 V617F
carriership. The same approach is used when analyzing the significance of increased
hemoglobin levels for TEs — patients of each MPN entity are separated into subgroups — with
high and low/normal hemoglobin level but no significant differences in TEs are found
between the two groups in all disease entities. When comparing patients with thrombocytosis
to those with low/normal platelet count, it is found that in CML an increase platelet count is a
prognostic factor, significantly increasing the thrombotic risk.

On the 6™ task the expression of CD11b/CD18 on neutrophils of 113 patients is investigated
and compared with a control group. An association between this expression and genetic
defects carriership in patients (n=32) was studied, also for patients with TEs in separate
subgroups. It is found that the average number of neutrophils that express CD11b/CD18
[CD11b/CD18(+) neutrophils] in MPN patients is significantly higher than in control groups
of healthy volunteers. The lowest average count is found in CML and highest — in PV, but the
differences in separate MPN diseases are not significant. To estimate the significance of
CDI11b/CD18 (+) neutrophils for TEs, the average counts of patients with and without TEs are
compared. Overall, in MPN patients significantly higher number of CDI11b/CDI18(+)
neutrophils is found when TEs are present, as compared to patients without TEs, but in
separate MPN entities this association is confirmed for PV and ET. Data is analyzed through
logistic regression and results show that the independent variable “CD11b/CD18(+)
neutrophils” influences significantly the probability for TEs, probably because of neutrophil
“stickiness” and leukocyte-platelet aggregates formation. These data outline the possibility to
confirm initial results and the specified values to be used as predictive markers for TEs. The
significance of CD11b/CD18(+) neutrophils in MPN patients, depending on the white blood
cells count, is also studied and significantly higher average number of neutrophils is found in
patients with: leukocytosis and registered TEs as compared to other patients with
leukocytosis; in patients with leukocytosis as compared to those without leukocytosis. These
results lead to the conclusion that leukocytosis is a key factor for TEs development and that
TEs are probably associated with CD11b/CD18(+) neutrophils in the absence of leukocytosis.
An association is also analyzed between average CDI11b/CD18 neutrophils’ count and
thrombocytosis and its significance for TEs, but no significant difference is found in the
average CDI11b/CD18 neutrophils’ count between patients with or without TEs, which



confirms that thrombocytosis is not a significant factor. At the same time, a significantly
higher CD11b/CD18(+) neutrophil count is found in patients without thrombocytosis but with
TEs, as compared to those without TEs. These data show the absence of association between
thrombocytosis, neutrophils’ hyperactivity and TEs presence. The association between
CD11b/CD18(+) neutrophils’ count in MPN patients and presence of genetic abnormalities
for the thrombotic risk is also studied. Significant differences in the CDI1b/CD18(+)
neutrophils’ count are found when comparing patients with and without TEs only in G20210A
non-carriers and PLA1/A2 non-carriers, while an association is not present when comparing
carriers of FVL, G20210A, PLA1/A2 and JAK2 V617F mutation with and without TEs. At
the same time, significant differences are found when comparing CDI11b/CD18(+)
neutrophils’ count in MF patients with TEs, who carry JAK2 V617F, to those, who are
negative for the mutations.

On the 7" task the role of comorbidity/risk factors (C/R) on thrombotic risk in MPN patients
has been studied. Based on collected data patients are divided into 6 groups, depending on the
number of C/R factors they have [no C/R factors and 1-5 of them] and also depending on the
presence/absence of TEs. A significant increase in the absolute count and percentage of
patients with TEs has been found when >2 C/R factors are present as compared to those with
<1 factor and this supports the conclusion that the absence or presence of only 1 factor
decreases thrombotic risk. A significantly higher thrombotic frequency of cardio-vascular
diseases is seen in patients with TEs. At the same time, the significance of C/R number is not
similar for all MPN entities. A significantly lower frequency of TEs is present in patients with
<1 C/R factor in CML and MF subgroups as compared to other patients and thus, when more
factors are present the risk increases in both diseases. In CML it has been pointed out that
thrombosis appeared early in the course of the disease, before TKIs intake. In this patient
subgroup smoking is a confirmed risk thrombotic factor, while in MF cardio-vascular diseases
increase the risk. In PV and ET subgroups no significant difference in TEs frequency is found
when comparing patients with <1 C/R factor and >1 C/R factors. At the same time, higher
TEs frequency is reported in PV patients with >2 factors as compared to those with <2. Unlike
other similar studies, in this dissertation work a statistically significant increase in thrombotic
risk for PV patients with arterial hypertension, diabetes mellitus, dyslipidemia and smoking
are not confirmed.

CONCLUSIONS in the dissertation work are comprehensive, follow the results and match tasks:
(1) The carriership of genetic thrombophilia defects is significantly more frequent in MPN
patients as compared to healthy volunteers and the most significant difference between the
two groups is found for factor PLA1/A2, especially in PV patients; (2) Although the
thrombophilia defects in the whole MPN group do not demonstrate an association with the
risk for TEs, patients that carry them have significantly 13 times higher thrombotic risk as
compared to healthy volunteers; (3) The carriership of PLA1/A2, among all thrombophilia
defects studied, is more commonly found in PV patients but also indicates significance in MF
and CML subgroups, that have not been so extensively studied by now. In CML the
carriership of all genetic thrombophilia defects increases 2 times the thrombotic risk and
G20210A on its own — 5.6 times; (4) The carriership of JAK2 V617F mutation is associated
with an increased thrombotic risk in PV and MF patients (7 and 3 times, respectively) and
combined carriership of genetic abnormalities like thrombophilia and JAK2 V617F is 6 times
more frequent in PV patients as compared to other MPN entities. Double carriers of genetic
thrombophilia and JAK2 V617F mutation have significantly 2 times higher risk to experience
TEs when compared to only genetic thrombophilia carriers; (5) Leukocytosis is confirmed to
be a significant thrombotic risk factor in patients with CML and PV and thrombocytosis - only
in CML; (6) Neutrophilic CD11b/CD18 expression is significantly increased in all MPN
patients but also in separate disease entities as compared to healthy volunteers and is also



significantly higher in patients with TEs, compared to those without, especially in PV and ET.
In the MPN group with carriers (of genetic thrombophilia and JAK2 V617F mutation) no
significant difference is confirmed in the neutrophils, that express CD11b/CD18, when
comparing patients with and without TEs; (7) The presence of >2 comorbidity/risk factors
significantly increase thrombotic risk in MPN patients. Arterial hypertension, ischemic heart
disease and heart failure are significantly more frequent in patients with TEs than in those,
without anamnesis for thrombosis; (8) The proposed algorithm to evaluate the risk factors for
TEs in MPNs may be used as an element in the complex approach to precise and individualize
thrombotic risk in this patient population.

CONTRIBUTIONS

The scientific contributions of DOROTEYA TODORIEVA-TODOROVA, MD are formulated in the
following main directions:

I. Contributions with scientific and original character:

1. This study is the first complex investigation of some risk factors for thrombogenesis in
patients with CML and Philadelphia-negative MPNSs — I accept without any remarks.

2. Scientific data is added to the frequency and risk change when some genetic factors
for thrombophilia are present in CML and MF patients, they have not been studied in
this context yet, especially for the PLA1/A2 carriership — I accept without any
remarks.

3. Neutrophilic expression of CD11b/CD18 has been studied as a marker for leukocytic
activity in classical MPNs (and in separate diagnostic subgroups) and its significance
is determined for TEs as well as in the context of blood counts — I accept without any
remarks.

4. Comprehensive information is collected, and the significance of different
comorbidity/risk factors is reported for the thrombogenesis in all patients — I accept
without any remarks.

5. An attempt is made to present the complex view of complicated and multifactorial
etiopathogenesis of TEs and define the role of each factor when assessing the risk for
thrombotic complications in all MPN patients — I accept without any remarks.

I1. Contributions of practical character:

1. Thrombotic risk in different MPN entities is precisely reported on the basis of
genetic thrombophilia mutations — I accept without any remarks.

2. An association between change in MPN patient neutrophils, expressing
CD11b/CD18, and thrombotic risk increase is confirmed — I accept without any
remarks.

3. When validated in large patient populations these levels would serve as “cut-off”

or predictive of thrombotic event in different MPN subgroups — I accept with a
remark — A hypothesis has been postulated — at the present moment such “cut’-
off” levels cannot be used in the clinical practice yet.

4, Precise comorbidity/risk factors are established, associated with thrombogenesis in
patients — [ accept without any remarks.
5. An algorithm is developed to evaluate the risk factors for thrombotic events in

MPN, based on the complex approach to precise and individualize thrombotic risk
in these patient population — I accept without any remarks.

PUBLICATIONS AND SCIENTIFIC REPORTS, ASSOCIATED WITH THE DISSERTATION WORK




Three full-text original articles have been presented in association with this dissertation work
in which D. Todorieva-Todorova, MD is a leading author; and 4 scientific reports, presented
in national and international forums, in one of them she is the first author and, in the others,
third and subsequent.

ORIGINAL ARTICLES:

1. Todorieva-Todorova DK, Kovacheva KS, Tzvetkov NT, Trifonov SV, Stavreva GTs,
Rashev TR, Todorov AA, lvanov PD. A study on the role of thrombophilic genetic
disorders as a risk factor for thrombotic complications in patients with myeloproliferative
disorders. journal of biomedical and clinical research (jbcr), Vol.12 Number 1, 2019, p 19-
26. [referred in Web of Science (2014-) (CABI) - 60 p./8 =7.5p.]

2. Todorieva-Todorova DK, Kovacheva KS, Tzvetkov NT, Blazheva SO, Lukanov TH.
Granulocytic expression of CD11B/CD18 and thrombotic risk in patients with
myeloproliferative neoplasms. Journal of Biomedical and Clinical Research (JBCR) Vol.
14, No. 1, 2021, p. 47-53. [referred in Web of Science (2014-) (CABI); 60 p./5=12 p.]

3. Todorieva-Todorova D, Gercheva L, Kovacheva K, Mineva-Dimitrova E. Role of
neutrophil CD11B/CD18 expression in thrombogenesis of patients with myeloproliferative
neoplasms, p. 47-53 “HEMATOLOGY” issue 1-2/2023, Vol. LX, ISSN 2367-7864
[referred in Scopus (2015-); 60 p./4 =15 p.]

The articles have been published in scientific journals, referred and indexed in international
database for scientific information. The current points of all parameters (G7) are: 7.5 p. + 12
p. + 15 p. = 34.5 p., that exceeds the minimum criteria for acquiring the educational and
science degree “Medical doctor” — 30 p. according to the Minimal national requirements for
scientific and teaching activity of candidates to acquire the science degree and hold an
academic position of “Chief assistant”, “Associated professor” and “Professor”.

SCIENTIFIC REPORTS

1. Dineva D, Paskaleva I, Todorieva-Todorova D. (2019). Evaluation of platelet reactivity on
dual antiplatelet therapy in patient with essential thrombocythemia and acute coronary
syndrome. Clinica Chimica Acta. 493. S405. 10.1016/j.cca. 2019.03.863.

2. Velkova A, Tzvetkov N, Kovacheva K, Todorieva D, Ivanov P, Todorov A, Penkova R,
Golemanov G, Panayotova S, Popova VA. Study on the role of genetic thrombophilic
disorders as a risk factor for thrombotic complications in patients with myeloproliferative
disorders. Oral presentation at XIlI Anniversary International Medical Scientific
Conference for Students and Young Doctors, Pleven, Bulgaria. 8-11 Oct, 2013

3. Todorieva D, Kovacheva K, Tsvetkov N, Todorov A, Ivanov P, Penkova R, Golemanov G,
Panayotova ST, Popova V, Velkova A. Genetic defects for thrombophilia as risk factors
for thrombotic complications in patients with myeloproliferative diseases. Oral
presentation, Second National Symposium "Young Hematologist”, Sliven, Bulgaria.
November 9-10, 2013

4. Tsvetkov N, Kovacheva K, Todorieva D, Todorov A, Panayotova ST, Popova V, Ivanov P,
Komsa-Penkova R, Velkova A. Study on the role of genetic defects for thrombophilia as
risk factors for thrombotic complications in patients with myeloproliferative diseases. .
Poster, X National Congress of Hematology, Pravets, Bulgaria, 22-25.10.2015.

CONCLUSION



Based on the above written I consider that the presented dissertation work and the scientific
and practical contributions of DOROTEYA KOSTADINOVA TODORIEVA-TODOROVA, MD are
personal work of the dissertation student and demonstrate exhaustive theoretical knowledge
on the topic, ability to creatively interpret data, routine results and highly specialized
investigations, such as genetic, immunological and comorbidity factors, that are important for
the appearance and manifestation of thrombotic complications in MPNs. DOROTEYA
KOSTADINOVA TODORIEVA-TODOROVA, MD shows an ability to develop scientific hypothesis
and constructively discuss the results.

The presented dissertation work of DOROTEYA KOSTADINOVA TODORIEVA-TODOROVA, MD is
complete and contains scientific and practical results, which represent an original contribution
and fulfill the requirements of Law on Academic Staff Development in Bulgaria, its
regulations and the regulations for the Academic Staff Development in Medical university —
Pleven.

Based on all the above written, I have the reason to give a positive assessment of the
dissertation work and suggest to the respected Scientific jury to award the educational and
science degree “MEDICAL DOCTOR” to DOROTEYA KOSTADINOVA TODORIEVA-TODOROVA,
MD.

Ha ocHoBaHMe un. 59 or 335214
Sofia Prof. Gueorgui Balatzenko, MD, PhD
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