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1.061mo0 npexacraBsine Ha npoueaypara. [IpeacraBeHUSAT KOMIUIEKT MaTepualld Ha XapTUEH

U EJEKTPOHEH HOCUTEN 1o mporeaypa 3a npuaodbuBane Ha OHC ,,JIoktop” B MVY-IlneBeH e B

cpoTBeTCTBUE ¢ [IpaBuiHuMKa 3a ycTpocTBOTO M neWHocTTa HAa MY-Ilnesen, win. 68 an. 1 or

3BO; . 7, an. lor 3PACPB;

npuioxenue, [IpaBuiHMKa 3a pa3BUTHE HAa AaKagMU4YHUSA CbCTaB
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1.6, an.1 or IlpaBunHHKA 32 HETOBOTO

Ha MYV-IlneBeHn.



[IpencraBeHn ca BCUUKH HEOOXOJUMH JOKYMEHTH, & UMEHHO 3allOBEIUTE 3a 3a4HCIIIBAHE U
OTUUCIISIBAHE HA JOKTOPAHTA, MPOTOKOJUTE OT PA3LIMPEHU KATEAPEHU ChBETH M  M3IUT
JIOKTOPAHTCKM MHUHHMMYM, KOUTO OTpa3sBaT BCUUKU €Tald OT pPa3BUTUETO HA JOKTOpPAHTA
BKJIFOYMTEHO camara auceprauus. KbM KOMIUIEKTa MaTepHalld Cca MPUIOKEHU CIUCBK U
KOnusi Ha MyOJIMKaluuTe, CBBbP3aHU C JAUCEPTALMOHHUS TpyHA, KakTo U Tadnuua,
MpEACTaBsIa CbOTBETCTBUETO HA JOKTOPAHTA HA MUHUMAJIHUTE HAIMOHAIHU KPUTEPUU 3a
npunobuBane Ha OHC ,JlokTop®“. OOmo mnpeacraBeHuTe MyOIMKalMu ca 3, B KOUTO
JTUCEPTAaHTHT € Bojenl aBTop. JIBe ca B odunuanHoro cnucanue Ha MVY-Ilnesen JCBR,
uHaekcupano u  pedepupano B Web of Science u emna or mnyOauMKanuure € B CIL
»Xemartojorus® - odunuanHoto crnucanne Ha BMCX, pedepupaHo W HHIESKCHPAHO B
MexXayHapoaHa 6a3a ganHu “Ckoryc”. JIOKTOpaHTBT mpencTaBs 4 ydacTus B HAlMOHAIHU
U MEeXAyHapoaHu (OpyMH, €THOTO OT KOWTO € mpemupano. [IpeapOctaBeHa e 3amoBej Ha
pekTopa Ha MVY-Ilnesen 3a HXK No 1429/28.05.2024r ©1 mpOTOKOABT OT HETOBOTO IIBPBO
3acenanue, npoeaeHo Ha 03.06.2024r, B koeTo mucepTaHbT O€ JOMYCHAT JIO 3alluTa H
CbM OIIpeJiesieHa 3a perieH3eHT. Ilpoyedypama no ooxmopanmypama e cnazeHa.
2.IlpeacraBsine Ha goKTOpaHTa. J[-p Hopotess KocranunoBa Tonopuesa-Tomoposa
3aBppmBa MeauimHa B MY - IlneBen mpe3 2011lr. Mma nmpupoOuTa CHEUAIHOCT 10
KJIMHUYHA XemaTtosorust mpe3 2018r u maructparypa o 3apaBeH MeHHDKMBHT (2023r). Ot
2012r pabotn B kiamHHKaTa 1o xemarosiorus Ha YMBAJL ,,n-p 'eopru Crpancku® 1p.
[IneBeH © € acHUCTEHT KbM CEKTOD ,,XemaTosorus, Karenpa ,,Hedpomnorus, xemaronorus u
ractpoeHteponorus’, MY-IInesen. IlpurexaBa pumiaoma or  MalicTopcku Kiac Ha
EBporieiickata acommarist Mo XeMaToJiorust ¥ 3aBbpiiBa Bite-size Masterclass na Tema
LXemopmua“. JI-p TomopueBa € MONOXKWIA YCHENIHO H3MHUTAa MO  XEMaTOJOrusl Ha
eBpoTIeiicKkaTa aconuanus Mo XeMaToJOorus, KOETO € arecTaTr 3a BUCKO HMBO Ha 3HAHUS U
ymeHusA. Ts € 4acT OT €eKUIUTE Ha ToJIeMH MEXIYHApOAHU KIMHWUYHU TNPOy4YBaHUS,
BKIIIOUMTENIHO B 00JacTTa Ha XPOHUYHHUTE MHENONpoiv(epaTUBHU HEOIIa3UH, OCTPUTE
JIEBKEMUH, HEXOHKKHHOBUTE JMM(POMH, U  MYJITHIUICHHS MHEIOM. Branee oTIM4HO
AQHTJIMICKA €3WK U MHOTO J00pe HeMckH e3uK. Mima moBede ot 10r crax B oOnactra Ha
KJIIMHUYHATa XeMmarojorus. Jokmopanmosm uma meopumuynu nO3ZHAHUA, NPAKMUYECKU
onum, OONbIAHUMEIHU KEANUPUKAUAUU U HACOYEHU HAYYHO-NPAKMUYECKU UHmepecU 6
odonacmma Ha 0OKmopanmypama.

3.AKTYaJJHOCT HAa TeMaTHKATa W MO3HABaHe HA mpodJema. B cosra mucepranus 1-p
Hopores TomopueBa pa3paboTBa BaKEH, aKTyaleH M 3HAYMM MpoOJieM Ha ChBPEMEHHATa
KIMHUYHA xeMarojorus. ['enernunara ocHoBa Ha XMIIH Hamara npenusHa MOJEKYISPHO-
TeHEeTUYHA TUArHOCTHUKA, KOATO TI03BOJISIBA MPABHIICH M300p Ha TEPaneBTUYHO TMOBEICHUE.

HpOFHOCTI/I‘IHTa OIICHKA Ha TE3W MAalMCHTHU CE€ I1030BaBa HAa pUCKa OT TpOM6OTI/I‘IHI/I CHOHTHSA



(TC). VYTouHsiBaHTO Ha TATOTCHETHYHHUTE MEXaHWU3MH 3a Bh3HHMKBaHe Ha TC u poisara Ha
HaclieIcTBEHaTa TpoMOOQHIUS TpPU Ta3W MOIMyJalus OcCTaBa IUCKyTabuiaHa. Manko ca
aKTyaJHUTE MpPOyYBAaHHUS BBPXY TpOMOOreHezara IpH KOMOMHUPAHO HOCHTEICTBO Ha
HAKOJIKO TpoMOoduimHu pAedekra wium KomMOuHuUpaHe ¢ wmyranuara JAK2V617F.
['panynouuTHaTa akTHBAIUS € €AUH OT Hal-ChIIECTBEHUTE (PAKTOPH, KOUTO OTKIIFOYBAT
tpomborenesza npu XMIIH. [punpyxaBammre 3a00isgBaHus, KOUTO CaMuU 1O cebe cu
OpoTHYAT C TPOMOOEeMOOIM3bM U MPEACTABISABAT 3HAYMMU TPOMOOTCHHU (aKTOpPHU B Ta3zu
NaIUeHTCKa IpyIa, BIU3aT B PUCK -CTpaTH(HUKAIMOHHATA CUCTeMa camo Ipu nauuentu ¢ ET.
JluncBar npoyuBaHus BepXy Iisuiata rpyna XMIIH, kakto B bbarapus, Taka u B 1o CBeTa.
[lpenBua NPOTUBOPEUMBUTE JIUTEPATYpHU JAaHHH, CBBP3aHM C pa3IMYHU AaCIEeKTH Ha
TpomOorennust puck npu XMIIH, HacTOSIUAT IUCEpTallMOHEH TPYA IpaBH ONUT 3a
YTOYHSBAHE HA POJISTA HA HAKOU TEHETUYHHU e(PEeKTH, IMYHOJIOTUYHH OTKJIIOHEHHS U CTENeH
Ha KOMOpOUIUTET B TpoMOorenesara. Temama Ha oucepmauyuoHHuAm mpyo e aKmyaiHd, ¢
6A)CHO KIUHUYHO 3HAYEHUe.

4. Mo3HaBaHe Ha Hay4yHus mpoOJeMm. [IpencraBenata HaydHa XWIIOTE3a Ipenroyara, 4e
noBuIleHaTa 4dectora Ha TpomOoreHHH cwoutHs (TC) mpu  28,26% oT mnpoydeHUs
KOHTUHreHT u Mexnay 20-40% B cBeToBHara JMTEpaTypa MMa KOMILUIEKCHA IaTOreHe3a,
KaKTO 3a Isulata rpyna 3a0ojisiBaHus, Taka U KOHKTpeTHO mnipu paszauunute XMIIH (
XpoHuuyHa wmuenouaHa JeBkemus (XMJI), mnomunuremus Bepa (IIB), ecennumanna
tpomboruremus (ET) wim ocremuenodpuopoza (OM®P)) u ce oOyciaBs OT HOCHTEICTBOTO
Ha TeHeTUYHUTEe abepanuu 3a HacneacBTeHa tpomOodpmmus FVL, G20210A
nonuMopduzsm Ha PLA1/2 B rena 3a rnukomnporeus IIb/I1la (PLA1/A2) ;, HOCUTENCTBOTO Ha
JAK2V617F myrammara W anenHds TOBap, nokazarenure Ha IIKK — epurpoumrn,
XEeMOTJIOOHH, JIEBKOITUTH U TPOMOOLIUTH U TIPOMEHEHTA PEOJIOTHS Ha KPBBTA, EKCIIPECHSITa Ha
CDI11b/CD18 no nmoBbpxXHOCTTa Ha HEYTpohWINTE U Ha Opos U BUAA NPHUIPYKABAIIUTE
3a00JsBaHus. A6mMopvm no3HAGA HAYYHUA NPOOIEMA 6 0b10OUURA, MOdHCce 0a hopmynupa
Hayuna xunomesza u 0a npoeede aHAIU3, pe3yimamume om Koiumo oOuxa 0oeeau 00
noooopsaeane na ouaznocmuzama u npocieoasanemo Ha nayuenmume ¢ XMIIH xamo
npeonocmagka 3a HAMIAGAHE HA MPOMOOEHHUA PUCK, YObIJNCAGAHE HA MAXHAMA
npexscusaeMocm u NOGUUIAGAHE HA KAYECHEOMO UM HA JHCUGOM .

5. Meroauka Ha uscienBanero. [IpoBeneHo e mpocneKTUBHO MPOyYBaHE OT THUIIA CIydail-
KOHTpOJIa ¢ TOJI00P Ha YYaCTHUIIUMTE CIIPSMO BHUIa Ha 3a00JIsIBaHETO, BH3pacT U MoJl. JlanHuTe
OT aHaMHe3aTa 3a KOMOPOUIHU/PUCKOBU (akTopH, npexxuBsHu TC, CTORHOCTH Ha KPbBHUTE
nokazarenn U JAK2V617F HocurencTtBo ca chOpaHU PETPOCHEKTHBHO, MO JOKYMEHTAJIEH
meto. [IpoyuBanero ob6xBaria nepuoaa ot 2013 go 2019 roa. Mscnenanu ca 138 manueHTH

¢ pokazaHa XMIIH, nekyBanum B Kimnuka no Xemaronorus, YMBAJL ,JI-p T'eopru



Crpancku® EAJL, rp. [IneBen unu npocnenenn amOynatopHo. KoHTposHuTe Tpymnu ca ABe -
€/IHa C IIeJl CPABHUTEJICH aHHAJIN3 32 HAClIeACTBEHA TPOMOOGMINS U BTOpa 32 CPABHUTEIICH
aHanmu3 3a ekcrpecuss Ha CDI11b/CDI18. Ilpoy4eHUsAT KOHTHHICHT MallMEHTH, HaOpaH 3a
nepuoj OT WIECT FOJAWHU U 3[paBUTE TOOPOBOJIIM B IBETE€ KOHTPOJIHH I'PYINHU ca AOCTAThbUHU
Ha Opoi M TMO3BOJNSBAT CTAaTUCTHYECKU aHaiu3. PyTUHHHUTE KIMHUKO - JabopaTopHU
NoKa3aTeau ca M3CIEBAaHM MO OOIIONpPUETHTE METOAU, a CHeHU(PUYHUTE TEeHETUYHU
MyTanuu  3a TpoMOopmiua - mocpeactsom JIHK ananmus3, wumyHodeHOTMHM3amus 3a
excapecusita Ha CD11b/CD18 mo moBbpxHocTTa Ha Heyrpoduaure u  RT-PCR (reverse
transcription polymerase chain reaction) 3a mocutenctBo na JAK2V617F. Meromute ca
BaJIM/IMPaHH, KOETO I103BOJISIBA BB3MPOU3BOAMMOCT Ha pe3ynrarute. Ju3allHbT uMa sicHa
KJIMHUYHA 00OCHOBKA JMCEpTalMiTa 3aKOHOMEPHO 3aBBpPIIBA C KOHKPETHO M3BEXKIaHE HA
puckoBute gaktpopu 3a TC obmo 3a rpymara XMIIH u 3a Bcska HO30JI0THYHA €IMHUIIA
MOOTACIHO KaTO € MpPEeJIOkKEH alfOPUTHM 3a OLEHKAa Ha TPOMOOTEHHHS PUCK NPU Te3U
00HU.

6. XapakTepucTHKAa U OleHKA HA AUCEPTAMOHHMA TPyA. JlucepTanuoHHUAT TPyHA €
pa3paboten BbpXy 170 crpanuim, cpabpxa 26 ¢urypu, 47 Tabmumu ¥ 5 TPUITOKEHUS.
bubnuorpadusara BxiarouBa 223 U3TOYHMKA, MOMOpPAaHU IIEIEHACOUYEHO. 3aIbJDKUTEIHUTE
pa3zeny Ha Hay4yHHs TPYA ca MpOo(ECHOHAIHO pa3pabOTEeHH KaTo € CIa3eHO NMPHEMIIMBO
CbOTHOILIEHHE MeX1y TsiaX. M3M0i3BaH € sCEeH U TOYEH, IPaMaTUYECKH BEpEeH ObIrapcku
€3UK.

6.1 JIuteparypen 0630p. JluteparypHust 0630p € M3JI0keH Ha 36 CTaHIApPTHU CTPAHHUIH,
3abJI00YEHO M HacoueHo 1o HayuyHus mpoOieM. XMIIH ca oOekT Ha Bce MO-TperU3HU
MOJIEKYJISIPHO-TEHETUUHU M3CJIE€/IBAHUS, MO3BOJIABAILM IIOCTOSIHHO YCHBBPIICHCTBAHE Ha
KJacupuKaluaTa UM U BbBEXKJAHE Ha HOBU TEPaleBTHMYHU BH3MOKHOCTU. EnHM OT Haii-
YEeCTUTE YCIOXKHEeHsl Ha 3a0oisBaHMATAa B Ta3W TIpyna ca TPOMOOTHYHUTE YCIIOKHEHHS,
NOTEHLMAIHO >KMBOTO3acTpallaBallld W IPEJICTaBISIBAIIA CEPUO3HO JHAarHOCTUYHO U
TEpaNneBTUYHO MNPEIU3BUKATENCTBO. JluCepTaHTHT  MOAPOOHO  MpEACTaBs pa3IUUYHUTE
acCmeKTH B KOMIUIEKCHATa T'€He3a Ha apTepuaJHUTe U BeHO3HH TpomOo3u mpu XMIIH ,
u3jara MHOXXECTBOTO DPUCKOBU (PaKTOPH, KOUTO Makap U ¢ BapuaOmiHa (EHOTUIIHA U3sIBA
uMatr pojs B TpomOoreHesara. JlucepaTHTHT 3aIbJIOOYEHO pas3riexia JUTEpPaTypHHUTE
JaHHA 3a poJisAiTa Ha HACJEeICTBEHAaTa TPOoMOO(UIUs B TpoMOOreHe3ara MpH OTACITHHUTE
XMIIH u MankoTo akTyaJlHU MPOYYBaHMsI BBbPXY TpoMOoreHezaTta Nmpu KOMOWHUPAHO
HOCHUTEJICTBO Ha HAKOJNKO TpoMmOodumau aedekra. IlocouBa Bce mo-akTyaiaHara pojisi Ha
JAK2V617F 3a noumenus: tpomboreHeH puck. IIpencraBs nucCKyTaOMIIHUTE JIMTEPATypHU

JaHHW 3a KIMHHUYHATa 3HAYMMOCT Ha TIpaHYJOIWMTHATAa aKTHBallUsd, W 3HAYCHUCTO Ha



npuapyXaBallaue ChbpI€YHO CBIOBH 3a00JsBaHUS, KAKTO B CBETa, Taka W B poJHATa
JauTEeparypa.

YTo4HsBaHETO Ha BEJIMYMHATA Ha Hail-uecTUTe reHeTU4HHU aedextu 3a Tpombodmus (FVL,
G20210A, PLA1/A2), na umyHonoruuHute oTkioHeHus (excrnpecus Ha CD11b/CDI8 mo
IPaHyJIOIUTHATA MOBBPXHOCT) U KOMOPOUIHUTE (GaKTOpU (BKIIOUUTEIIHO OT ChPJCYHO-CHI0B
cTaryc) Ouxa JONpPHUHECIM 3a M3SICHABAHE HA pOJIATA UM B TpoMOOreHe3ara INpH Taszu
nanueHTcka rpyna Jlumepamypuuam o0030p 3a6bpuiéa ¢ MOMUBUPAHO OCHOGAHUE 34
Heoo0xo0umocmma om OONBIHUMETHU U3C/1C06AHUA 34 U3ACHABAHE PONAMA HA HAll-
yecmume 2enemudHu Oeghpekmu 3a mpomooguaua (FVL, G202104A, PLAI/A2), na
UMYHON0ZUYHUmME OmKIOHenua (excnpecua Ha CDI11b/CDI8 no zpanynoyumnama
nOGBPXHOCHM) U KOMOPOUOHUmMe hakxmopu (6KAI0OUUMENHO OM CHPOEUHO-CHO0E CHIAMYC),
Koemo Ou OONPUHECNIO 3a U3ACHAGAHE HA POJAMA UM 8 MPOMOO2eHe3ama npu masu
nayueHmcka zpyna.

6.2 lenx m 3agaum. llenra Ha nuceprauusara € Ja ce NPOYYU POJISATA HA TEHETHUYHUTE
daxTopu FVL, PR20210, PLA1/A2, JAK2V617F HOCHTENCTBO, UMYHOJIOTHYHUTE (HDaKTOPH
(CD11b/CD18 Heytpodunna exkcropecusi) U KomMopOuAHU (pakTOopu B TpoMOoreHesata Hpu
nauveHtd ¢ XMIIH. Ta e e mouno u acno popmynupana u ¢ nozuuno nocmagenu 7
OCHOGHU 3a0auu.

6.3. Pa3nen ,Martepuan u meroau“. IIpoBeeHo e TMPOCHEKTHUBHO MPOyYBAHE OT THIA
CIIy4aii-KOHTpOJIa ¢ MoA0Op Ha yYaCTHUIIMTE CHPSAMO BHJIa Ha 3a00JIIBaHETO, BH3pacT U MOJL.
JlaHHUTEe OT aHaMHe3aTa 3a KOMOPOUJIHU/PUCKOBH (pakTopu, npexuBsHu TC, cToiiHOCTH Ha
kpbBHUTE Tokazatenu U JAK2V617F HocuTencTBO ca chOpaHU PETPOCHEKTHUBHO, IO
nokyMmeHTaneH Mero. [IpoyuBanero o6xBaia neproga ot 2013 go 2019 rox. M3cnensanu ca
138 manumentu ¢ gokazana XMIIH wa BB3pact mexay 23 u 90 roxa., mpeMuHamu mpes3
Knunuka no Xemaromorusa, YMBAIJI ,,JI-p I'eopru Crpancku® EAJl, rp. IlneBen wnmm
npocneneHn amOynatopHo. Pasnenenu ca B 4 moarpynu copsMo BHJA Ha 3a00JsIBaHETO -
XMJI, TIB, ET u OM®. Konrpomnute rpynu ca nse.. IIspBata e Qopmupana 3a
CpaBHUTEJICH aHAHJIM3 Ha HacJeACTBeHa TpoMOoduaus u ooxsama 108 3apaBu 106pOBOIIH
(53 xenu u 55 mMbke) Ha cpeaHa Bh3pacT 31.57 ron.£0.95, npu kouto Hama ganau 3a XMITH
u HaMa peructpupanu TC. Bropa kontponna rpyna (KI'2) — 3a excnpecus na CD11b/CD18
BbpXYy HeyTpodunn BriIouBa 46 31paBu goopoBosuu (13 >xeHu m 33 mMbke) Ha cpeaHa
BB3pacT 62.63 rom.+12.90 6e3 aHaMHECTHYHHM MaHHU 3a TocTaBeHa auarHoza XMIIH u
npexuBsHo TC. AHATU3UPHUAT KOHTUHTEHT MAIMEeHTH, Ha0paH 3a MepUoJ OT MLIeCT FOJUHU
U 3aJ{paBUTe JOOPOBOJIIM B JBETE€ KOHTPOJIHU IPYNHU ca JOCTAThYHHU Ha Opoil 1 MO3BOJISABAT
CTaTHUCTUYECKU aHAINU3. PyTUHHUTE KIMHUKO - TJaOOpaTOPHHU TMOKa3aTellu ca U3CJIeIBaHU 10

OOIIONPHUETUTE METONU, a CHeHUUIYHUTE TEHETUYHHM  MYTalMud 32 TPOMOOQHMIHs



nocpencteoM JIHK ananu3, umyHodenotunuzarus 3a ekcnpecusita Ha CD11b/CD18 mo
noBbpxHocTTa Ha Heyrpoduaure u  RT-PCR (reverse transcription polymerase chain
reaction) 3a Hocurencteo Ha JAK2V617F. BrimtouyBaniure 1 U3KIFOYBAILU KPUTEPHU Ca TOYHO
dbopmynupanu. MeToauTe Ha U3cieABaHe ca ASTalIHO OMMCAHU U ca MOAXOAAIIO MoAOpaHH B
CHOTBETCTBUE C METOJUYHHUTE yKa3aHUs 3a AMArHOCTULIMPAHE, JICYCHHE U MpPOCiesiBaHe Ha
NaIMEeHTH ChC 3a00JSBAaHMUS HAa KPBHBTA M KPHBOTBOPHUTE OPraHH M CIEUU(PUYHUTE TAKHUBA,
HEOOXOUMH 3a pa3pabOTBaHETO Ha aucepraruoHHus Tpyd. CraTucTrdeckara oOpaboTka Ha
MOJIyYEHUTE pE3yNTaTH € HalpaBeHa KOMIETEHTHO C MPaBUIHO MOAOpaHU aHAIM3U U
JAHHUTE ca HarJieJIHO MPEICTaBeHH. 3a CTAaTUCTHYECKU aHAIM3 ca U3I0J3aBaHU COPTYEPHUTE
cratructuyecku naketu STATGRAPHICS; SPSS u EXCEL for Windows. Ilpu ananu3a Ha
pesyiararute ca nmapamerpuunu tectoBe (t — test, ANOVA ¢ post hoc tests Tukey, Scheffe,
Bonferroni, Newman-Keuls, Duncan) u nemapamerpuunure tecrose (Pearson x? - test, Mann-
Whitney, Kruscal-Wallis H-test). 3a momenupaHe W HpOTHO3MpaHE Ha KOpEIAIHOHHU
3aBHCHUMOCTH Ca W3IOJI3BAHU PETPECUOHHM MOJETH. 3a MOJICIMPAHe U CPaBHIBAHE HA TaHHU
OT TUNa BpeMe-chOuThe € mpuiokeH Tecra Kaplan-Maier. 3HauumocTTa Ha pe3yiTaTuTe,
W3BOJUTE U 3aKitoueHusATa € onpenensHa npu p<0.05 Ilpuemam nanvino u 6e3 3adenzicku
pazoen ,Mamepuan u memoou*

6.4. Paznea ,,Pesyararu® u pasgen ,,O0ch:kaaHe* ca NMpejACTaBEHU 3a€IHO, KATO CIe
U3JI0KEHUETO Ha MOIyYeHUTE PE3YNITaTH, TUCEPTAHTHT JIOTUYHO U TIOJICEA0BATEITHO 00CHKIa
TSXHOTO 3HAYCHWE W TH CPaBHSIBA C TE3W HA JPYrHM aBTOPCKH KOJIEKTHUBH. Y CTAaHOBEHUTE
pa3iuuus ¢ JaHHHUTE OT JIPYTHM HAayYHH pa3paboTKU, aBTOPHT OOSCHSABA apTyMEHTHUPAHO H C
KOHKpeHTHH (aktu. M3noxeHueTo Ha paszena e 00eMHO, HO € MPeJICTABeHO MPEerJIeIHO Ha
tabnuiy, ¢urypu, rpaguku U guarpamd. JIormuHO € cieiBaHa IMOCIEI0BATEIHOCTTa Ha
MOCTaBeHHUTE 3amavd. JlMcepTaTHTBT TpeacTaBss JeMorpadckara XapakTepUCTHKa Ha
U3CTIEIBAHNUSI KOHTUHTEHT W KOHTPOJHUTE TPYNMH, PA3MPEEIHUETO Ha MalUeHUTE IO
oTnenHu  Hozojoruu B rpymata Ha XMIIH u panHuTe 3a TpOMOOTHYHU CHOUTHS B
u3cieaBaHuTe cyOmomynanuu. Yecrorara Ha TEHETHYHHTE MYTAIllMM 33 HAcJEICTBEHA
tpombodmms FVL, G20210A u momumopduzsm Ha PLA1/2 B rena 3a rimkonpotenn I1b/111a
(PLAL1/A2) nokTOpaHTHT aHalIM3Wpa BbB BCAKA €IHA OT TMOATPYIUTE, CIpsIMO
KOHTPOJIHTA Tpyla U KOpelupa ¢ JaHHUTEe 3a TpomOoTmunu wuHuuAeHTH. J[-p Tomopuena
ycraHoBsiBa npu 48 naruentu (34.78%) HOCUTEICTBO Ha MPOYYBAHUTE T€HETUYHHU (aKkTOpU
3a Tpobodmmms (p=0.02) U CTaTHUCTHYECKH 3HAUYMMa pa3inka B dectorata Ha PLA1/A2
HocurenctBo Mexay III' u KI'l (OR=1.93, p=0.009). Ts Hamupa AOCTOBEpHa pa3iIHvKa B
yecroTara Ha TPOMOOTHMYHUTE HWHIUIACHTH MEXKIY MalMeHTH U 3ApaBH JOOPOBOJIIIH,
Hocutenu Ha cbuiata mytauusa (OR=10.33, p=0.04). u nokaBa MHOIOKpaTHO I0O-BUCOK PHCK

3a TpomOo3a mpu mnanueHtu ¢ [IB. Pesynraryre na J[-p TomopueBa ca B ChOTBTETCTBHUE C



JAHUUTE OT CBETOBHATA JIMTEpaTypa BKJI U OBJITapcKu aBTOpU. AHAIM3UpPaHa € 4YecToTara Ha
TPOMOOTUYHUTE CHOUTHS B 3aBUCUMOCT OT TOJJIeXKAIATa TCHETUYHA MYyTalHsl/KOMOWHAIIS
OT TEHEeTUYHUM  MYTAllMd B YETUPUTE OCHOBHU  HO30JOTMU. ABTOPHT JOKa3Ba, ue
KOMOMHHMPAHOTO HOCHUTEJICTBO HA TEHETHYHU OTKJIOHEHHs (TeHeTHYHa TpoMOopmiusg u
JAK2V617F) noBuinasa 3HauuMO TPOMOOTCHHHS PHCK — 0c0OeHO mpu Hamuuue Ha PLAL/A2
u JAK2V617F (OR=4.43, p=0.02). Ilpu ananm3a Ha XEMATOJOTMYHHUTE IOKA3aTEIIH,
OTTOBOPHU 32 IMOAJBP/KAHETO HAa PEOJIOTHMATA HAa KPbBTAa JOKTOPAHTHT MOTBBpP)KIaBa, 4e
JIEBKOIIMTO3aTa € PUCKOB TpoMOOreHeH ¢akTop mpH nanueHtu ¢ auarnoza XMJI u IIB, HO
JI0OKa3Ba cTaTucTUYecKa 3HaunmocT camo 3a XMJI. Cnopen HauMoOHAIIHUTE U MEXIyHAapOIHU
IIPENOPBKHU BCE olue JeBkouuros3ara npu nanveHture ¢ XMIIH He e yTBBpIEeH pUCKOB
dakTop, CripsMO KOWTO ce B3eMaT TepareBTU4YHH pemieHus, Ho J[-p Tomopuesa mocousa , ue
roJIeMH TPOYYBAHUS I OMPENENAT KaTO HE3aBUCHM IMPOTHOCTUYEH (aKTOp 3a pa3BUTHE Ha
TpoM6o3a, a npu [IB mpemompenens moBuiiaBaHe uYecToTaTa Ha apTepUATHUTE CHOUTHUSA,
ocobeno B koHTekcta Ha JAK2V617F HocuTencTBo. YCTaHOBEHHUTE IaHHU OT JIOKTOpaHTa 3a
aKTUBUpPAHE Ha HEYTPOPHIUTE U JaHHUTE 32 MOBHUILIEH TPOMOOTCHEH PUCK IIPU EKCIPECHs Ha
CD11b/CD18 nHa HeyTpouUIHUTE JEBKOIUTH Ca PE3yATaTH C MHOTO BaXKHO KIMHUYHO
3HaueHWe W 0e3 aHajor B JuTeparypata. Te3u [JaHHM  3aciy)KaBaT LEJICHACOYECHO
JOIBJIHUTENIHO HW3CJeABaHe Npu ObJCIIM HaydyHU pa3paboTku. B xomiiekcHaTa olleHKa Ha
MHOro()akTopHaTa MaTOreHe3a Ha TPOMOOTHYHHUTE YCIIOKHEHHs mpu mamueHntu ¢ XMITH
npupyXaBaluTe 3a00JIIBaHUs KATO PUCKOBH (akTopu 3a TpoMOo3a ( TIoTIOHOMmyIIeHe, AX
UBC u MCB) ce motBbpkAaBar oT [J-p ToAopueBa M MPaBHIHO Ca BKIIOYCHH B
aNropuThMa 3a MPOTHO3UpaAHE HA TPOMOOTUYHUS PUCK , MIPEATIOKEH OT JOKTOpaHTKaTa. Ha
0azara Ha MOJYYCHHUTE PE3yNITaTH TUCEPTAHTHT M3BEXKIa oOmara eTuonarorene3a Ha XMIIH, kakto
pasriexaa HOILpO6HO U C HaydYHa JOCTOBCPHOCT CBHUYECTAHHUETO OT PUCKOBHU q)aKTOpI/I 3a BCsdAKa €JHa
otnenna uHososnorusi. Ilpuemam 6e3 3adeneixcku nojayuenume pe3yimamu U MAXHOMO
obcvacoane. Kamo pesynmam c 6aj)3cHo KIUHUYHO 3HAYEHUe omobenazeam OaHHume, ye
Hocumencmeomo na PLAI/A2 noaumopgusom e 3nauum puckoe mpomoozenen paxmop 6
konmekcma Ha ookazana XMITH kamo puckvm npu me3u nayuenmu e 8§ nbmu no-6ucok
cnpamo 30pasume Koumponu. Kamo  pesynmam  6e3 ananoz 6 aumepamypama
OMKposaeam OaHHume 3a nOGUUIeH mpomoozenen puck npu excnpecus na CDI1b/CDI18
Ha HeympouaHume 1€6KOYUMU U NPEnoPbLUEAM UEIEHACOYHO NpoyyYeane 6 Ovoeuju
Hayunu pazpadomku.

6.5.3BoauTe ca 8 Ha Opoil M sCHO ClIeBAT TIOCTAaBEHHWTE IET W 3a/a4d KaTo ca SICHO
dbopMynupaHu CIOpe] MOTYYeHUTe pe3ynraTtu. Haii- BaxeH oT KIMHHYEH acleKT € U3BOMBT,
Yye JBOWHUTE HOCUTENM Ha reHeTnyHa TpomOopmmua u JAK2V617F wmyranus umar

CUTHU(HUKAHTHO 2 II'BTU MO-BUCOK PUCK 3a Pa3BUTHE HA TPOMOOTHYHU HMHLHUICHTU CHPSMO



HOCUTEIIUTE EIUHCTBEHO Ha TeHEeTUYHa TpoMOOopuiIus , KaTo cpel TAX Hai-uecta €
mytanusara Ha (axtop PLA1/A2 Cwenacna cvm ¢ maka gpopmynupanume u3zeoou.

6.6. Kuuronmuc. bubnuorpadusrta BkiouyBa 223 HM3TOYHHKA, OT KOUTO 2 HA KHUPWIHIIA,
OCTaHAJIUTE HAa JIATHHUIIA, B rojiIMaTa CH JacT oT nocieguute 10 rogunu, a 49 — oT mociueaHure 5
romuad.  Te3W JaHHW CBHUIETEICTBAT 3a AaKTYaJdHOCTTa Ha TMpoOieMa U TOJeMHA
IpOJbJDKaBAILl U3CIEA0BATEIICKU UHTEpeEC 110 Temata. Hamam 3adenesncku.

7.01eHKa HA NPUHOCUTE HA AWCEPTALMOHHUSA TPYA. {MeCpPTaMOHHUAT TPyl 3aBbpIIBA C
IIPEJCTaBAHETO HA IPUHOCH, KOUTO HMMAT HAydyeH, KAKTO M NOAYEPTAHO HAYyYHO-TIPUIIOKEH
xapakrep. Iler oT TAX uMar OpUIMHAJIEH HAy4yeH XapakTep M 5 MPHUHOCU ca C
NOTBBbPANTENECH XapakTep. Ilpuemam usnoscenume npunocu .

8.JIu4HO yyacTHe HA JOKTOPaHTA. JIOKOTPAaHTHT MUMa JIMYHO y4acTHe BbB (DOPMYIHPAHETO
Ha HaydHaTa Hjes, CbOMpaHeTO Ha MaTepuala W Ju3ailHa Ha mpoyusaHeTo. JIuyHO e
y4acTUETO MY B CTaTUCTHYecKaTa o0apa0oTKa Ha JaHHUTE M  aHajiM3a Ha IOJyYEHUTE
pe3ynratu. M3BoauTe 1 NpUHOCUTE ca ChIlO U3BelneHu c yuyactueHTo Ha [[-p Tomopuesa.
JlucepTaHThT € IBbpPBU  aBTOP BBB BCHUYKM  IPEACATBEHM IyONMKALMU, CBBP3aHU C
JMCcepTaLuATa, KAKTO M B IOBEYETO HAYYHU CHOOLICHMS, KOETO IOTBBP)KJIaBa HErOBTO
JUYHO Yy4yacThe B pa3pabOTBaHETO HAa HAYYHHUS TPYyH. YUacTBa B aBTOPCKHTE KOJICKTHBH,
IPEJICTaBUIIM HAyYHUTE CHOOIIEHMSI, CBbP3aHU C AUCEpTalMOHHUA Tpyn. Juceprauusara u
4acT OT IpPeACTaBEHHUTE JaHHU ca pe3ysTaT OT pa3padOTBaHETO HA MPOEKTH, (PUHAHCHPAHU OT
MYV — Ilnesen: npoekt N 13/2013, nmpoekt N 2/2015, nmpoext N 9/ 2017 u N 9/ 2019 ¢ rnaBen
m3cnenosaren JI-p TonopueBa. /lokmopanmmvm uma OCHO6HO JUYHO yuacmue 6
paspabomeanemo Ha oucepmayuama.

9.ABTOpedepar. ABropedeparsT chabpika 68 cTpaHWIM, MaBa ISJIOCTHA NpeEACTaBa 3a
JTUCEPTAallMOHHUS TPyJ KaTo OTpa3siBa IBIHOLEHHO OTAENHUTE pa3jaenu. BkiroueHu ca
OCHOBHMTE (UIYpH M TaOJIMIHU, KOUTO  MPEJCTaBAT B JOCTaThYeH 00eM HEoOXOIUMHUTE
JlaHHU.

10.3aknouenne. Jluceparuuonnusar tpyn Ha -p  Hopotes Kocrtamunoa Tomopuena-
TonopoBa otroBapst Ha u3uckaBanusta Ha 3PACPD, IIpaBuiHuKa 3a HErOBOTO MPHIIOKEHUE
u IlpaBunnuka Ha MVY-IIneBeH 3a mpuchbxkaaHe Ha HayyHa U oOpa3zoBaTellHa CTENEeH
»JlOKTOp“. BbBIpeku, 4e Temara Ha AUCEPTALMOHHHS TPYyJ ce pa3paboTBa OT HEMAJKO
aBTOPCKM  KOJIEKTMBHM, BKJIIOUMUTENHO B bbiarapus, m30OpaHuTe IreHEeTUYEHHW MYyTallUd 3a
HacJIeJICTBEHa TPOMOODUIIUS, UMYHOJIOTMYHUTE MOKAa3aTelu 3a HEyTPO(PHIHA aKTHUBAIUS U
KJIACHYECKUTE XEMAaTOJIOTHYHU TIOKa3arend, HocutencTtBo Ha JAK-2  wmyranus w
npuapyKaBaluTe 3a00JsBaHMUs ca BCE Olle 0OEKT Ha AMCKYCHs B MEXIyHapoJeH mamial.
[IpuHocuTEe Ha nucepranusaTa UMAaT HaydyeH U IOAYEPTAHO HAYYHO-IIPHIIOKEH XapakTep,

KOCTO € n06pa OCHOBA 3a H3MOJ3BAHCTO Ha MNPCATTIOXKCHUSA AJITOPUTBM 3a OICHKA Ha



TpomboreHHus puck npu XMIIH B pyruHHaTa KIIHMYHA NpakTUKa. B nucepTannoHHus TPy
Ha [[-p [Hopores Tomopuesa IHposiMyaBaT M3rPaJeHA KAadeCcTBA 3a aHAIM3 U CHUHTE3 HaA
Hay4yHa MH(OpMAaIus, ClOCOOHOCT 3a (opMyiHpaHe Ha U3BOAM M M3TPaKIaHE HA HAYYHU
xunore3u. I[lponanuaBar 3aaba00YEeHN HAyYHU T[IO3HAHUSA U TNPAKTUYECKH YMEHHsS I10
CIEIMAIHOCTTA ,, XeMaTOJIOTUsl U TpeluBaHe Ha KpbB*“. JlaBaM CBOsITA MOJIOKUTEIIHA OL[CHKA
3a JUCEpTAlMOHHMS TPy Ha Tema ,,KIIMHMYHO 3HaueHue Ha T€HETUYHU UMYHOJOTMYHHU U
KoMopOuaHU  (akTOpu 3a ompeAeNsHE TPOMOOTCHHHSI PUCK TMPH  TMAHEHTH C
MUENONPOIU(EPaTUBHA HEOIJIa3Ud ' W MpeajaraM Ha yBaXaeMOTO HAy4YHO KypU Ja
rinacysa ,,3A“ mpHUCHXKIaHE Ha HaydyHa U oOpa3oBaTenHa creneH ,,Jlokrop™ Ha I-p opores

Kocragunosa Togopuesa-Tonoposa.

M3IOTBUJI PELIEH3US: Ha ocHoBaHume un. 59 ot 33J14
/pog. /I-p Becenuna I'opanosa-Mapurnosa, om/

19.06.2024r /I1noBaus



MocgemeHu Ha XymaHHocmma 2 £) Dedicated to humanity
MEAMIIMHCKNA YHUBEPCUTET - IIAOBAUB %@ L$J 3,? MEDICAL UNIVERSITY - PLOVDIV

4002 Nnosaue, 6yn. Bacun Anpunos Ne 15A 15A, Vasil Aprilov Blvd., 4002 Plovdiv, Bulgaria

www.mu-plovdiv.bg

TO ASSOC. PROF. VANYA SLAVCHEVA POPOVA, MD
CHAIRMAN OF A SCIENTIFIC JURY

SELECTED WITH ORDER N 1429/28.05.2024

BY THE RECTOR OF MEDICAL UNIVERSITY - PLEVEN

REVIEW

By Prof. Veselina Goranova-Marinova, MD, PhD
Head of Hematology Sector, First Internal diseases Department, Faculty of Medicine
Vice Rector of Educational activities at Medical university — Plovdiv
External member of a scientific jury, selected with order Ne1429/28.05.2024r

By the Rector of Medical university - Pleven

Regarding: procedure for acquiring the educational and science degree “Medical doctor”
Field of education: 7. “Healthcare and sport”

Professional direction: 7.1. “Medicine”

Doctoral program: “Hematology and blood transfusion”

Author: Doroteya Kostadinova Todorieva-Todorova, MD, assistant Hematology sector,

Nephrology, Hematology and Gastroenterology Department, Medical university — Pleven
Form: self-preparatory

Topic: “Clinical significance of genetic, immunological and comorbidity factors on

thrombotic risk in patients with myeloproliferative neoplasms”

Scientific supervisors: Prof. Liana Todorova Gercheva-Kyuchukova, MD, PhD and Prof.
Katya Stefanova Kovacheva-Kotseva, MD, PhD



1. General presentation of the procedure. The set of materials, presented on paper and
electronically, regarding the procedure for acquiring educational and science degree
“Medical doctor” at Medical university — Pleven, is in accordance with the
Regulations for the organization and operation of Medical university — Pleven; art. 68
para. 1 of Higher Education Act; art. 7, para. 1 of the Law on Academic Staff
Development; art. 5, para. 1 and art. 6, para. 1 of the Regulations for its
implementation, Regulations on Academic Staff Development at Medical university —
Pleven. All necessary documentation is available — orders on admission and deduction
of the doctoral student, protocols of extended department councils and doctoral
minimum exam, that demonstrate the development stages of the doctoral student -
dissertation work itself inclusive. A list and copies of publications, associated with this
work, as well as a table, illustrating appropriateness with the minimum national
criteria for acquiring the educational and science degree “Medical doctor”, are also
attached. The dissertation student is a leading author in all the 3 publications
presented. Two of them can be found in the official journal of Medical university —
Pleven - JBCR, indexed and referred in Web of Science, and one — in Hematology —
official journal of Bulgarian society of Hematology, referred and indexed in the
international database Scopus. Doctoral student presents 4 active participations in
national and international forums, one of them — awarded. An order is placed by the
Rector of Medical university — Pleven for selecting a scientific jury 1429/28.05.2024,
in which I was chosen as a reviewer. A protocol is available by jury’s first meeting,
held on 3™ Jun, 2024, admitting the doctoral student is ready to defend their thesis.
The procedure on doctoral program is strictly observed.

2. Candidate's professional biography. Doroteya Kostadinova Todorieva-Todorova,
MD graduated medicine in Medical university — Pleven in 2011. She got her
Hematology practice license in 2018 and finished a master degree in Healthcare
management in 2023. Since 2012 she is working in Hematology Clinic at UMHAT
“Georgi Stranski”, Pleven, where she is also an assistant in Hematology sector at
Nephrology, hematology and gastroenterology department, Medical university —
Pleven. She has a masterclass diploma by the European hematology association
(EHA) and also hold a Bite-size masterclass on Hemophilia topic. Todorieva also took
successfully the European hematology exam by the EHA. She is a member of some
international clinical trials teams in the field of chronic myeloproliferative neoplasms,

acute leukemias, non-Hodgkin lymphomas and multiple myeloma. She is fluent in



English and has very good knowledge in German as well. She has been working
Clinical hematology for more than 10 years. The doctoral student has the theoretical
knowledge, the practical experience, additional qualifications and focused
scientific/practical interests in the field of the doctoral thesis.

. Actuality and knowledge on the topic. In the dissertation Doroteya Todorieva, MD
develops an important, actual and significant problem in modern clinical hematology.
The genetic basis in myeloproliferative neoplasms (MPNs) imposes precise molecular-
genetic diagnostics, that guides the right therapeutic choice. Prognostic assessment of
these patients is based on the thrombotic risk. Defining pathogenetic mechanisms of
thrombosis and the role of genetic thrombophilia in this patient population remains
debatable. Little data is present on the thrombogenesis in combined carriership of
some thrombophilic defects or in combination with JAK2V617F mutation.
Granulocytic activation is one of the essential factors, that trigger thrombogenesis in
MPNs. Comorbidities, on their own, are associated with thromboembolism and are
known thrombogenic factors in this patient group. They are included in the risk
stratification scales only in patients with Essential thrombocythemia. No studies are
available on the whole MPN group — in Bulgaria as well as in the foreign literature.
Given these controversial literature data, available on the different aspects of
thrombotic risk in MPN, this dissertation is attempting to define the role of some
genetic defects, immunological changes and comorbidity index in the thrombogenesis.
The topic of this dissertation is actual and has a clinical significance.

. Knowledge on the scientific problem. The scientific thesis suggests that increased
thrombotic frequency (28.26% in patient population and 20-40% in literature data) has
a complex pathogenesis for the whole patient group, but also for the different MPNss,
on their own [chronic myeloid leukemia (CML), polycythemia vera (PV), essential
thrombocythemia (ET), myelofibrosis (MF)] and 1is determined by genetic
abnormalities for hereditary thrombophilia [factor V Leiden (FVL), prothrombine
mutation G20210A (G20210A) and PLA1/2 platelet polymorphism (PLA1/A2) in
glycoprotein IIb/Illa]; JAK2V617F carriership and its allelic burden; full blood count
abnormalities, CD11b/CD18 expression on neutrophils’ surface and number/type of
comorbidities. The author is well-informed about the scientific problem in details,
may formulate a scientific hypothesis and manage the results, that would improve
diagnostics and follow-up of MPN patients as a step forward to thrombotic risk

decrease, better overall survival and higher quality of life.



5. Investigation methods. A prospective case-control study was performed, including
patients with different types of MPNs, age and gender. Data about comorbidity/risk
factors, thrombotic events, full blood count results and JAK2V617F carriership was
retrospectively gathered, using a documentary method. Patients were investigated
from the year 2013 to 2019 — total of 138 with a diagnosed MPN, treated in
Hematology clinic, UMHAT Georgi Stranski, Pleven or followed-up in ambulatory
setting. There are two control groups — first one is to compare data with genetic
thrombophilia and the other one — with CD11b/CD18 expression. Number of patients
and healthy controls from the control groups, included for the 6-year period, is enough
for statistical analysis. Routine clinico-laboratory parameters are tested, using
conventional methods; specific genetic mutations for thrombophilia — through DNA
analysis, CD11/CD18 neutrophilic expression — through immunophenotyping and
JAK2V617F mutation — through RT-PCR (reverse transcription polymerase chain
reaction). Methods are validated that allows interpretation of the results. The design
has clear clinical basis, as expected, the dissertation ends with specific risk factors
summery — for the whole group and each disease entity as well. An algorithm is
suggested to evaluate thrombotic risk for these patients.

6. Characteristics and evaluation of the dissertation. The dissertation consists of 170
pages, includes 26 figures, 47 tables and 5 annexes. Bibliography compromises of 223
articles, selected purposefully. Obligatory sections of a scientific work are
professionally written with a reasonable proportion between them. A clear and
punctual Bulgarian is used, grammatically true.

6.1. Literature review. Literature review consists of 36 standard pages, presented in
an exhausted and directed manner. MPNs present an object of more precise
molecular and genetic investigations, leading to a constant refinement of their
classification and novel therapeutic options. Some of their most common
complications are thrombotic ones, potentially life-threatening and presenting as
serious diagnostic and therapeutic challenges. The dissertation student presents
different aspects of the complex arterial and venous thrombosis in MPNs in details
and includes many risk factors with a variable phenotypic burden for
thrombogenesis. The dissertation student discusses in depth literature data about
the role of genetic thrombophilia in MPN entities and the little actual studies
available on thrombogenesis in combined carriership of some thrombophilic

defects. Todorieva points out current role of JAK2V617F for the increased



thrombotic risk. Debatable literature data on clinical significance of granulocytic
activation are presented, as well as cardiovascular comorbidities significance — in
Bulgarian and foreign literature.

Defining the burden of most common genetic defects for thrombophilia (FVL,
G20210A, PLA1/A2), immunological abnormalities (CD11/CDI18 neutrophilic
expression) and comorbidity factors (cardiovascular inclusive) would elucidate
their role in thrombogenesis of this patient group. Literature review ends with a
motivated basis on the necessity for additional investigations to clear the role of
the most common genetic defects for thrombophilia (FVL, G20210A4, PLA1/A2),
of immunological abnormalities (CD11b/CD18 granulocytic expression) and
comorbidity factors (cardiovascular inclusive), that would clarify their role in
thrombogenesis of these patient group.

6.2. Aim and tasks. The aim of the dissertation is to investigate the role of genetic
factors (FVL, G20210A, PLA1/A2, JAK2V617F carriership), immunological
factors (CD11b/CD18 neutrophilic expression) and comorbidity factors in the
thrombogenesis of MPN patients. The aim is correctly and clearly formulated
with 7 logically set main tasks.

6.3. Methods and materials. A prospective case-control study was performed,
including participants with different diseases, age and gender. Data about
comorbidity/risk factors, thrombotic events, full blood count results and
JAK2V617F carriership was retrospectively gathered, using a documentary
method. Patients were included from year 2013 to 2019 — total of 138 with a
diagnosed MPN, aged between 23 and 90 years, treated in Hematology clinic,
UMHAT Georgi Stranski, Pleven or followed-up in ambulatory setting. They are
divided into 4 subgroups according to type of disease — CML, PV, ET and MF.
There are two control groups. One is formed as a comparator to genetic
thrombophilia results and consists of 108 healthy volunteers (53 women and 55
men), average age 31.57+0.95 — there are no thrombotic events registered for them
and no known MPN diagnosis. The second control group is a comparator to
CD11b/CD18 neutrophilic expression and consists of 46 healthy volunteers (13
women and 33 men), average age 62.63+12.90 with no MPN diagnosis or
thrombotic events history. Number of patients and healthy controls from the
control groups, included for the 6-year period, is enough for statistical analysis.

Routine clinico-laboratory parameters are tested, using conventional methods;



specific genetic mutations for thrombophilia — through DNA analysis, CD11/CD18
neutrophilic expression — through immunophenotyping and JAK2V617F mutation
— through RT-PCR (reverse transcription polymerase chain reaction). Inclusion
and exclusion criteria are clearly formulated. Investigational methods used are
described in details and chosen appropriately in accordance with methodological
guidelines for diagnostics, treatment and follow-up of patients with blood
disorders, as well as the specific ones, needed for this scientific work development.
Statistical analysis of the obtained results is competently performed, using selected
analysis. Data is clearly presented. For the statistical analysis STATGRAPHICS;
SPSS and EXCEL for Windows are used. When analyzing results parametric (t —
test, ANOVA c¢ post hoc tests Tukey, Scheffe, Bonferroni, Newman-Keuls,
Duncan) and non-parametric (Pearson x? - test, Mann-Whitney, Kruscal-Wallis H-
test) are used. Regression models are used to model and prognose correlation. To
model and compare data (time-event) Kaplan-Maier was used. Statistical
significance of results and conclusions is defined by p<0.05. I completely accept
section “Methods and materials” without any further notices.

6.4. Results and discussion. They are together presented — dissertation student
successively discusses each result obtained, its meaning and compares them with
other authors’ conclusions. There are some differences between author’s and other
scientific work results, that are explained in a reasoned and objective manner. The
section is large but data is well-presented in tables, figures, graphics and diagrams.
The sequence of tasks is logically followed. The dissertation student presents
demographic characteristics of patient population and control groups, patient
subgrouping by type of MPN and thrombotic events data. Frequency of genetic
thrombophilia for FVL, G20210A and PLA1/A2 is analyzed in every subgroup as
compared to the control group and correlates with thrombotic events data.
Todorieva finds genetic thrombophilia carriership (p=0.02) for the studied factors
in 48 patients (34.78%) and a statistically significant difference in PLA1/A2
frequency between patient group and control group 1 (OR=1.93, p=0.009). She
finds straight difference in thrombotic incidence between patients and healthy
volunteers, carriers of the above-mentioned mutation (OR=10.33, p=0.04) and
confirms significantly higher thrombotic risk in PV patients. Todorieva’s results
are in accordance with international and Bulgarian literature. Thrombotic events

frequency is analyzed, depending on the type of underlying genetic mutation



(single or in combination) in the studied diseases. Author confirms that combined
carriership of genetic abnormalities (genetic thrombophilia and JAK2V617F)
increases significantly thrombotic risk — especially when PLA1/A1 combines with
JAK2V617F (OR=4.43, p=0.02). Dissertation student confirms that of all
hematological parameters leukocytosis is a risk thrombotic factor in CML and PV
patients, but statistical significance is only present for CML. According to national
and international guidelines leukocytosis in MPN patients is not a confirmed risk
factor yet, that is used to guide therapeutic decisions, but the author points out that
clinical studies with many patients define the increase number of white blood cells
as an independent prognostic factor for thrombosis. In PV it predetermines
increased frequency of arterial events, especially when JAK2V617F is also
present. Obtained results from neutrophilic activity and increased thrombotic risk
in CD11b/CD18 neutrophilic expression have an important clinical significance,
without any analogue in literature and deserve purposeful additional investigation
in a future scientific work. In the complex evaluation of multifactor pathogenesis
of thrombotic complications in MPN patients Todorieva confirms also the role of
comorbidities (smoking, arterial hypertension, ischemic heart disease and
cerebrovascular disease) and includes them in an algorithm, proposed by the
dissertation student, to prognose thrombotic risk. On the basis of these results
Todorieva develops the common etiopathogenesis of MPNs and expands the
knowledge on risk factors in every MPN entity. I accept without any remarks the
presented results and their discussion. As a clinically important result I point out
that PLA1/A2 polymorphism is a significant risk thrombotic factor in the context
of MPN confirmed and the risk is 8 times higher than in healthy controls. As a
result without any analogue in international literature I highlight the data on
increased thrombotic risk in CDIIb/CDI18 neutrophilic expression and
recommend purposeful study in future scientific work.

6.5. There are 8 conclusions and they clearly follow the aim and tasks. They are
logically formulated according to the results. From clinical point of view the most
important conclusion is: Double carriers of genetic thrombophilia and JAK2V617F
mutation have a significantly 2 times higher thrombotic risk than only genetic
thrombophilia carriers, most commonly PLA1/A2. I agree with these conclusions.

6.6. Bibliography. It consists of 223 articles, 2 of which in Cyrillic and the rest — in

Latin, most of them are issued during the last 10 years, 49 of them — in the last 5



7.

10.

years. These data confirm the actuality of the problem and continuing scientific

interest on the topic. I have no remarks.
Evaluation of dissertation contribution. The dissertation ends with different
contributions, confirming the scientific as well as markedly applied nature. Five of
them have original aspects and 5 — confirmatory. I accept the contributions.
Dissertation student personal activity. The dissertation student has a personal
participation in formulating the scientific idea, collecting materials and study design
preparation. Todorieva personally took part in the statistical process and analysis of
the obtained results. She also participated in formulating the conclusions and
contribution. The dissertation student is the first author in all articles presented,
associated with the scientific topic, as well as in most of the scientific communications
which confirms her personal participation in this scientific work. She is a part of the
authors, presenting the scientific works. The dissertation results are obtained by
projects, financed by Medical university — Pleven: N 13/2013, N 2/2015, N 9/ 2017
and N 9/ 2019 with principal investigator Todorieva, MD. The dissertation student
has mainly personal participation in developing the dissertation.
Abstract. The abstract contains 68 pages, gives a comprehensive view on the
dissertation and completely associates with separate sections. All main figures and
tables are included and present the data needed.
Conclusion. Dissertation work of Doroteya Kostadinova Todorieva-Todorova, MD
meets the requirements of Law on Academic Staff Development in Republic of
Bulgaria, the Regulations for its implementation and the Regulations on Academic
Staff Development at Medical university — Pleven for acquiring the educational and
science degree “Medical doctor”. Although the dissertation topic is being studied by
many authors, Bulgarian inclusive, the genetic mutation for hereditary hemophilia
selected to be studied, immunological parameters of neutrophilic activation and
classical hematological parameters, JAK2V617F carriership and comorbidities are still
an international discussion object. The contributions are of scientific and markedly
applied nature, which is a good basis to use suggested algorithm as a thrombotic risk
evaluation in MPN in routine practice. In the dissertation of Doroteya Todorieva, MD
analytic qualities and scientific information synthesis can be seen, an ability to form
conclusions and develop scientific hypothesis. Deep scientific knowledge and
practical skills in “Hematology and blood transfusions” are present. I give my positive

evaluation on the dissertation with topic “Clinical significance of genetic,



immunological and comorbidity factors on thrombotic risk in patients with
myeloproliferative neoplasms” and I suggest that the respected jury should vote
“YES” to award the educational and science degree “Medical doctor” to Doroteya

Kostadinova Todorieva-Todorva, MD.
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