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Kpatku Ouorpaguynm JaHHH M KapuepeH npoduJ

J-p Huxona Kanunos Ilonoscku € ponen Ha 8.11.1988 r. B rp. IliieBeH.
IIpe3 2007 r. 3aBbpiiBa MaTtemaTnuecka rumHasug ,,J'eo Munes* rp. IlneBeH.
IIpe3 2013 r. ce muniomupa B MeauuuHcku yHuBepcuteT — Ilnesen. Cren
criedesieH KoHKypc Ha 1.04.2014 r. e Ha3Ha4YeH 3a ACUCTEHT MO aKYIIEPCTBO U
TMHEKOJIOTHSl C TMpenojiaBaHe Ha aHroe3nyHo oOyudeHue kbM Karempa
,ZAKymepcTBo u ruHekonorus’ Ha MY — IlneBen u paboru B Kimnmka mo
AxkymepctBo u ruHekosnioruss Ha YMBAIJL ,,JI-p I'eopru Ctpancku® EAJl — rp.
[IneBen 1o MmoMeHTa. Cnenuanusupa AKymepcTBo U ruHekonorus ot 2014 r. no
2018 1. m mpe3 mecen aekemBpu 2018 r. mpuaoOuMBa CHELMUAIHOCT IO
AxymiepctBo u ruHekosiorus. Ot 2018 r. go 2021 r. e 3a04€H TOKTOPAHT KbM
Karenpa no AxymepctBo u runekonoruss B MY — Ilneen. Ilpe3 2021 r.
3aBbpIIBa Maructparypa no OOIIEeCTBEHO 3/ApaBe U 3/PaBEH MEHUKMBHT B
MY — IlneBen. Brnanee aHrnmiicku U HEMCKH €3uK. Mima moOpu KOMIIOTHPHU
ymenusi. [IpoBen e penuiia KypcoBe IO CIHEIUATIHOCTTa B oO0JacTra Ha
IpeHaTajHaTa JUAarHOCTUKA W MHUHUMAJHO-MHBa3MBHATAa JUAarHOCTHUKA B
ruHekosiorusta. Ynen e Ha BJIC, bwiarapcko apyXeCcTBO MO aKylIEpCTBO H
ruHekosorusi, bearapcko apyxectso no yntpa3Byk B Al', ISUOG. YuacTtBan e B
peaunia KoH(MEpEeHIIMH W KOHIpecHu B cTpaHaTa M B uyxOuHa. Mma HayyHuU
MyOJIMKAIMK B OBJITAPCKU U UYXKJESCTPAHHU CTIHCAHUS.

AKTYaJIHOCT HA IMCEPTALUOHHMS TPY]

J-p Huxona IlonoBcku € pa3paboTui €AUH aKTyaleH U COLMAIHO3HAYUM
3/IpaBeH MPoOJIeM.

XunepTeH3uBHUTE CbCcTOssHUS Ha OpemeHHocTTa (XCbB) ca Haii-uecto
CpeIlaHuTe MEIUIIMHCKU YCIOXKHEHHSs, 3acsaramu 5-10% or OpeMEeHHOCTHUTE B
robanen wmamad. [lpeexnammcusita (IIE) ycnmoxnsBa okono 2-8% oOT
OpEeMEHHOCTHUTE T10 IEIUS CBAT.

[IE e ocHoBHa mpuuMHA 3a MaWyMHA W TEpUHATAIHA 3a00JIEBAEMOCT W
cMbpTHOCT. Han 2/3 oT XumepTeH3UBHUTE YCIOXHEHHs Ha OpEeMEHHOCTTa Ce
knacudunmpar karo [1E.

IIE e Haif-uecTOTO YCJIOXKHEHHE Ha OpPEMEHHOCTTa M € Cpell OCHOBHHUTE
IIPUYMHU 32 MalYMHA CMBPTHOCT B bbirapus.

HatpynBat ce Bce nmoBeue JaHHU 3a y4aCTHUETO Ha OMOMapKepUTe OT rpyrnara
HA  MATPUKCHUTE  METAJONpPOTEMHa3u M  TEXHUTE  UHXUOUTOPU B
naTo(PpU3UOIOTUATA HA PECKIAMIICHUSITA.

JlurepatypeHn 0030p



Ot nHanpaBeHuss 0030p mnposmuaBa, de JI-p IlomoBcku 3ambinbodeHo u
OPEUU3HO CE€ € 3alo3HaJl C HayyHara Jjureparypa mo teMara. OCHOBHHTE
0000111eHMs Ha 0a3aTa Ha ChBPEMEHHUTE U3TOYHUIIM Ca!

e [Ipeeknamncuara € €IHO OT HAW-YECTO CPEUIAHUTE XHUIIEPTEH3UBHU
HapyluieHusi Ha OpeMEHHOCTTa, HO TS € BCE OlIE HEMBJIHO MpOoydeHa.
PanHOTO OTKpMBaHE Ha TMpPECKIAMIICUATA € KPUTUYHO BaXHO 3a
ONPEAEISHE CTEICHTA HA PUCKA M 34 aJICKBATHOTO MTOBEACHUE.

e [EkcrpanenynapHusiT MATPUKC WIPA€ MHOIO BaXXHA poJs B
naToU3NOJIOTHUATa HAa TMPEEKIAMIICUATa TIOCPEJCTBOM MATPUKCHHTE
metanonporenHasn (MMPs) u texuute ThkanHu uHxuOuTOopu (TIMPs).
Bce moBeue nuTepaTypHM JaHHU Ca HAJWIE OTHOCHO YYacTHUETO Ha
MMPs u TIMPs B nmaroreHeTUYHHUTE MEXAHU3MHU Ha MPEECKIIAMIICHUATA.
Hanuiie € Heo6X0IUMOCT OT 3aIbJI00UCHO H3cienBaHe pojista Ha MMPs
u TIMPs B maroreHe3ata Ha [peeKIaMIICUsATa U OLEHKa Ha
BB3MOXKHOCTHUTE 3a JIMarHO3a U MPOTHO3a Ha 3a00JI5IBAHETO MOCPEACTBOM
U3CIIE/IBAHETO Ha Te3u HHAUKaTopu. HeoOxomumu ca W MO-JeTailiHU
MpOyYBaHUS U BBPXY poOJsITa HA CEPYMHUST TMOJOKAIUKCUH B
narorene3ara Ha [1E.

e 3a ga ce HamanaT chaydaute ¢ Texka IIE, e Baxkno pa Obaar
UIEHTU(ULMPAHU JKEHUTE C BUCOK pucK. HeoOxoaumu ca mo-neranaHu
uscnenBanus Ha Ouomapkepute Ha EIIM u exorpadckurte mokazarenu
npu npeexiamicus. M3mon3BaHeTO Ha MOJIXOJSAIIM WHIUKATOPH Ou
MO3BOJIMIIO paHHO AeTekThpane Ha [IE u mpuiaraHe Ha CBOEBpEMEHHA
Teparnus.

CTpyKTypa HA IMCEPTAMOHHUSA TPY]

[IpencraBenust Tpyn € B 00em 138 crpanuiu, pasnpeaeneHu B CIeIHUTE
paszenu: BbBEICHUE - 2 CTP., IUTepaTypeH 0030p - 56 cTp., 11en u 3amauu - 1
CTp., Marepuanl U Merogu - 12 cTp., coOcTBeHW pesyatatd - 17 ctp.,
oOcwxaane - 14 ctp., u3Boau - 2 CTp., MPUHOCH - 2 CTp., bubmanorpadus - 24
CTp.

HMucepranusTa e onarnenena ¢ 9 tabmunu u 23 ¢urypu. M3nonssanu ca
334 nutepaTypHU U3TOYHUKA, OT KOUTO 15 Ha kupwiuia. JucepTaimioOHHUST
TPyA € TPaBWIHO CTPYKTYpHpaH, CBIBPKAHMETO MY OTroBaps Ha
M3UCKBaHMATA. [IponopuusaTa MeK1y OTACIHUTE Pa3JIEiu € ClIa3eHa.

en u 3apaun
[lenta u 3amauute ca sicHO GOPMYJIHMpPAHH, KOETO € MpearocTaBKa 3a

KadyC€CTBCHA pa60Ta M II0JydaBaHC Ha aJICKBATHH PE3YJITATH. 3aIIa‘H/ITC
BKJIFOYBAT aHAJIMW3 HAa CICAHUTC I1OKa3aTCIIN:



e C(CpeneH myJncaTMBEH UHIEKC HAa yTEepUHHA U HA YMOUIIUKAIHA apTepHs
IpU MIPEEKIIAMIICUSI U HOPMaJIHa OPEMEHHOCT

e C(CpeneH myncaTUBEH MHJEKC HA YTEPUHHA U Ha YMOWIMKAJIHA apTepUs
CHOpe] BPEMETO Ha MaHHU(ECTAUATA HA IIPECKIaMIICUITa

e (CpeleH MyJlcaTUBEH WHIEKC Ha YTEpPUHHA U HA YMOWJIMKAJIHA apTepust

CIIOpEJ TEKECTTA HA MIPECKIaMIICUATA

Maitunnau exokapauorpadck mapaMeTpu MpH MPeeKIaMIICHsI

CepyMHu HUBa Ha konareHasure MMP-8, -13 npu npeeknamncus

CepymHu HUBa Ha xenatuHazute MMP-2, -9 npu npeexnamicus

Cepymuu HuBa Ha TIMP-1, -2 npu npeeknamncus

Pons Ha cepyMHHMSI ITOJOKAIMCHH B ITATOT€HE3aTa HA IIPECKIaMIICUATA

U OIpeleIIHE Bb3MOKHOCTUTE My KaTO MAapKep 3a paHHa JuarHosa u

IIPOTHO3a Ha IPEECKIaMIICHUs

MaTepnaJI U METOIN

N3cnenBanu ca 55 MAMEHTKH C MPEEKIAMIICUS M KOHTPOJIHA rpyna ot 35
3paBU KEHU C HOpMayHa OpemeHHOCT oT KiuHuka mo ,,AKylmepcTBO U
runekosorust”, YMBAJI ,JI-p [I'.Crpanckn” - IlneBen, Karenpa
»AKYIIEPCTBO M TUHEKOJOrUs - MenuuuHCKu Y HUBEpCUTET, [lneBeH mpes
nepuoaa ot romnu 2020 no aBryct 2021 r.

3a u3cneqBaHe Ha CHPIETO, CHJIOBETE U OPEMEHHOCTTa ca W3MOJ3BaHU
ChbBPEMEHHU HEWMHBA3MBHU METOJNIM, C aKIEHT BBPXY exokapauorpadus u
TpaHcabnomuHanHa exorpadus 3a omnpenensHe Ha JlomepoB Pl nHa
yMOWJIMKaJIHA W YTEepUHHA apTepusa. AKTyaaHu ca JabopaTOpHUTE U
UMYHOJIOTUYHUTE METOJY 32 OLEHKAa Ha MPOMEHUTE B CEPYMHUTE HUBA Ha
MMP-2,-9,-8,-13, TIMP-1, -2 u I[logokaIMKCHUH MPU MPEEKIAMIICHS.

HampaBena e chbBpeMEHHa CTaTHUCTHYECKa 00paboTKa Ha pe3yJITaTUTE
ype3 copryepnu cratuctuuecku naketu STATGRAPHICS u SPSS.

OueHka Ha pe3yJTaTUTE U 00CHKIAHETO

[lonyyenure pe3yaTaTd 0pU MOpOyuBaHMATA 1O BCSAKA 3a7ada ca
aHaJIM3UPAHU U HaJlarat CJIeTHUTE U3BOJIHU:

o CpenHuAT MYJCATUBEH WHACKC HAa apTepus YTEpUHA U CPETHUAT
MyJICATUBEH WHJEKC Ha apTepusi YMOUIIUKAIUC ca CHTHU(DUKAHTHO TIO-
BHUCOKH TP IIPEEKIAMIICUS CIIPSIMO HOpMaJIHa OPEMEHHOCT.

e Ilpu panna npeexnamicus B 71.43% oT ciydauTe ce OTKpHUBa BHCOK
CpEIICH MyJICAaTUBEH MHAEKC HAa yTEepUHHATa aprepus, Jokato 28.57%
ca ¢ HopMaJieH UHJeKc. Te3u pe3yaTaTH MOTBbPXKAaBaT HapylleHaTa
TpooOnacTHa WHBA3WS B COHpPATHUTE apTepud TMpPU paHHA



npeeknamicus. [Ipu kbcHa npeeknammcus B 85.37% oT ciydyaute ce
OTKpPMBA BHUCOK CpEJEH IYyJCAaTUBEH HWHIEKC Ha YMOWJIMKaIHATa
aptepusi, 1okato 14.63% ca ¢ HopmaneH UHAEKC, MOKa3BalKi 3HAYUMO
HapyuieHue Ha (QerorianeHTapHaTa IUPKYyJalus TMpUd  KbCHA
IpeeKIaMIICHSI.

IIpu texka npeexnamiicust B 84.62% OT ciaydanTe ce OTKpPHUBA BUCOK
Cpe/ieH MyJICAaTUBEH MHJEKC Ha yTepUHHATa aptepusi, Jokato 15.38%
ca Cc HOpMaleH wuHJAekc. Te3u pe3yinratm npeanonarar, 4e ¢
yBenu4aBaHe Ha Texectra Ha IIE ce maOmromaBa HapyimiaBaHe Ha
yTepoIUIalleHTapHATa HUPKYJIALKs BoJeNa 10 IUIAlEHTapHa UCXEMUS,
HaMaJICHO MaTO4YHO TMepdy3uoHHO Hajsirane, abHopmanHo EIM
ChAOBO W MaTO4YHO pemopenupane. [Ipu neka npeexnammcus B 6.9%
OT CllydyauT€ C€ OTKpPHMBA BHUCOK CpEIEH ITyJICATUBEH WHAEKC Ha
ymMOuWIMKanHata aptepus, nokaro 93.1% ca ¢ Hopmanen unjekc. Taka
onpenensiHeTo Ha UmA Pl namansiBa nepuHaTtaiHaTa 3a00J15BaeMOCT U
CMBPTHOCT BBB BHCOKO-PHCKOBHUTE aKYLIEPCKU CHUTyallUd TIpH
aJICKBaTHO MTOBEJICHHUE.

[TocpenctBoM TpaHCcTOpakaiHa exokapauorpadus ca OLEHEHU
XEMOJAMHAMUYHUTE TPOMEHU Tpu Tmpeekyaamncusi. Hamepenu ca:
JUACTOJIHA AUCHYHIMS, TOBUIICHH JIEBOKAMEPEH KPACH UAaCTOJIMYEH
IUAMETBP, JIEBOKAMEPEH KPACH CHUCTOJIMYEH JUAMETHp, JeOenrHa Ha
MEXIyKaMEpHUAT CenTyM M jAeOeliMHa Ha 3aJHaTa CTeHa Ha JisiBaTa
Kamepa. BbIpeku ye, CTOMHOCTMUTE HAa TE3W MHapaMeTpu MONajar B
pedepeHTHUTE TpaHUIU, U30POCHUTE eXOoKapauorpadCcKu moKazarenu
0s1xa CUTHU(PUKAHTHO TIO-BUCOKHU TIPH MPEEKIAMIICHS CIPSIMO >KEHU C
HOpMaJTHa OPEMEHHOCT.

Cepymuute HMBa Ha MMP-8, -13 He mnoka3BaT CTaTHCTHYCCKH
3HAUYMMAa pa3iMKa MpU IPEeeKIaMIICusl CIPSIMO HOpMaIHa OPEMEHHOCT.
MMP-9 nuBata mpu KeHU C HOpPMaJIHA OPEMEHHOCT Ca IO0-BHCOKH
COPSIMO TAIMEHTKA C MPEEeKIaMIICUsl, KaTO TEe3W CTOMHOCTH HE ca
3HauuMu. CepymHuTte HuBa Ha MMP-2 1npu nanMeHTkH C
MPEEKJIAMIICUSI Ca CTATUCTUYECKH 3HAYMMO I0-BHCOKH B CPABHEHUE C
KEHU C HOpMaiHa OpeMeHHOCT. Hamepena e u Bpb3Ka MEXIY
MpOMEHUTE B cepymMHUTe HUBAa MMP-2 1 cpenHus MmyicaTUBEH UHIEKC
Ha aptepusi yrepuHa. MMP-2 uMa oTHOIIEHUE KbM MAaTOT€HETUYHUTE
MEXaHHM3MHU B Pa3BUTHETO HA MPECKIAMIICUSITA.

Cepymuute HuBa Ha TIMP-1, -2 He ce pa3znuyaBaT CUTHHU(PUKAHTHO
IpU MPEEKIIAMIICHSI CIPSIMO HOpMaJiHa OPEMEHHOCT.

CepyMuuTe HUBa Ha [logOKaIMKCHH MPU MALMEHTKH C MPEeKIaMIICHs
ca CUTHU(UKAHTHO 3aBUIIICHU CIIPSIMO JKEHHU ¢ HOpMajHa OpEMEHHOCT.
Hepunupana e mnparoBa croiiHOcT oT 3ng/ml 3a cepymeH
MOJOKAJIMKCUH, KOSITO pa3rpaHhyaBa MPEEKIaMIICUsl OT HOpMallHa
OpemenHocT. KOHCTpyHpaH € JIOTUCTHYEH pErpecMOHEH MOJAEeN



[IOKa3Balll, Y€ 3aBULICHHTE CEPYMHHM IOJOKAIMKCUHOBUA HUBA
MHIMIUPAT 3 [bTH II0-BUCOKA BEPOSITHOCT 3a pasBUTHE Ha
IIPECKTIAMIICHS, CIIPSIMO 31paBU OpEeMEHHH EeHH 0e3 MOBUIIICHH HUBA.
PCX yuacrBa B nmarodusmuosnorusta Ha XUIIEPTOHHUSATA 10 BpeMe Ha
OpeMEHHOCTTa U pa3BUTHETO Ha npeexnamncus. Bpwskure mexmy
Homneposute ynrpa3BykoBu mokasare - CpeeH IIyJICATUBEH HH/EKC
Ha yTepuHHA W yMOWJIMKaJHA apTepusi U MOMOKATHKCHH paskpuBar
BacKyJlapHn IIDOMEHH CBBP3aHH C MATOJOTMYHO DEMOJeNHpaHe Ha
T€3U apTEPHH IIPU MIPEEKITAMIICHSL.

Ouemca Ha MIPHHOCHUTE HA AUcCepTrauuaTa

[Tocouenure npunocH ca pasliejien Ha TaKMBa C IOTBBPAMTECH
XapakTep (3) M Ha IPUHOCH C OPHTHHAIEH xapakrep (7). Te orpasspar
peallHaTa Hay4Ha CTOWHOCT Ha HANpaBEHUTE MpPOYYBAHUS H NOJIyYeHUTE
pe3ynraru.

Hayuna ngeiinocr

H-p Tlomoscku yuacrBa B nBa HaydHU TIIpoeKTa Ha MeauuuHCcKu
YHUBEpCHUTET - IlieBen. Ilo Temara Ha mpoyuameTo JIUCEPTAaHTHT UMa 6
CTaTWH - 4 B OBJArapCKH CIUCAHHMS, eHA OT KOUTO ¢ MMMAKT paHr u 2 B
AYHAM CIUCAHHS, ClHA OT KOUTO ¢ MMIAKT (aktop. Ort6enssanu ca u 4
YHacTus B Hay4Hu $popymu, ot kouto 3 B Brirapusi u 1 B 4yyXOHnHa.

3akiilouenue

Aucepmayuonnusm mpyo na A-p Ilonosécku npedcmaenssea eono
3a0v1604eH0 u nonesno 3a aKyuwiepckama Hayka u npakmuka npoyueane.
Komnnexcnama ouenxka na moszu mpyo mu oOaea ocHoeanue Oa
npenopviam  na - yeaxycaemomo - Hayunomo cypu oa npucvou
obpasosamennama u Hayuna cmenen wdoxkmop” 6 npogecuonanno
Hanpagnenue ,Meduuuna” no mnayuna cnewuannocm wAKywepcmeo u
eunexonozun” na /l-p Huxona Kanunoe Ionoscku.

Hara: 17.02.2022 r.
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Brief biographical data and career profile

Dr. Nikola Kalinov Popovski was born on November 8, 1988 in the city
of Pleven. In 2007 he graduated from the “Geo Milev” Mathematical School in
Pleven. In 2013 he graduated from the Medical University - Pleven. After
winning a competition on April 1, 2014 he was appointed an assistant of
obstetrics and gynecology with teaching English at the Department of Obstetrics
and Gynecology at MU - Pleven and works in the Clinic of Obstetrics and
Gynecology at the University Hospital “Dr. Georgi Stranski” - Pleven so far. He
specializes in Obstetrics and Gynecology from 2014 to 2018 and in December
2018 acquired a degree in Obstetrics and Gynecology. From 2018 to 2021 he
was a part-time doctoral student at the Department of Obstetrics and
Gynecology at the Medical University - Pleven. In 2021 he completed a master's
degree in Public Health and Health Management at the Medical University -
Pleven. He speaks English and German. He has good computer skills. He has
conducted a number of courses in the field of prenatal diagnostics and minimally
invasive diagnostics in gynecology. He is a member of BMA, Bulgarian Society
of Obstetrics and Gynecology, Bulgarian Society of Ultrasound in Obstetrics
and Gynecology, ISUOG. He has participated in a number of conferences and

congresses in the country and abroad. He has scientific publications in Bulgarian
and foreign journals.

Relevance of the dissertation

Dr. Nikola Popovski has developed a topical and socially significant
health problem. |

Hypertensive conditions of pregnancy (HCP) are the most common
medical complications, affecting 5-10% of pregnancies globally. Preeclampsia
(PE) complicates about 2-8% of pregnancies worldwide.

PE is a major cause of maternal and perinatal morbidity and mortality.
Over 2/3 of hypertensive complications of pregnancy are classified as PE.

PE is the most common complication of pregnancy and is among the
main causes of maternal mortality in Bulgaria.




There is growing evidence of the involvement of matrix

metalloproteinase biomarkers and their inhibitors in the pathophysiology of
preeclampsia.

Literature review

From the review it is clear that Dr. Popovski has thoroughly and
precisely acquainted with the scientific literature on the subject. The main
summaries based on modern sources are:

® Preeclampsia is one of the most common hypertensive disorders of
pregnancy, but it is still incompletely studied. Early detection of
preeclampsia is critical for determining the degree of risk and for
adequate behavior.

* The extracellular matrix plays a very important role in the
pathophysiology of preeclampsia through matrix metalloproteinases
(MMPs) and their tissue inhibitors (TIMPs). More and more literature is
available on the involvement of MMPs and TIMPs in the pathogenetic
mechanisms of preeclampsia. There is a need for in-depth study of the
role of MMPs and TIMPs in the pathogenesis of preeclampsia and
assessment of the possibilities for diagnosis and prognosis of the disease
through the study of these indicators. More detailed studies on the role of
serum podocalyxin in the pathogenesis of PE are also needed.

® To reduce the incidence of severe PE, it is important to identify high-risk
women. More detailed studies of ECM biomarkers and ultrasound in
preeclampsia are needed. The use of appropriate indicators would allow
early detection of PE and timely thérapy.

Structure of the dissertation

The presented work has a volume of 138 pages, divided into the
following sections: introduction - 2 pages, literature review - 56 pages, purpose
and tasks - 1 page, material and methods - 12 pages, own results - 17 pages,
discussion - 14 pages, conclusions - 2 pages, contributions - 2 pages,
bibliography - 24 pages.



The dissertation is illustrated with 9 tables and 23 figures. 334 literature
sources were used, 15 of which were in Cyrillic. The dissertation is properly
structured, its content meets the requirements. The proportion between the
individual sections is observed.

Purpose and tasks

The goal and tasks are ‘clearly formulated, which is a prerequisite for
quality work and obtaining adequate results. The tasks include analysis of the
following indicators:

* Pulsatility index of the uterine and umbilical arteries in preeclampsia and
normal pregnancy

® Pulsatility index of the uterine and umbilical arteries according to the time
of manifestation of preeclampsia

* Pulsatility index of the uterine and umbilical arteries according to the
severity of preeclampsia

® Maternal echocardiographic parameters in preeclampsia

* Serum levels of collagenases MMP-8, -13 in preeclampsia

* Serum levels of gelatinases MMP-2, -9 in preeclampsia

¢ Serum levels of TIMP-1, -2 in preeclampsia

® Role of serum podocalysin in the pathogenesis of preeclampsia and
determining its potential as a marker for early diagnosis and prognosis of
preeclampsia

Material and methods

55 patients with preeclampsia and a control group of 35 healthy women
with normal pregnancies from the Clinic of Obstetrics and Gynecology,
University Hospital “Dr. G. Stranski” - Pleven, Department of Obstetrics and
Gynecology - Medical University, Pleven during the period from July 2020 to
August 2021.

Modern non-invasive methods have been used to examine the heart,
blood vessels and pregnancy, with an emphasis on echocardiography and
transabdominal ultrasound to determine the Doppler PI of the umbilical and
uterine arteries. Laboratory and immunological methods for assessing changes




in serum levels of MMP-2, -9, -8, -13, TIMP-1, -2 and Podocalyxin in
preeclampsia are relevant.

Modern statistical processing of the results has been done using
software statistical packages STATGRAPHICS and SPSS.

Evaluation of results and discussion

The results obtained in the research on each task are analyzed and
impose the following conclusions:

® The pulsatility index of the uterine artery and the pulsatility index of the
umbilical artery are significantly higher in preeclampsia than in normal
pregnancy.

* In early preeclampsia in 71.43% of cases a high pulsatility index of the
uterine artery is found, while 28.57% have a normal index. These results
confirm impaired trophoblastic invasion of the spiral arteries in early
preeclampsia. In late preeclampsia in 85.37% of cases a high pulsatility
index of the umbilical artery is found, while 14.63% have a normal index,
showing a significant violation of fetoplacental circulation in late
preeclampsia.

® Insevere preeclampsia in 84.62% of cases a high pulsatility index of the
uterine artery is found, while 15.38% have a normal index. These results
suggest that with increasing severity of PE, impaired uteroplacental
circulation leading to placental ischemia, decreased uterine perfusion
pressure, abnormal ECM vascular and uterine remodeling. In mild
preeclampsia in 6.9% of cases a high pulsatility index of the umbilical
artery is found, while 93.1% have a normal index. Thus, the determination
of UmA PI reduces perinatal morbidity and mortality in high-risk
obstetric situations with adequate behavior.

® Hemodynamic changes in preeclampsia were assessed by transthoracic
echocardiography. Found: diastolic dysfunction, increased left ventricular
end-diastolic diameter, left ventricular end-systolic diameter,
interventricular septum thickness and posterior left ventricular wall
thickness. Although the values of these parameters fall within the
reference range, the listed echocardiographic parameters were

significantly higher in preeclampsia compared to women with normal
pregnancies.



* Serum levels of MMP-8, -13 do not show a statistically significant
difference in preeclampsia compared to normal pregnancy.

® MMP-9 levels in women with normal pregnancies are higher than in
patients with preeclampsia, and these values are not significant. Serum
MMP-2 levels in patients with preeclampsia were statistically
significantly higher than in women with normal pregnancies. A
relationship was also found between changes in serum MMP-2 levels and
the pulsatility index of the uterine artery. MMP-2 is related to the
pathogenetic mechanisms in the development of preeclampsia.

® Serum levels of TIMP-1, -2 do not differ significantly in preeclampsia
compared to normal pregnancy.

* Serum levels of Podocalyxin in patients with preeclampsia are
significantly elevated compared to women with normal pregnancies. A
threshold of 3 ng / ml for serum podocalyxin has been defined to
distinguish preeclampsia from normal pregnancy. A logistic regression
model was constructed showing that elevated serum podocalyxin levels
indicated a 3-fold higher probability of developing preeclampsia
compared to healthy pregnant women without elevated levels. PCX is
involved in the pathophysiology of hypertension during pregnancy and
the development of preeclampsia. The relationships between Doppler
ultrasound - pulsatility index of the uterine and umbilical arteries and
podocalyxin reveal vascular changes associated with pathological
remodeling of these arteries in preeclampsia.

Evaluation of the dissertation contributions

Those contributions are divided into those of a confirmatory nature (3)
and those of an original nature (7). They reflect the real scientific value of the
research done and the results obtained.

Scientific activity

Dr. Popovski participates in two research projects at the Medical
University - Pleven. On the topic of the research the dissertation has 6 articles -
4 in Bulgarian journals, one of which with impact rank and 2 in foreign journals,
one of which with impact factor. There were also 4 participations in scientific
forums, of which 3 in Bulgaria and 1 abroad.

Conclusion

Dr. Popovski's dissertation is an in-depth and useful study of
obstetrics. The complex evaluation of this work gives me grounds to
recommend to the esteemed Scientific Jury to award the educational and



scientific degree “Doctor” in the professional field “Medicine” in the
scientific specialty “Obstetrics and Gynecology” by Dr. Nikola Kalinov
Popovski.
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