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Ynpasutean CBAI'AJI - Bapna
PbkoBoauTen Kareapa AkyumepcerBo 1 ruiexkosiorusi npu MY - Bapua

OTHOCHO JAMcepTallMOHEH TPy 3a MPUCHXKJAaHEe Ha HaydHO-oOpa3oBaTelHa CTereH
p
»JloKTOp* , Hay4Ha crienuanHocT AkyuepcTBo ¥ runekosiorus (03.01.45), Karenpa

AKYLIepCTBO U F'MHEKOJI0rUsl, MeMLIMHCKH YHUBepcUTeT — [TeBeH.

Tema Ha nucepraumoHHusi Tpya: ,IIlpomMeHH B HHUBaTa Ha UHMPKYJIUpaLLHTE
OuomapkepH H exorpagcku KpHTepPHH NPH XHIIEPTEH3UBHH ChCTOSTHHUSA N0 Bpeme

Ha OpemeHHOCT*
ABTop Ha nuceprauronHus Tpya — JA-p Hukona Kanunos Ionoscku

Hayunu pproBoautenu: Hom. a-p VIopnaH ITonos, a.M. u nou. a-p Acnapyx Hukousos,

A.M.

IlpencraBeHusiT 3a 3amuTa JuMcepTallMOHEH TPyd ChAbpka obuio 136 cranmapTHM

CTPaHMLM U € OHarjeaeH ¢ 9 Tabnuuu u 23 purypu.

bubnuorpadcekara cripaBka chabpka 334 qUTepaTypHH M3TOYHHUIM, OT KOUTO 14 Ha

Kupuiauua v 320 Ha JaTUHULA.
AKTYaJIHOCT Ha npobJiema

B cBosra paspaborka a-p Tonopos 3acsira cbBpeMeHeH MpolJeM ¢ BaXHO MEIUKO-
COLIMAIHO 3Ha4YeHue. XUIMEepTEH3UBHUTE ChCTOsIHUS Ha OpemeHHocTTa (XCB) ca Haii-
YECTO CpeIlaHUTe MEAMIIMHCKH YCIIOXKHEeHUs, 3acsaramu 5-10% ot OpemeHHOCTHUTE B

rio0ased Mawad. TAXHOTO paHHO OTKPUBAHE € BaXKHO 3@ M3SICHABAHE Ha PUCKA U
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MPEe0TBPATSABAHETO HA MO-HATATHIIHUTE KOMIIMKALMH. [IpeekiaMncusTa € OCHOBHA
MpUYMHA 32 MAWYMHA U [€pUHATaNIHa 3a00IeBaeMOCT U CMBPTHOCT M € €IHO OT Haii-
4YECTO CpeIlaHUTe XWIEPTEeH3MBHMU HapylleHuss Ha OpemenHocrra. Hapx 2/3 or
XUIEPTEH3UBHUTE YCIIOXKHEHHs Ha OpeMEeHHOCTTa ce KiIacH(pUUUpaT KaTo
npeexnamncust. Pasdupanero na ponsita na MMPs, TIMPs 1 nojokanikcus B ytepo-
IJJALEHTAPHOTO M CBAOBOTO pemoenupane u Gpynkuus npu [E moxe na nonpunece
3a u3sAcHsABaHe natoreHe3ata Ha IIE. [lpenBua BucokaTta nepuHaranHa MaifumHa u
fletcka 3aD0/I€BaEMOCT W CMBPTHOCT M PHMCKOBETE 3a IUIojga M OpeMeHHarta, ca
HEOOXOAUMH W N0-AEeTAHIHYM MPOYYBAHUs BBPXY TE3H MApKepH 3a MonobpsiBaHe Ha

AWarHo3ara v rnporsosara Ha XXEHHUTE C BUCOK PHCK 3a Pa3BUTHE Ha IMPECKIaMIICHSL.

[IpernenbT Ha auTepaTtypHus 0630p fACHO 10Ka3Ba, Ye AMCEPTAHTBT € MPOYUMI
3a/1bJI00YCHO  Pa3sHOOOpPasHH CBBPEMEHHH JIMTEPATYpHH W3TOYHUIM. O630pbT

npuTekasa 100pa no3HaBaTe/IHa CTOHHOCT.

Lleara Ha mnpoyuysaHeTo ¢ ja ce MpoydYBaHe poiasTa B [aToreHesara Ha
MPEEeKIaMIICHATa HA CePYMHH MaTPHKCHH METalONPOTEHHA3U, ThKAHHH HHXUOUTOPH
Ha MaTPUKCHH METaJloNpOTeHHa3W, TOJOKAIMKCHH W MaiduHu exorpadcku
napaMeTpH, KaKTO W OLEHKa Bb3MOXHOCTHTE 3a JMarHo3a MW MporHosa Ha

3a00J/15IBAHETO MOCPEICTBOM M3CJICZIBAHETO Ha TE3W MHIAMKATOPH.
3ajia4uTe HA AMCEPTAUMOHHUS TPYA ca ICHO GOPMyJIMpPaHH 1 ca 8 Ha Gpoil:

I. OnpenensiHe Ha cpejieH ITyICaTHBEH WHJAEKC HA yTEPUHHA M Ha yMOHJIMKaIHA

apTepust MpH NpeeKIaMIICHs U HOpMaliHa OpeMEeHHOCT.

2. Onpenensiie Ha CcpejieH MyJICAaTUBEH MHJEKC HA yTEPMHHA M Ha yMOWJIMKaIHa

apTepus Crnopen BpeMETO Ha MaHH(l)eCTaLIHSITa Ha MpeeKIaMIICHUsATA.
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3. OnpezensiHe Ha CpejieH MyJCaTHBEH MHAEKC HA yTepHUHHA M HAa yMOWIMKAIHA

apTepHst CIIOpeJl TeXKECTTa Ha NMpeeKIaMIICHsTA.

4. MscnenBane Ha MaluMHUTE eXOKapaAMOrpad)CKu NapamMeTpy MpH MpeeKIaMIIcHs,

5. Onpezensite Ha cepyMHuUTe HKBa Ha Konarenasute MMP-8, -13 nipu [peeKIaMIICHsI.
6. Onpezensate Ha cepyMHHMTE HUBA Ha KenatuHazute MMP-2, -9 nipu MPEEeKIaMIICHSL.
7. M3cnenBane Ha cepymuute HuBa Ha TIMP-1, -2 npu npeexnamrcus .

8. IlpoyuBane ponsita Ha CepyMHMAT [OJOKAIMCMH B [aToreHe3ara Ha
MPeeKIaMIICHATa U ONpe/ieisiHe Bb3MOXKHOCTHTE My KaTO MapKep 3a paHHa JMarHosa

U NPOrHO3a Ha [PeeKJIaMIICHsl.
Marepunan u meToau

IIpoBesieno e npocnekTHBHO npoyuBane Ha 90 GpemMeHHH mauueHTKH B YMBAJI wiC
p I'eopru Crpancku® — Inesen 3a nepuoga ot HOnu 2020 1o Asrycr 2021r. Jlannute
ca cbOMpaHu 110 BpeMe Ha PyTHHHU MPETJIe/ i U XOCTUTATH3UPAHH NALMEHTKH, aJH
HH(pOPMHUPAHO ChIVIaCHE 3a BKIIOYBAHE B NMpoy4yBaHeTo. Ha Beska nalMeHTKa e B3er
CepyM ce u3cielBaHe. 3a W3MbJIHEHME Ha I0OCTABEHWTE 3a1a4uu A-p I1onoBcku e

HW3M0Ji3Ball CJIeJHUTE METOIH

» KiuHH4YHM MeToau-aHaMHe3a U (U3HKANeH CTaTyc;

» JloKyMeHTaJleH U COLMOJIOrHYECKH;

» JlabopaTOpHU U UMYHOJIOTUYHH U3CIIEIBAHHUS;

» HeuHBa3sMBHHM MeTONM (IOMJIEpPOBH) 3a W3C/eBaHe Ha CbPLETO, ChAOBETE M
OpeMeHHOCT;

» IlpunoxeHu ca pasHOPOIHHU CTATUCTHYECKH METOIH.
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CobcTBeHH pe3yaTaTH U 00ChKIaHe

[IpoyuBanero oOxBawa 90 OpeMeHHH kKeHH, pa3iesieHd B IBe IPYNHU — 55 MalueHTKU
C peeKaMIICUsl U KOHTPOJIHA rpyna OT 35 3/paBH KE€HHU C HOPMAJIHO MPOTHYaHE Ha
OpemeHHOCTTA. AHAJIM3UPANKH NOJYyYEHUTE JIAaHHU IMCEPTAHTBT MPe/CTaBs KOPEKTHO

CBOUTE pE3YJITATH. -

Onpejeneny ca cpesieH MyJIcaTUBEH HHJIEKC Ha YTepUHHA U Ha yMOWIMKalHa apTepus
nocpeactsom Jlomnnep npu mnpeeksaMmncHs M HopMmaiHa OpemeHHocT. CpeHusT
MyJICATUBEH MHJIEKC HA apTepHsl yTEpPHHA U CPEIHUAT MyJCATUBEH UHJIEKC Ha apTepHusl
YMOMJIMKAIUC ca CUTHU(UKAHTHO MO-BUCOKH TIPU MPEEeKIIaMIICHsI CIIPSIMO HOpMaJsiHa
OpemeHHocT. [Ipu panHa npeekﬂéMncnﬂ B 71.43% ot ciydauTe ce OTKpHUBa BHCOK
Cpe/leH MyJicaTUBEH MHJEKC Ha yTepuUHHa aprepus, aAokato 28.57% ca ¢ HopMmaneH
unHjaekc. Tesu pesynratu NOTBbpXAABAT HapylueHaTta TpodobiacTHa HHBa3us B
CMUpaJIHUTE apTepuu NpH paHHa npeeknamncus. [Ipu kbcHa npeexnammcus B 85.37%
OT Clly4auTe Ce OTKPHMBA BUCOK CPEJIEH ITyJICaTUBEH MHJEeKC Ha yMOUIMKaHa apTepus,
nokato 14.63% ca ¢ HopMajleH HMHJEKC, MOKa3BalKk¥ 3HAYMMO HapylleHHWEe Ha
GerorulaneHTapHaTa LMpKyJalMs [pd  KbcHa npeekiamrcus. [lpu  Texka
npeekaamncusi B 84.62% ot ciiydyaute ce OTKpUBA BUCOK CPEJIEH IMyJICATHBEH UHIIEKC
Ha yTepuHHa apTepus, nokato 15.38% ca ¢ HopmaneH unjekc. Te3u pesyararw
rnpejanoJjarar, ye ¢ yBejryaBaHe Ha Texectra Ha [IE ce nabmronaBa HapyiuaBaHe Ha
yTepoIrialeHTapHara LHMpKyJalus BoJella N0 IUlaleHTapHa HCXEMMs, HaMalleHO

MaTo4YHO nepdy3uOHHO HalsraHe, abHOPMaIHO CBJIOBO ¥ MATOYHO PEMOJIEIHPAHE.

[locpencTBOM TpaHcTOpakanHa exokapauorpadus ca OLUEHEeHH XeMOJUHAMUYHHTE
MPOMEHH MpH MpeeksaMIicus. Busyanusupar ce ciieIHUTE NaTOJOTHYHH HAXOJIKH,

KaTo JHacTOoJIHa IIHCC}))/HIIHK, MOBHUILEH JICBOKAMEPEH KpaCH NUAaCTOJIMYEH THAMETHD,
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MOBHMILEH JICBOKAMEPEH KpaeH CHCTOJIMYEH AMaMeThp, yBejuuyeHa jedeinuHa Ha
MEKyKaMepHHAT CeNTyM W JieOe/iuHa Ha 3a/lHaTa CTeHa Ha JsiBata kaMmepa. Bonpeku
4e, CTOHHOCTUTE Ha Te3H MapameTpu Nnonaaat B peGepeHTHHUTE rpaHuii1, U36poeHuTe
eXOKapAMOrpa(eKu MnokasaTe/l ca CUrHU(GUKAHTHO MO-BUCOKM TPU NpeeKIaMIICHs,

CIPSIMO XKEHU C HOpMaHa OpeMeHHOCT.

Cepymuute HuBa Ha [loMOKaNMKCHH MpM NalMEHTKH C TpeeKiaMicus ca
CUIHM(MKAHTHO 3aBULUEHU CNIPAMO JKEHHM ¢ HOpMaiHa GpemeHHocT. Jledunupana e
nparoBa CTOMHOCT OT 3ng/ml 3a cepymMeH NOJOKAIMKCHH, KOSTO pa3rpaHH4aBa
Npeekjgamicus  oT  HopManHa OpemeHHocT. KoHCTpyHpaHHST — JIOrHCTHYEH
PErpecHoOHEH MOJeJl MoKasa, 4Ye 3aBULICHHTE CEepYMHH II0OJOKAJUKCMHOBU HHBA
WHIMUMPAT 3 MBTH [0-BUCOKA BEPOSTHOCT 3a Pa3BUTHE HA MPEEKIAMIICHS, CIIPSIMO
31paBu OpemMeHHM >keHH Oe3 noBuIIeHM HUBA. Bpbskute Mmexay Jlomneposure
YATPa3ByKOBH [10Ka3aTe/n- CPe/IeH MyJICaTUBEH MHIEKC Ha YTePUHHA U YMOMIMKAIHA
apTepus U NMOJOKAJIMKCHH Pa3KpUBAT BACKYJIADHU MIPOMEHH CBBP3aHU C NATOJOTHYHO

peMOJIe/TUpaHe Ha Te3H apTepHH IIPH MPeeKIaMIICHs.

Ouenka Ha H3BOAH H PHHOCH

B cBosita paspaborka a-p Ilomoscku, popmymupa 8 ussoma u 10 mpumoca, karto
pasfesisi IPUHOCHTE CH B JIBE KATETOPUH: IPUHOCH C OPUTHHAJICH XapaKTep U NPUHOCH
C NoTBbpAMTENEH XapakTep. OCOOEHO BaXHO € Jia ce aKLUEHTYMpaT NMPUHOCHTE C

OpHUTHHAJICH XapaKTep, a UMEHHO:

l. AHanM3MpaHo € YECTOTHOTO pasnpesieieHHe Ha CPEHHAT MyJICATHBEH WHAEKC Ha
YTepHHHAa W Ha yMOWJIMKallHa apTepus CIOpei BPEMETO Ha MaHMdecTalusTa Ha

[IpECKJIaMIICHATA U CITIOPE]] TEXKEeCTTa .
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2. U3BbplieHo e npoyyBaHe Ha MOJ0KaTUKCHHA MPH MALHUeHTKH C Ipeekiamicus. 3a
MbPBU BT € AePUHUPaHA NparoBa CTOMHOCT OT 3ng/ml 3a cepyMeH MoJOKaIMKCHH,
KOSITO pa3rpaHuyaBa [peeKkjIaMmIicus oT HopMmanHa OpemenHocT. KoHcTpyupaH e
JOTMCTUYEH  PErpecUOHEH  MoJie]l  [0Kas3Balll, Ye 3aBUIUEHUTE CEepyMHH
MOJAOKAJIMKCMHOBU HHUBA MHAMLMPAT 3 II'TH MO-BMCOKA BEPOSITHOCT 3a pa3BUTHE Ha
[peeKIaMIICusl, CIIPSMO 3JipaBu OpeMeHHU keHU Oe3 noBuiueHd HUBa. ba3zupaiiku ce
Ha Te3H pe3yJTaTH, HACTOSALLETO I[POY4YBaHE JaBa OCHOBAaHUS i@ Ce CYMUTa, 4Ye
CepYMHHUAT MOJOKAIUKCHH MOXke J1a ObJe W3MoNBaH KaTo MHAMKATOP 3a JHArHosa u

[MPOrHo3a Ha MpeeKIaMIICHA.

3. 3a BpBM IBT € OTKPUTO, Y€ MPOMEHUTE B MOAOKAIMKCHHOBHUTE HUBA WIpasiT
Orpejie/ieHa poJis B Ipoleca Ha MOBUILIABaHE HA apTEPHAIIHOTO HaJlsiraHe Mo BpeMe Ha
OpeMEeHHOCT, KaTo 110 TO3W HAauYMH Ca CBbpP3aHH C MaTOreHe3aTa Ha MpeeKIaMIICHsITA.
3a TOBa CBMJETE/ICTBA HaMepeHa Kopenalus Ha [1010KalIMKCHH CbC CUCTOJIMYHOTO M

AHACTOJIMYHOTO apTepUallHO HaJIsiraHe.

4. 3a mbpBU BT € MoKa3aHo B3aumoeicTBue Mexay PCX u cnenuduynu cbhpaednu
CTPYKTYPH, OCHOBaBalll0o CE€ Ha OTKpUTAaTa Kopelauus Mexay MaiuuHuTe
exokapauMorpacky napamerpu jaebeivHa Ha MeXIyKaMEepHHUSIT cenTyM M aebesvHa
Ha 3a/{HaTa CTeHa Ha JiABaTa Kamepa U nojokajlukcuH. HamepeHa e U Bpb3ka Mex1y
HomnnepoBuTte ynTpa3ByKOBH [10Ka3aTeNId CPEeH MyJIcaTUBEH MHJIEKC Ha yTePUHHA W
yMOMIMKanHa aprepusi M IOJOKAJMKCHH, KOSTO OTpassiBa CbHIOBH H3MEHEHMs
ACOLIMHUPAHH C Pa3BUTHETO Ha aDHOPMAIHOTO PeMOJENUpaHe Ha Te€3H apTepUH MpH

[IpECKIaMIICHs.

5.3a mbpBHU BT B bbarapus ca onpeesieHy cepyMHUTE HUBA Ha XKeJlaThHazuTe MMP-
2, -9; xonarenasure MMP-8, -13 u TekanHuTe MM uHXHOUTOpH: TIMP-1, -2 npu

[pecKi1aMIICHs.
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6. 3a MbPBH I'BT € YCTAHOBEHA B3aUMOBPB3Ka MEX/1y [IPOMEHHUTE B CEPYMHUTE HUBA
MMP-2 u cpennusT nyicaruBeH MHAEKC Ha aprepusi yrepuHa. Koucratupano e
oTHoweHue Ha MMP-2 kbM naToJIOrMYHO MOBULIEHATA BacKyJlapHa pe3uCTeHTHOCT
MNPy MpeeKIaMIICHsl, CbAOBOTO peMoJiejiMpaHe, pa3BUTHETO W Mporpecusita Ha
MpeeKJaMIICHATa, KaTo rope-clioMeHaTaTa MeTaJloNpOTeHHas3a Urpae BakHa poJis B
MaTOreHEeTUYHHUTE MEXaHU3MHU 3a Pa3sBUTHETO HA TOBA XUIEPTEH3UBHO ChCTOSHHE Ha

OpeMEeHHOCTTA.

7. 3a mepBU 0BT € uscinensana MMP-8 npu npeexinamncus. M3BbpleHUAT aHalIW3
paskpuBa, 4e HHBaTa Ha cepyMHa MMP-8 He mnokas3Bar CTaTUCTHMYECKH 3HA4YMMa
pasjiMKa MpH MpeeKIaMIICus CIIPAMO HOpMajlHa OpeMeHHOCT. Y cTaHOBeHO e, ue MMP-

8 He yyacTBa AMPEKTHO B MaTOreHe3ara Ha MpeeKJIaMICHsaTa.
Kputnunu 06e/1e:KKH H CbBeTH

JI-p TlonoBcku He ce e cbOOpPa3UiI C BCHUKU MPEBAPUTEIHO HAMpPAaBEHH KPUTHYHU
Oenexxu. bubnuorpadekara My crnipaBka € XaoTH4YHA W HE ca KOPEKTHO OTOess3aHH

HSKOM OBJIrapcKu pazpabOTKH U JMCEPTALMOHHH TPY/I0BE B Ta3W HACOKA.
YuebHo-npenoaaBaTe/icKa JAeHHOCT

JI-p Ilonoscku e posien npe3 1988r. B rp. [1nesen. 3aBbpiiBa ,,Meauuuna™ npes 2013r.,
B MenuuuHcku yHuBepcuteT — [lnesen, a npe3 2018r. npuaobusa creuamHocT Mo
,»AKymepcTBo v rurexoorus”. Ot 2014r. Jlo momenTa pabotu nexkap AI' 8 YMBAJI
»A-p T'eopru Crpancku EAJl rp. IlneseH u kato acucrent B Kareapara no
AKy1IepCcTBO ¥ ruHeKosiorus KbM MV —IIneBen. Mima npoBeieHH MHOKECTBO KypCcoBe
B o0yiacTra Ha ImpeHaralHaTa AUArHOCTMKA M EHJOCKOICKATa TMHEKOJOrMyHa

XUpYprusi.
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Jak/oueHue

[IpencraBenusit aucepranuoneH tpyn Ha a-p Ilomoscku ,,JIpomenn B HMBaTa Ha
UUPKYJHpamuTe OHOMapKepH H exorpagcKHM KPUTEPHH NMPH XHUIMEPTEH3HUBHH
CbCTOSIHUS 10 BpeMe Ha OpeMeHHOCT e aKTyaJleH U OTroBapsi Ha OOLIONpPUETHTE
kpurepuu. [lo3BossiBaM cu 1a npenopbyam Ha yBakaeMHUTe 4ieHoBe Ha HaydHoto
’KYPH J1a IjlacyBaT IOJIOXKHUTENIHO 3@ MPUCHXK/IaHe Ha HayyHa U oOpa3oBaresiHa CTeleH
,»JlOKTOp® 10 Hay4yHa CIleLUaTHOCT ,,AKYILIEPCTBO M T'MHeKoJorusa” Ha aA-p Hukona
[TonoBcky, criopen [IpaBuiHuka 3a pa3BUTHE Ha aKaJeMUYHHS ChCTaB B MeIUIIMHCKH

yHuBepcureT — [ neBeH.

Mara: 16.02.2022r. IIpog. n-p E. KgBa



OPINION
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The dissertation presented for defence contains a total of 136 standard pages and
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The bibliographic data contains 334 literature sources, of which 16 in Cyrillic
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SIGNIFICANCE OF THE PROBLEM

In his work, Dr. Popovski addressed a modern problem with high medical and
social importance. The hypertensive disorders of pregnancy (HDP) are the most
common medical complications affecting 5-10% of the pregnancies on global
basis. Their early detection is important for risk clarification and prevention of

further compliance. Preeclampsia is the primary cause of maternal and perinatal



morbidity and mortality and is one of the most common hypertensive pregnar{cy
disorders. Over 2/3 of the pregnancy hypertensive complications are classified
as preeclampsia. Understanding the role of MMPs, TIMPs and podocalyxin and
uterine-placental and vascular remodelling and function of PE can contribute to
the understanding of the pathogenesis of PE. Given the high perinatal and infant
morbidity and mortality and the risks to the foetus and pregnant women, more
detailed studies on these markers are necessary to improve the diagnosis and
prognosis of women at high risk of developing preeclampsia.

The assessment of the literature review clearly shows that the doctoral
candidate has studied in depth a variety of contemporary literature sources. The
review has a good knowledge value.

The subject of the study is to research the role of serum matrix
metalloproteinases, tissue inhibitors of matrix metalloproteinases, podocalyxin
and mother echographic parameters in the pathogenesis of the preeclampsia, as
well as the diagnosis and prognosis of the disease by examining these
indicators.

The tasks of the dissertation are clearly defined and are 8 in total:

1. Determination of the mean pulsatility index of the uterine and

umbilical artery in preeclampsia and in normal pregnancy.

2. Determination of the mean pulsatility index of the uterine and
umbilical artery over the duration of the manifestations of preeclampsia.
3. Determination of the mean pulsatility index of the uterine and
umbilical artery according to the severity of the preeclampsia.

4. Examination of maternal echocardiography parameters in
preeclampsia.

5. Determination of serum levels of collagenase MMP-8, -13 in

preeclampsia.



6. Determination of serum levels of gelatinases MMP-2, -9 “in
preeclampsia.

7. Determination of serum levels of TIMP-1, -2 in preeclampsia.

8. A study on the role of serum podocalyxin in the pathogenesis of
preeclampsia and its ability as a marker of early diagnosis and

prediction of preeclampsia.

MATERIALS AND METHODS

A prospective study of 90 pregnant patients in Dr. Georgi Stranski University
Hospital for Active Treatment-Pleven is conducted from July 2020 to August
2021. Evidences are collected during routine examinations and hospitalized
patients who have provided their informed consent for inclusion in the study.
Each patient has been sampled for serum testing.

To fulfil the tasks assigned, Dr. Popovski used the following methods:

» Clinical method- medical history and physical status;

» 'Documentary and sociological method;

» Laboratory and immunological lab tests;

» Non-invasive methods (Doppler) of examination of the heart, the vascular
system and the pregnancy;

» Various statistical methods have been applied.

OWN RESULTS AND DISCUSSION

The study included 90 pregnant women, divided into two groups, 55 pre-
eclampsia patients and a control group of 35 healthy women with normal
pregnancy. By analysing the data received, the doctoral candidate correctly
presents the results.

Determination of the mean pulsatility index of the uterine and umbilical artery

using Doppler, in preeclampsia and in normal pregnancy. The mean pulsatility



index of uterine artery and the mean pulsatility index of umbilical artery were
significantly higher in preeclampsia versus normal pregnancy. In early
preeclampsia high mean pulsatility index of the uterine artery was detected in
71.43% of cases, while 28.57% hof the cases had a normal index. These results
confirm disrupted trophoblast invasion of spiral arteries in early preeclampsia.
In late preeclampsia a high mean pulsatility index of the umbilical artery was
detected in 85.37% of cases, while 14.63% had a normal index indicating
significant foetus - placental circulation disturbance in late preeclampsia. In
severe preeclampsia high mean pulsatility index of the uterine artery was
detected in 84.62% of cases, while 15.38% of the cases had a normal index.
These results suggest that as the severity of PE increases, disruption of
uteroplacental circulation leading to placental ischemia, decreased uterine
perfusion pressure abnormal EMC vascular and uterine remodelling were
observed.

Hemodynamic changes in preeclampsia have been assessed by transthoracic
echocardiography. The following pathological findings are visualized, such as
diastolic dysfunction, left ventricular end-diameter increased, increased left
ventricular end diastolic diameter, increased ventricular septum thickness and
left ventricular rear wall thickness. Although these parameters fall within the
reference limits, the examined echocardiographic parameters are significantly
higher in preeclampsia cases compared to these in women with normal
pregnancy.

Conducted studies have shown that serum levels of podoca‘lyxin in patients
with preeclampsia were statistically significantly higher compared to the levels
in women with normal pregnancies. A threshold value of 3ng/ml for serum
podocalyxin was defined, which distinguishes preeclampsia from normal
pregnancy. The developed logistic regression model showed that elevated

serum podocalyxin levels indicate a 3-fold higher likelihood of preeclampsia



compared to healthy pregnant women without elevated levels. The
relationships between Doppler ultrasound indicators- mean pulsatility index of
the uterine and umbilical artery and podocalyxin revealed vascular changes

associated with pathological remodelling of these arteries in preeclampsia.

ASSESSMENT OF LESSONS AND CONTRIBUTIONS

In his dissertation Dr. Popovski formulated 8 conclusions and 10 contributions,
dividing his contributions into two categories: Contributions of an original
nature and verifiable contributions. It is particularly important to emphasize the
original contributions, namely:

1. The frequency distribution of the mean pulsatility index of the uterine and
umbilical artery over the duration of the manifestations of preeclampsia and

according to its severity has been analysed.

2. A study of the podocalyxin in patients with preeclampsia has been
conducted. For a first time a threshold value of 3ng/ml for serum podocalyxin
was defined, which distinguishes preeclampsia from normal pregnancy. The
developed logistic regression model showed that elevated serum podocalyxin
levels indicate a 3-fold higher likelihood of preeclampsia compared to healthy
pregnant women without elevated levels. Based on these results, this study
provides grounds for considering that serum podocalyxin may be used as an
indication of diagnosis and prediction of preeclampsia.

3. For the first time, changes in podocalyxin levels have been found to play a
role in the blood pressure increase during pregnancy, thus related to the
pathogenesis of preeclampsia. The correlation between podocalyxin and the
systolic and diastolic blood pressure is the evidence for that.

4. For the first time, an interaction between PCX and specific cardiac structures
is indicated, based on the discovered correlation between maternal

echocardiographic parameters, the intraventricular septum thickness and the



posterior wall thickness of the left ventricle and the podocalyxin. The relation
between Doppler ultrasound indicators mean pulsatility index of the uterine
and umbilical artery and podocalyxin revealed vascular changes associated
with pathological remodelling of these arteries in preeclampsia.
5. For the first time in Bulgaria, serum levels of gelatinases MMP-2, -9,
collagenases MMP-8, -13 and tissue inhibitors are determined: TIMP-1, -2 in
preeclampsia.
6. A correlation between changes in serum levels MMP-2 and mean pulsatility
index of the uterine artery was found for a first time. It has been established that
MMP-2 is related to pathologically elevated vascular resistance in
preeclampsia, vascular remodelling, development and progression of
preeclampsia, with the above mentioned metalloproteinases playing an
important role in the pathogenetic mechanisms for the development of this

hypertensive state of pregnancy.

7. MMP-8 in preeclampsia was examined for a first time . The analysis
performed have shown that serum levels of MMP-8 do not show a statistically
significant difference in preeclampsia compared to normal pregnancy. MMP-8

has been found not to be directly involved in the pathogenesis of preeclampsia.

CRITICAL COMMENTS AND RECOMMENDATIONS:
Dr. Popovski has not taken into account all the critical comments made in
advance. His bibliographic references are chaotic and some Bulgarian works and

dissertations are not correctly recorded in this regard.

EDUCATION AND LECTURE ACTIVITIES
Dr. Popovski was born in 1988 in Pleven. He completed his degree in Medicine

in 2013 at the Medical University of Pleven and in 2018 he acquired specialty in



Obstetrics and Gynecology. Since 2014 until now he is working as a physician
at the Dr. Georgi Stranski University Hospital for Active Treatment EAD in
Pleven and as an assistant professor at the Obstetrics and Gynecology
Department of the Medical University in Pleven. He has attended a number of
training courses in the field of prenatal diagnosis and endoscopic gynaecological

surgery.

CONCLUSION

The presented dissertation "Changes in levels of circulating biomarkers and
echographic criteria in hypertensive conditions during pregnancy" by Dr.
Popovski is of immediate and topical character and complies with the general
criteria. I would like to recommend to the honourable members of the Scientific
Board to vote positively and in favour for the award of educational and scientific
degree -DOCTORAL DEGREE - to Dr. Nikola Popovski, scientific specialty
Obstetrics and Gynecology, in accordance with the Rules of the academic staff

development at Medical University of Pleven.

Date: 16.02.2022 Prof. PhD E. Kovachev/MD/signature



