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LKPATKU BUOTPA®UYHN AAHHU U KAPUEPEH IIPO®UA HA
KAHANAATA

A-p Huxoaa IMorosckn e poaen npe3 1988 r. 3apbpriBa MaTemarnuecka
rmMHasu ,,I'eo Muaes” - I[1aesen npe3 2007 r., a mpe3 2013 r. ce AUIIAOMMPA KaTo
Marucrbp-aexap 8 MY-Ilaesen. 2018 e roaunara, B KOATO IIprAOOMBa CIIEIaAHOCT
»~AKyIIIepCTBO 1 ruHeKoAOTMA” . Caeasa 3-roguen [1ep1o4 Ha 3a40YHA AOKTOPAHTypa
kpM Karegpa mo Akymepcrso n rnHeKoaorus Ha MY- Ilaesen. Or 2021 . e n MarucTbp
o OO1ecTBeHo 34paBe 1 3apaBeH MeHUAKMBHT. Ot 2014 1. 11 KbM HaCTOSIIINMS MOMEHT
pabotu xato opannatop 8 YMBAA »4-p Teopru Crparckn”- [1aesen u KaTo acucTeHT
B Kareapa , Akyrepcrso u rusexoaorms” na MY- ITaeset.

_A-p Ilonoscku YAOCTOBEpABa IIPOBEACHN PeANLA AOITbAHUTEAHN KypCOBe Ha
O6Y‘1€HI/I€ — AMarHoCTUYHA AaIlapOCKOIMs B TMHEKOAOTUATA, AMAaTHOCTIYHA U odpuc-
XMCTE€POCKOIN S, KOAIIOCKOIICKA AMAarHOCTHKA, Aonaeposo uscaeapane B Al, ®etasna
Mopdoaorusi.




Baaaee 406pe anramitcku u Hemcxu esumn. Ipurexapa 406pn KOMIIOTbPHUI
YMEHMI.

Yaenysa B BAC n BAAT.

IL.3BHAYMMOCT HA IIPOBAEMA

ObekT Ha AVICEPTallOHHNS TPyA € M3KAIOUMTEAHO BaKeH 3a KAMHIYHATA
IIPaKTVKA M MHOTO aKTyaldeH Ipobaem. XUIlepTeH3uBHUTE CHCTOSHMS TI0 BpeMme Ha
OpemeHHOCTTa, B 1aCTHOCT-TIpEeKAaMIICUATa, Ca Hali-4eCTOTO YCAOXKHEHIE, 3aCSTaltio
5-10% oOT >keHuTe B CBETOBEH Mamad. B mocaegunure roanun ycuAausTa ca HaCO4eH!U
KbM PaHHO OTKpMBaHe Ha Ta3u aKyIlepCKa IaTOAOTMs I IIpeAOTBpaTsBaHe Ha
€BeHTyaAHUTe HeDAArOIPMSITHU ITOCAEACTBISL. Brripexkn ue e ocHosHa IIpUYMHA 3a
MaluMHa ¥ IIepuHaTaaHa 3a00AeBaeMOCT W CMBPTHOCT, OCTaBa HEHAIThAHO
npoy4ena. Haamnre ca Bce roseue gaunm 3a POAsITa Ha eKCTpalleAyAapHIS MaTPUKC
M yJacTMeTo Ha HJIKOM Ouomapkepu  OT rpyrlata Ha  MaTPUKCHUTE
METaJA0IIpOTeNHA3M M TeXHUTe WMHXMOMTOpM B IIaTOreHe3aTa Ha 0O0AECTTa.
ITocaeaHurte ca OT 3HaueHMe KaKToO IIpY HOpMa4HO IIpOTHYAalllaTa, TaKa M IIPU
IaroaorimyHaTa 6pemennoct. Ilpu mepsara Te OCUrypsBaT perylaumsTa Ha yTepo-
II1aLEHTapHOTO peMOAeAMpaHe, AOKaTO IPU XUIIEPTEH3UBHUTE CHCTOSIHUS Ta3yl
peryaauus ormaga. Bcaeacrsme Ha TOBa ce roJay4yaBa TreHepaamu3yupaHa CbAOBa
yBpeAa M IAaneHTapHa XMUITOIepdysusi, KOSITO € eAUH OT OCHOBHIITE daxTopn 3a
Pa3BUTHETO Ha IIpeeKAaMIICHSI.

B xonTekcra Ha ommcaHuTe IIpOLeC U MyATMOPTaHHOTO 3acAraHe IIPY Ta3u
akymiepcka IaToAOIrMs e KOMeHTHpa ¥ ObOpeYHOTO aHraXkupase. Muauxarop 3a
TaKkoBa MOXe Aa Obae ITog0KaAMKCUHBT. KomenTtnpa ce eBenTyasnara My pOAs1 KaTo
paﬁeH Mapxkep, HO 3aToBa I1le ca HeOOXOAMMM AOITbAHUTEAHN TIPOYYBAHASL.

M3caeaaneto Ha HOBM ITOTEHIIMAAHU Ouomapkepu B KOMOMHANMA C

HEMHBA3VBHY eXOrPadCKit METOAN € eAVH OT HAUMHNUTE 33 CBOEBPEMEHHO OTKPVBaHe



Ha >KeHUTe C BUCOK PUCK OT pa3BuTye Ha Irpeekaamricyst. Topa 61 GaaronpusTcrsaao
AViaTHO3aTa U IIPOrHO3aTa Ha DoaecTTa.

[IpeaBua ropen3a0>KeHOTO onpejeasM u3bpaHaTta Tema KaTO ChbBpeMEHHA U
3HauYMMa.

ITeaTa Ha AMCepPTalMIOHHUS TPy4 € Ja Ce IIpOydu POAsiTa Ha CepyMHHUTE
MaTPMKCHU MeTaAIlpOTeMHa3y, ThKaHHMTe um unxubutopy, IlogoxkaamkcmuHa u
MartguHuTe exorpadCcKy IapaMeTpy B ITaTOreHe3aTa Ha ITPeeKAaMIICUATA, KaKTo 1
Aa ce OLIEHAT BB3MOXKHOCTUTE 3a AMarHo3a M IIPOTHO3a Ha 3a00AsBaHETO 4Ype3

m3caeABaHe Ha Te3U MHAMKATOPU.
3a rocTuraHe Ha 11eATa aBTOPBT CV ITIOCTaBs 8 3agaum:

1. Ja ce onpeaean cpeAHus IyACaTMBEH MHAEKC Ha yTepUHHA U yMOMAMKaAHA

apTepust IIpy IIpeeKAaMIICKsl M HOpMaaHa OpeMeHHOCT.

2. /Jla ce orpeaean cpeaAHMs IyACaTMBEH MHAEKC Ha yTepUHHA U yMOMAMKaaHa

apTepu Criopea BpeMeTO Ha MaHI/I(l)eCTI/IpaHe Ha ITpeeKkJaMIICHsITa.

3 Aa ce orpeaean CpeaHNsI ITyACaTBEH MHAEKC Ha YTepMHHa U YM6I/I/H/IKaAHa

apTepus CIIOpeJ TeXeCTTa Ha IIpeeKAaMIICHATa.

4. Ja ce w3caeABaT MailuMHMTE exoKapauorpadcku IapameTrpu  Ipu

IIpeeKAaMIICIL.
5. Ja ce ompeaeast cepymuuTe Husa Ha MMP-8 11 13 ripum ripeekaamIicus.
6. Aa ce orpeaeast cepymHuTe Husa Ha MMP-2 11 9 ipu peekaamIicus.

7. Ja ce uscaeasar cepymuure Husa Ha TIMP-1 u 2 mpy ITpeeKAaMITCusL.



8. da ce mpoyun poasra Ha cepymHus [10AOKaAMKCMH B IIaTOTeHe3aTa Ha
[IpeeKAAMIICHATA U Ce OTIPeAeAAT Bh3MOKHOCTUTE 3 U3IIOA3BAHETO My KaTO MapKep

3a paHHa AVarHO3a.
HI.CTPYKTYPA HA AVICEPTALITMOHHMWSI TPY A

IlpeacraBenmsr amceprarmonen Tpy4 MMa KaAacMdecka CTPYKTYpa, ChbC
CIIaseHa CTpyKTypa MexAy oTtaeanute yactu. Cpabpka 117 craHAQpTHM CTpaHUIIM
U BKAIOUBA CA€JAHUTE pa3AeAN: BbBeAEHMe, AUTepaTypeH O030p, Liea U 3alaun,
Marepuaa u MeTOAM, pe3yATaTy, O0OChXKAaHe, M3BOAY, MPUHOCH, Oubamorpadums.
BubGanorpadckara cripaska e or 334 anurepaTypHM M3TOYHMKA, KaTo 16 ca Ha
Kupnanna n 318 Ha Aatunuia.

Aucepraumsira e oHaraeaeHa ¢ 9 Tabanuu u 23 Gurypu.

AurepatypHuar 0030p 3aema 54 crpammuu. PasraejaHa e poasra Ha
eKCTpaleAylapHus MaTPUKC B IIaTOTeHe3aTa Ha IIPEeeKAAMIICMITA, [IOCOYEHO e
yJacTHeTO Ha >KeAaTUHA3UTe U KOAareHa3ure, oxapakrepusupaH e [Io40KaAuKCUHBT

Y Ca aHaAM3MpaHU exorpadcKuTe ITIOKa3aTeAn.

MATEPUAAN N METOAMN: sxarouenn ca 80 maijmeHTKy, pasrpeAeaeHu B 2
rpymun- 55 >XeHu € npeekaamrncus u 35 34paBu KOHTPOAM, KaTO ITIOADOPHT e
HarpaseH Ha 6a3aTa Ha JICHO POPMyAMpPaHM BKAIOYBAIIV U M3KAIOUBAILM KPUTEPUAL.
IIpoyusanero obxBama rmepmuoga M. 10an 2020 r. 20 M. asrycr 2021 r. Vi3noassaH e
KauHm4eH Matepuaa ot Kannuka o Akymepcrso u ruHekoaorust Ha YMBAZL
»A-p I.Crpancku”-I1aesen. AucepTaHThT M311043Ba IIMPOKA TaMa METOAM:

KAI/IHM‘IHM,,Z;,OKyMEHTaAHI/I, 2abopaTOpHM, UMYHOAOTMYHY, arlapaTHU 1

cratuctuyecku. ObpaboTkara Ha JaHHUTE e U3BbPIIeHa C IPOTPaMeH I1aKeT

Statgraphics, SPSS, EXCEL for Windows.



3a HMBO Ha 3HAUMMOCT, TIp1 KOETO Ce OTXBhPASI HyAeBaTa XUIIOTe3a , e IpueTQ
p<0.05.
COBCTBEHMU PE3YATATU U OBCBXAAHE: AOKTOPAHTBT ITOCOYBa

pe3yarature Ot BCska 3ajgaya:

~ CPEAHMAT IyACATUBEH MHAEKC HA apTepus yTepuHA U Ha aprepust yMOmuankaauc
Ca CUTHUPUKAHTHO  IIO-BMCOKM IIpM  TIpEeKAaMIICHA  COPsMO  HOpPMaJHaTa
OpemeHHOCT;

- 1IpY patHa 1ipeexaamricyst B 71,43% ot cayvanre ce OTKpmBa BuCOK UtA PI, aokaTo
28,57% ca ¢ HOpMaJeH MHAEKC. ITpu xbeHa mpeekaamrIIcus CrOTBETHO IIPOLIEHTHUTE
ca-43,9% u 56,1%;

- 1IpM A€xa Tipeekaamricns B 20,69% ot cayvante ce otkpusa Bucok UtA PI, z0xkato
79,31% ca c HOpMaaeH MHAEKC. IIpn Texka npeekaamricrs IIPOLIEHTUTE Ca CbOTBETHO
84,62% 1 15,38%;

- VI3CAGABAaHMTE exOKapAMOTrpadcky rapaMeTpy ca CUrHUUKAHTHO TIO-BICOKIA pu
IIPEEKAAMIICIsI B CDaBHEHNE C HOpMaAHaTa GpeMeHHOCT;

- HE Ce yCTaHOBSBAT CTaTMCTMYECKM 3HAYMMM Pa3AMKM B HUBATa Ha KOAAT€HA3VITe
MMP-8 u 13 mpu >xeHuTe € IpeexAaMIICHST 1 Te3u ¢ HOpMa/Ha OpeMeHHOCT;

- CcepymHure HmBa Ha MMP-2 ca cratMcTuyecky 3HAYMMO ITIO-BUCOKY pu
OpemeHHNMTEe C IPeeKAAMIICMS B CpaBHEHNUE C KEHUTEe ¢ HOpPMaZHO IIpOTMYaIla
OpemeHHOCT;

- He Ce AJOKa3Ba CTAaTUCTUYECKM 3HaulMa padamka B HuBaTta Ha TIMP-1 u 2 npu
IIPEEKAAMIICHSI CITPAMO HOpMaAHaTa OpeMeHHOCT;

- cepyMHMTe HMBa Ha IlojoKaamkcuHa ca CUTHM(UKAHTHO IO-BUCOKU IIPU >KeHU ¢
[IpEEKAaMIICHSI B CPAaBHEHMe C Te3U C HOpMaAHa OpPeMeHHOCT.

L}

A-p Ilonoscku popmyanpa 8 u3soaa, KaTo Gux oTamaiaa 4,6 u 8.




IIPMHOCHU HA AMCEPTALIMOHHIST TPY A
Haamnre ca Takusa ¢ opurnaasen u TIOTBbPANUTEAEH XapaKTep:

- . 3a mppBM BT e AeuHMpaHa mparosa CTOMHOCT OT 3 ng/ml 3a cepymen
Ilogoxaanukcus, kosTo pasrpaniaasa [IPEEKAAMIICUS OT HOpMaAHa GPeMeHHOCT;

- 3a mepBM IBT ce KoHCTaTMpa, 4ye IlogoxaamkcuHoBuTe HMBA Ca CBbP3aHM C
TIOBMIIIABAHE HA apTePUAAHOTO HAAsTaHe, @ [0 TO3YM HAYMH — ¥ C I1aToreHe3ara
Ha IIPeeKAaMIICHITa;

- 3a mppBM BT e mOKazaHO B3anMogericteue mexay PCX u cenupuIHn
CPPACIHN  CTPYKTypW, OCHOBABAall0 Ce HAa OTKpMUTaTa KopeJaums:  MexAy
MarrayanTe exoKI - mapamerpu u Tlogokaankcnma;

- 3a mbpBu et B Bbarapus ca uscaessann CEpYMHITE HMBA Ha >KeAaTMHA3UITe

~MMP-2 n 9, xoaarenasure MMP-8 u 13, u TPKaHHUTE MM MHXUOUTOPM IIpu

IIpeexaaMIICus U T.H

IV.3AKAIOYEHUE

AvceprarioHHMAT TPy Ha A-p Tlomosckn ce oramuasa ¢ opurmmaamoct u
3HadmMOCT. OBOraTsBa CBIIECTBYBAINTE MO3HAHMSA I10 TemaTa B Brarapus.
Kauamaarst mpeacrass cripaska 3a gocrarbuen Opoit myGamkarmyu u HaygyHn
TpyAOBe, MMa M y4acTus B HAy4HO-M3CAEAOBATEACKI npoektu. OTtrosapst Ha
msncksanmsata Ha 3PACPB, Ilpasuanmka 3a Herosoro IIpMAaraHe U ChOTBETHIS
ITpaBnanuk Ha MY-Tlaesen .

ITpeasna ropeusaosxxenoro IIOAKpeIlsIM 1 IIperopbhbYBaM’' Ha YJAEHOBETE Ha
rountaeMotTo Hayuno xxypm aa raacysar moaoxmreano 3a npucsxaane Ha OHC

~Z0KT0p” Ha A-p Huxoaa IToroscku .

22.01.2022r. M3rorsua peuenwm‘;\s\

rp. I1aoBaus /TIpod. 4-p Eaena AumMurpakosa, 4.M./ P4



OPINION
by
Prof. Dr. Elena Dimitrova Dimitrakova, MD, PhD
Department of Obstetrics and Gynecology, Medical University of Plovdiv,
Maternity Ward Chief, Clinic of Obstetrics and Gynaecology at
St. Georgi University Hospital for Active Treatment - Plovdiv

RE: Dissertation Work on the Subject "Changes in Levels of Circulating
Biomarkers and Ultrasonographic Criteria in Hypertensive Conditions During
Pregnancy" by Dr. Nikola Kalinov Popovski.

For the Educational and Scientific Degree PhD;Area of Higher Education: 7.
Health and Sport;Professional Division 7.1 Medicine;Scientific Specialty
"Obstetrics and Gynecology™"

L. BRIEF BIOGRAPHICAL DATA AND CAREER PROFILE OF THE
THE CANDIDATE
Dr. Nikola Popovski was born in 1988. He graduated from the Geo Milev
.Secondary School of Mathematics in Pleven in 2007 and in 2013 he received
his medical degree at the Medical University of Pleven. In 2018 he acquired
specialty in Obstetrics and Gynaecology. A 3-year period of doctoral studies at
the Department of Obstetrics and Gynaecology of the Medical University of
Pleven followed. In 2021 he got his master’s degree in public health and
health management. Since 2014, he works as a physician in the Dr. Stranski
University Hospital for Active Treatment, Pleven and as an Assistant Professor
in the Department of Obstetrics and Gynaecology of the Medical University in

Pleven.

Dr. Popovski has attended several additional training courses- diagnostic
laparoscopy in gynaecology, diagnostic and office-hysteroscopy, colposcopy

diagnostics, Doppler survey in O&B, fetal morphology.



‘He is fluent in English and German. He has good computer skills.
He is member of the Bulgarian Medical Association and the Bulgarian

Association of Obstetrics and Gynaecology.

II. SIGNIFICANCE OF THE PROBLEM
The subject of the dissertation is extremely important for the clinical practice
and covers a very topical issue. Hypertensive conditions during pregnancy, in
particular preeclampsia, are the most common complication affecting 5-10% of
women worldwide. In recent years, efforts have been made to detect this
oobstetric pathology early and to prevent possible adverse effects. Although it
éonstitutes the cornerstone of maternal and perinatal morbidity and mortality,
the condition has not been researched in-depth. There are emerging data on the
role of the extracellular matrix and the involvement of certain biomarkers from
the matrix metalloproteinase group and their inhibitors in the pathogenesis of
the disease. These are important in both normal and pathological pregnancy. In
the first case, they ensure the regulation of uteroplacental remodelling while in
hypertensive conditions, this regulation is discarded. Therefore, generalized
vascular damage and placental hypoperfusion are experienced, which is one of

the main factors for the development of preeclampsia.

In the context of the processes described and the multi-organ involvement in
this midwifery pathology, renal involvement is also commented. Such an
indicator may be the Podocalyxin. Its possible role as an early marker is being

discussed, but further studies will be needed to definitively prove the effect.

The research of new potential biomarkers in combination with non-invasive
ultrasound methods is one of the ways to detect early womenat high risk of
developing preeclampsia. This would favour the diagnostic process and

‘prognosis of the disease.



In view of the above, I consider the chosen subject to be modern and

Signiﬁcant.

The objective of the dissertation is to research the role of serum matrix
metalloproteinase, their tissue inhibitors, Podocalyxin and maternal
echographic parameters in the pathogenesis of preeclampsia and to evaluate
disease diagnosis and prognosis by examining these indicators.

To achieve the objective the author has determined 8 tasks:

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
cases.

8. Determination of serum levels of MMP-8 and 13 in preeclampsia.

6 Determination of serum levels of MMP-2 and 9 in preeclampsia.

! Determination of serum levels of TIMP-1 and 2 in preeclampsia.

8 Researching the role of serum Podocalyxin in the pathogenesis of

preeclampsia and determining its use as a marker for early diagnosis.

III. DETAILED STRUCTURE OF THE DISSERTATION
The dissertation work has a traditional structure, with consistent substructures
between the various parts. It contains 117 standard pages and includes the
following sections: introduction, literature review, objective and tasks, material
and methods, results, discussion, conclusions, contributions, bibliography. The
bibliographic data is from 334 literature sources, of which 16 in Cyrillic and
318 in Latin characters.

The dissertation is visualized by 9 tables and 23 figures.



The literature overview takes 54 pages. The role of the extracellular matrix in
the pathogenesis of preeclampsia is considered, the contribution of gelatinases
and collagenases, the Podocalyxin is characterized, and the ultrasound

indicators are analysed.

MATERIALS AND METHODS: 80 patients were enrolled, divided into 2
groups-55 women with preeclampsia and 35 healthy controls; the selection was

based on clearly defined inclusive and exclusive criteria.

The research covers the period from July 2020 to August 2021. Clinical
material from the Clinic of Obstetrics and Gynecology of Dr. Georgi Stranski

‘University Hospital for Active Treatment, town of Pleven, was used.

The doctoral candidate uses a wide range of methods:clinical, documentary,
laboratory, immunological, equipment and statistical. The data processing is
performed with the Statgraphics software package, SPSS, EXCEL for
Windows.

For a level of significance where the null hypothesis is rejected at a p< 0.05.

OWN RESULTS AND DISCUSSION: The doctoral candidate indicated the
-results of each task:

- 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 UtA PI was detected in 71.43% of cases, while
28.57% had a normal index. At late preeclampsia cases, respectively, the
percentage are 43,9% and 56,1%.

- In mild preeclampsia high UtA PI was detected in 20.69% of cases, while
79.31% had a normal index. In severe preeclampsia the percentage is 84,62%

.and 15,38%, respectively.




- The researched echocardiographic parameters were significantly higher in
preeclampsia cases compared to normal pregnancy.

- No statistically significant differences in the levels of MMR-8 and 13
collagenases were observed in preeclampsia and those with normal pregnancy.
- Serum levels of MPM-2 were statistically significantly higher in
pregnant with preeclampsia compared to women with normal pregnancy.

- No statistically significant difference in TIMP-1 and 2 levels during
preeclampsia to normal pregnancy was proven.

- Serum levels of Podocalyxin were significantly higher in women with
preeclampsia compared to those with normal pregnancy.

Dr. Popovski outlined 8 conclusions, and I would award 4,6 and 8.

CONTRIBUTION OF THE DISSERTATION
The following contribution are of genuine and verifiable character:
- For the first time a threshold value of 3 ng/ml for serum Podocalyxin
was defined, which distinguishes preeclampsia from normal pregnancy.
- For the first time it was found that Podocalyxin levels were associated
with increase in blood pressure and thus - with the pathogenesis of
preeclampsia.
- For the first time, an interaction between PCX and specific cardiac
structures was shown, based on an open correlation between maternal
‘echocardiographic parameters and Podocalyxin.
- For the first time in Bulgaria, serum levels of gelatinases MMP-2, 9,
collagenases MMP-8, 13 and tissue inhibitors were determined in preeclampsia

cases etc.

IV.CONCLUSION
The dissertation work of Dr. Popovski is characterized by originality and
significance. It enriches the existing knowledge on the subject in Bulgaria. The

candidate provided a reference to enough publications and scientific works



andparticipated in scientific research projects. It meets the requirements of the
Law on the development of the academic staff, its implementing regulations,

and the corresponding regulations of Medical University of Pleven.

In view of the above, I support and recommend that the members of the
honourable scientific jury vote positively on the award of the educational and

scientific degree PhD Dr. Nikola Popovski .

22.01.2022 Opinionsigned @; B
Plovdiv Prof. Dr. Elena Dimitrakova, MD, PhD




