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Jucepraumonnusar tpyn Ha [[-p Huxona KamunoB IlomoBcku oOxBama akTyajleH H

COIMATHO-3HAYUM 3/IpaBOCIIOBECH HpO6J’IeM, KO€TO C€ MOJAKPEIA OT CIICAHUTE OCHOBAHHUS:

1. XuneprensuBHutTe cbcTosiHUS Ha OpemeHHoctTa (XCbB) ca Haii-uecTo cpeliaHure
MEIMIIMHCKH YCIOXKHEeHHs, 3acsaramu 5-10% ot OpemMeHHOCTUTE B riiobajieH mainad.

ITpeexnamncusta (I1E) ycnoxusBa okoso 2-8% oT OpeMEHHOCTHTE I10 LIETUS CBAT.



2. TIE e ocHOBHa mpuyMHa 3a MallyMHA W TIEpUHATAIHA 3a007€BAEMOCT U CMBPTHOCT.
Hag 2/3 ot xumepTeH3uBHUTE YCIOKHEHUS HAa OPEMEHHOCTTA ce KJIacu(UIUpaT KaTo
I1E.

3. IIE e Haif-yecToTO YyCIOXXKHEHHE Ha OPEMEHHOCTTa U € CpeJl OCHOBHUTE MPUYUHU 3a
MailurHa CMBPTHOCT B bbirapus.

4. Bce moBeue JaHHU ChHIIECTBYBAT 3a Y4acTHETO HAa OMOMapKepuTe OT rpynara Ha
MaTPUKCHUTE METAJIOMPOTCUHA3H M TEXHUTE WHXHOUTOPU B MATO(U3HONOTHITA HA

IIPpCCKIaMIICHUATA.

Ot HampaBeHUs TuTepaTypeH 0030p craBa sicHo, ue /[-p IlomoBcku 3ambibodeHo ce e
3al03HaNl C Hay4HaTa JIMTepaTypa IO TeMara, KaTo B Kpas Ha 0030pa CTHra IO CIIAHUTE

0000111eHNS

1. Beopeku de, mpeekiiaMIiCusiTa € €IHO OT Hal-4ecTO CpEIIaHUTE XUIEPTEH3UBHU
HapylleHUsT Ha OpEeMEHHOCTTa, Ts BCE OIlE€ HE € HambJIHO IpoydyeHa. PaHHOTO i

OTKPHBAHC € KPUTHYHO Ba>XKHO 3a CTpaTI/I(i)I/IKaI_[I/IHTa Ha pUCKa 1 3a IIOBECACHUCTO.

2. EKcTpamenynapHUSIT MaTpUKC WTpae MHOTO BaKHA pOJISi B MATO(PHU3UOJIOTHITa Ha
MIPEEKJIAMIICUATA MOCPEICTBOM MaTpUKCHUTE MeTanonporenHasu (MMPs) u Texnure
ThbKaHHM MHXxHOuTOpH (TIMPs). Bce moBeue nurTepaTypHM JaHHM ca HajMlle OTHOCHO
yuyactuero Ha MMPs u TIMPs B naToreHeTHYHUTE MEXaHU3MU Ha IPEECKIAMIICUATA.
Hanuue e HeoOXoauMOCT OT 3a7bj100ueHO u3cienBane Ha poisita Ha MMPs u TIMPs B
[IaTOreHe3aTa Ha MPECKIaMIICHATa U OLICHKA Ha Bb3MOKHOCTHUTE 3a IMarHo3a v IPOrHo3a
Ha 3a00JIIBaHETO MOCPEICTBOM H3CIIEBAHETO Ha Te3M MHIUKaTopu. Heobxomumu ca u
[10-1€TAWIHU [IPOYYBAHUS BbPXY POJIATA HA CEPYMHUSAT ITOJOKAJIMKCHH B [1aTOr€HE3aTa Ha

IIE.

3. 3a nma ce Hamanar ciydaute ¢ IIE e BaxkHO na O6bAaT MACHTUDHUIMPAHU KEHUTE C
BUCOK pHck. Heobxomumu ca mo-feTailiHu u3cnenBanus Ha Ouomapkepute Ha ELIM u
exorpadckure mokazarenu npu IIE. M3non3BaHeTo Ha MOAXOMAIIM WHAWKATOPU O

03BOJIMIIO paHHO AeTtekTupane Ha [1E u npunarane Ha cBoeBpeMeHHA Teparus.

Te3u uzpogu ApryMaHTHUpaH OCHOBHATA LCJI U 3aJa4YUTC Ha ITPOYYBAHCTO HA A-P ITomoBck



CTpykTypa Ha 1MCePTALMOHHUS TPYA

Hacrosmusat aucepranuone Tpya € B o0em 138 crpaHuiy, pasnpenesieHd KakTo Cle/iBa:
BoBenenue - 2 ctp., O630p — 56 ctp., Llen u 3agauu - 1 cTp., Marepuan u Meroau - 12 ctp.,
CoOctBenu pesynraru - 17 crp., O6ckxnane - 14 crtp., U3Boam - 2 ctp., [Ipunocu - 2 c1p.,
bubnmorpadus - 24 crp. Hayunus tpyn e onarnenex ¢ 9 trabmunu u 23 ¢urypu. M3non3sanu
ca 334 nurepaTypHU HM3TOYHHMKA, OT KOUTO 15 Ha kupwimuna. JlucepTalMOHHUAT TpPyH €
MpaBWIHO CTPYKTypupaH. Llenta u 3agaunte ca sicHo (GopMylHMpaHH, KOETO € MPeArnocTaBKa
3a KauecTBeHa paboTa M MoJiyuaBaHE Ha aJeKBaTHU pe3yJTaTH. 3a U3CIIeJIBAaHE Ha CHPLETO,
ChIIOBETE M OPEMEHHOCTTAa Ca M3MOJ3BAaHH CHBPEMEHHH HEWHBA3WBHU METOIH, C AKIEHT
BBPXY exokapauorpadusara u TpancadboMUHaANIHATa exorpadus 3a onpenensae Ha Jloriepos
PI na ymOunukanHa u yTepuHHa apTepus. AKTyalHU ca JabOpaTOpHUTE U UMYHOJIOTUYHHUTE
METOJIM 32 OLIEHKAa Ha MPOMEHHUTE B cepyMHUTe HMBa Ha MMP-2,-9,-8,-13, TIMP-1, -2 wu
[TonokanuKcuH Ipu MpeeKIaMIICHs.

N3cnenBanu ca 55 manMeHTKU ¢ NpeeKJIaMICUs U KOHTPOJIHA rpyna oT 35 3apaBH KEHU C
HopMaiHa OpemeHHocT oT Kimnuka mo ,,AkymepctBo u ['mrekonorus”, YMBAJL , JI-p
I'.Ctpancku”- [1neBen, Karenpa ,,AkymepcTBo U rHHEKOJIOTUS - MEeIULIMHCKU Y HUBEPCUTET,
[IneBen mpe3 mnepuoga ot FOmm 2020 no Asrycer 2021r. AHanu3upaHu ca CJIEIHUTE
MOKa3aTesu:

1. CpezneH nmyncaTUBEH MHJEKC Ha yTEPUHHA U HA yMOWJIMKAIHA apTepus IpHU MpeeKIaMIIChs
Y HOpMaJHa OpEMEHHOCT

2. CpeneH nylcaTUBEH MHJEKC HAa YTEepUHHA U HAa yMOUJIMKaIHA apTepHsl CIIOpPe BpEMETO Ha
MaHu(ecTalusaTa Ha IPEeKIaMIICUsATa

3. CpenieH myncaTUBEH MHAEKC HA yTepUHHA U Ha yMOWJIMKaJIHA apTepHsl CIIOpe]] TeXecTTa Ha
MpEeEKIaMIICUSTA

4. Maitunau exokapauorpadcku nmapameTpu Ipy MpeeKIaMIIcus

5. CepymHU HHBa Ha KonareHazute MMP-8, -13 npu npeexiammcus

6. CepymHHU HUBA Ha xenatuHazute MMP-2, -9 npu npeeknamricus

7. Cepymuu HuBa Ha TIMP-1, -2 npu npeexiamrcus

8. Pons Ha cepyMHMAT NOJOKAIMCHH B IaTOTE€HE3aTa Ha MPEEKIaMICHATa U ONpPEIEIsHE

BB3MOXHOCTUTE MY KaTO MApKEpP 3a paHHA JUArHo3a 1 nNporao3a Ha MpeCKIaMIICHA



HampaBeHa e chBpeMeHHa cTaTucTUYecKa 00paboTka Ha pe3yaTaTUTe upe3 coPTyepHH

cratuctuuecku maketu STATGRAPHICS u SPSS.
OneHka HA pe3yaTaTUTE U JUCKYCHSATA

1. CpenHUAT MyJICAaTUBEH MHJIEKC HAa apTepHsl yTepUHA U CPEAHMST MYJICATUBEH MHJAEKC Ha
apTepusi yMOWIMKAIUC ca CUTHU(DUKAHTHO MMO-BUCOKH IIPU MPEEKIaMIICHs CIIPSIMO HOpMaliHa

OpeMEeHHOCT.

2. Ilpu panna npeeknamiicus B 71,43% ot ciayuanTe ce OTKpUBA BUCOK CPEJIEH IYJICATUBEH
WHJIEKC Ha yTepuHHaTa aptepus, a B 28,57% - HopManeH uHAeKC. Te3u pesynratu
MOTBBPXKAAaBAT HapylleHata TpodoOiacTHa HWHBa3Us B CIUPAIHUTE apTepud MpU paHHA
npeexnamicus. [lpu kbcHa npeeknammncus B 85,37% ot ciydaute ce OTKpUBA BUCOK CpEEH
MyJICATUBEH WHIEKC Ha yMOwWiIMKamHa aptepus, nokarto 14,63% ca ¢ HopMajeH HWHICKC,
MOKa3BaiKM 3HAYUMO HapylleHue Ha (eTomaleHTapHaTa UUpKYIalus Mpud KbCHA

IPCCKIaMIICHUA.

3. Ilpu texka npeexnamicus B 84,62% oT ciydante ce OTKpHUBa BUCOK CPEICH IyJICATHBEH
MHJIEKC Ha yTepUHHa apTepus, 1okaTo npu 15.38% - unaexcwsT € HopmasneH. Te3u pesynratu
npeanosiarar, 4e ¢ yBeaudaBaHe Ha Texectra Ha IIE ce nabmomaBa HapymiaBaHe Ha
yTepoIulalleHTapHaTa [MUPKYJIalys, BOJeIIa A0 IUIAIleHTapHa UCXEMHs, HaMaJeHO MaTOYHO
nepdy3nonHo Hamsirane, abnopmanuo EIIM cwpaoBo m marouno pemopenupane. [Ipu nexa
npeexnaMiicus B 6,9% OT ciydauTe ce OTKpHMBa BHMCOK CpEIEH IyJCaTUBEH HHAEKC Ha
ymOunukaiHa aprepusi, gokaro 93,1% ca ¢ Hopmanen unaekc. Onpenensineto Ha UmA PI
HamaJsiBa TepuHaTaiHara 3a00JIIBaéMOCT U CMBPTHOCT BbB BHUCOKOPHUCKOBUTE aKyIIEPCKH

CUTYyallH.

4. TlocpeacTBOM TpaHCTOpakajgHa exokapauorpadusi ca OIEHEHH XEeMOIMHAMUYHUTE
MpOMEHU Tpu mpeeknamncus. Hamepenu ca: auactoiaHa JUCHYHIMS, TOBHILECHU
JIEBOKAMEPEH KpaeH AMACTOJIMYEH AUAMEThp, JIEBOKAMEPEH KPAaeH CUCTOJIMYEH JAHAMETHP,
nebenHa Ha MEXIYKaMEpHHUST CENTyM M JeOelMHa Ha 3a/lHaTa CTeHa Ha JisiBaTa Kamepa.
Bompekun ue, croilHOCTMTE Ha Te3W MapaMeTpd Monaaar B pedepeHTHUTE TpaHMIIU,
n30poeHuTe exokapauorpad)CKu TOKa3aTenu ca CUTHU(QUKAHTHO TO-BUCOKH TIpU

MPECKIAMIICUA CIIPAMO KE€HU C HOpMaJIHa 6peMeHHOCT.



5. Cepymaute HuBa Ha MMP-8, -13 He moka3BaT CTaTUCTUYECKHM 3HAYMMa pa3jivKa IpH

MPEEKIIaMIICUs CTIPSIMO HOpMaliHa OPEMEHHOCT.

6. MMP-9 nuBara nmpu *XeHH ¢ HOpMaJIHA OPEMEHHOCT Ca MO-BUCOKH CIIPSAMO TMAIUCHTKH C
MpEeeKIaMIICHsl, KaTo Te3H CTOMHOCTH He ca 3HauyuMu. CepymHute HMBa Ha MMP-2 npu
MAUEHTKN € MPEEKIAMIICUS €4 CTaTUCTUYECKH 3HAYMMO II0-BHCOKHM B CPaBHEHHE C JKEHH C
HopMasiHa OpemenHocT. Hamepena e Bpb3Kka U MEXy IPOMEHHUTE B cepyMHHUTE HUBa MMP-2
U CpPEIHUAT IYJICATUBEH MHJEKC Ha aprepus yrepuHa. MMP-2 uma oTHoleHHE KbM

MAaTOIr€HETUYHUTEC MCXAaHU3MH B PA3BUTHUECTO HaA IMPECKIaMIICHUATA.

7. Cepymuute HuBa Ha TIMP-1, -2 He ce pa3nuyaBaT CUTHHU(PUKAHTHO MPU MPEEKIaAMIICHS

CTIpSIMO HOpMaJTHa OPEMEHHOCT.

8. CepymuuTe HUBa Ha [[0OKaNMKCHH NP MAMEHTKA C MPEEKIAMIICHS Ca CUTHU(PHKAHTHO
3aBULIEHU CIIPSIMO XEHU C HOpMayiHa OpeMmeHHOCT. [lepuHMpaHa € mparoBa CTOMHOCT OT
3ng/ml 3a cepyMeH NOJOKAIUKCUH, KOATO pa3rpaHUyaBa IPEEeKIaMIICHd OT HOpMalHa
OpemeHHocT. KOHCTpyHpaH € JIOTHCTHYEH PEeTrpecHOHEH MOAEN IMOKa3Balll, Y€ 3aBUIICHUTE
CEpYMHH IOI0KAJTMKCUHOBY HUBA MHIUMLUPAT 3 MBTU M10-BUCOKA BEPOSITHOCT 3a Pa3BUTHE HA
IIpeeKaMIICus, CHOpAMO 31paBU OpeMeHHM >keHu Oe3 mnoBumieHu HuBa. PCX ydacTBa B
naTo(u3NOJIOTUATa HAa XWIIEPTOHMATA IO BpeMe Ha OpeMEHHOCTTa U Pa3BUTHUETO Ha
npeeknamicus. Bpb3kure Mexay JlomnepoBure ynaTpa3BYKOBHM II0Ka3aTeld  “‘CpeleH
MyJICATUBEH MHJEKC Ha YTepUHHAa M yMOWIMKaIHA apTepus’ U “TIOJOKAIUKCHUH’ pa3KpuBat
BAaCKYJIapHU IIPOMEHH, CBBP3aHM C NATOJOTMYHO PEMOJEIMPAHE Ha TE3U apTEepUM IpU

MMpECKIIAMIICHA.

I/ISBOI[I/ITG, HarpaBC€HU B Kpasd Ha JUCCPTAOWMOHHUA TPYyHd, CJCABAT JIOTHYCCKU

PE3YITATUTE OT NTOCTABCHUTEC 3aJa4H.

J-p IlonoBcku yuyacTBa B JBa HAyYHU NPOEKTa HAa MEAMIMHCKU YHHUBEPCUTET -
IIneBen. ITo Temara Ha auceprauusta Jl-p IlomoBckum mma 6 HayuyHu nyOnukanuu - 4 B
OBJTapcKy CIUCAHUS, €HA OT KOUTO C UMITAKT PaHT U 2 - B Uy)KJIU CIIUCAHMSI, €lHa OT KOUTO

¢ ummakT ¢axtop. [Tocouenu ca u 4 ygactus B konrpecu (3 B brirapus u 1- B ayxOuHa).
3akiio4yenue:

Komnnexchama ouenka na maxa npeocmaeenus Oucepmayuonern mpyo mu 0aea

ocnosanue oOa npenopvyam na Yeancaemomo Hayunomo JKypu oa npucvou



oopazoeamennama u HayyHa cmeneH ,00Kmop” 6 npoghecuonanno HanpaeieHue

wMeouyuna” no Hayuna cneyuannocm ,Akywiepcmeo u cunekonocusn” na /[-p Hukona

Kanunoe Ilonoecku.

Jlama: 03.02.2022 . HMoonuc: .Lw“)
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The dissertation of Dr. Nikola Kalinov Popovski covers an up-to-date and socio-
significant health problem, which is supported by the following grounds:

1. The hypertensive disorders of pregnancy (HDP) are the most common
medical complications affecting 5-10% of the pregnancies on global
basis. Preeclampsia (PE) complicates around 2-8% of pregnancies around
the world.

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

3. PE is the most common complication of pregnancy and is among the main



causes of maternal mortality in Bulgaria.
4. There are increasing data on the involvement of biomarkers from the
matrix metalloproteinase group and their inhibitors in the

pathophysiology of preeclampsia.

From the literature review, it is clear that Dr. Popovski has been thoroughly

acquainted with the scientific literature on the subject, with the following

summaries at the end of the research work:
1. Although preeclampsia is one of the most common hypertensive
pregnancy disorders, it has not yet been fully studied. Early detection of
preeclampsia is critical for risk stratification and behaviour.
2. The extracellular matrix plays a very important role in the
pathophysiology of preeclampsia by matrix metalloproteinase (MMPs) and
their tissue inhibitors (TIMPs). There is an increasing number of literature
data on the participation of MMPs and TIMPs in the pathogenic mechanisms
of preeclampsia. There is a need for a thorough study of the role of MMPs
and TIMPs in the pathogenesis of preeclampsia and for evaluation of disease
diagnosis and prognosis by examining these indicators. More detailed studies
on the role of serum Podocalyxin in the pathogenesis of PE are also needed.
3. In order to reduce PE cases, it is important to identify high-risk women.
More detailed studies of the ECM biomarkers and the ultrasound indicators
of preeclampsia are required. The use of appropriate indicators would allow

early detection of PE and prompt therapy.

These conclusions provide arguments on the main objective and tasks of the

research of Dr. Popovski.

Structure of the dissertation
The dissertation contains 138 pages, distributed as follows: Introduction - 2
pages, Synopsis - 56 pages, Objective and tasks - 1 pages, Material and methods

- 12 pages, Own results - 17 pages, Discussion - 14 pages, Conclusions - 2



pages, Contributions - 2 pages, Bibliography - 24 pages. The scientific work is
illustrated by 9 tables and 23 figures. 334 literature sources were used, of which
15 in Cyrillic. The dissertation work is well structured. The objective and tasks
are clearly defined, which is a prerequisite for quality work and for adequate
results. Modern non-invasive methods, focusing on echocardiography and
transabdominal ultrasound, have been used to investigate the heart, vascular and
pregnancy to determine the Déppler PI of the umbilical and uterine artery. The
laboratory and immunological methods to evaluate changes in serum levels of

MMP-2,-9,-8.-13, TIMP-1, -2 and Podocalyxin during preeclampsia are relevant.

55 patients with preeclampsia and control group of 35 healthy women with
normal pregnancy from the Clinic of Obstetrics and Gynaecology, Dr.Georgi
Stranski University Hospital in  Pleven, Department of Obstetrics and
Gynaecology, Medical University of Pleven between July 2020 and August
202120 are studied. The following indicators are analysed:

1. Mean pulsatility index of the uterine and umbilical artery in preeclampsia and
in normal pregnancy.

2. Mean pulsatility index of the uterine and umbilical artery over the duration of
the manifestations of preeclampsia.

3. Mean pulsatility index of the uterine and umbilical artery according to the
severity of the preeclampsia.

4. Mother echocardiographic parameters in preeclampsia.

5. Serum levels of collagenase MPM-8, -13 in preeclampsia.

6. Serum levels of gelatinases MPM-2, -9 in preeclampsia.

7. Serum levels of TIMP-1, -2 in preeclampsia.

8. The role of serum Podocalyxin in the pathogenesis of preeclampsia and
determining its ability as a marker for the purposes of early diagnosis and

prediction of preeclampsia.

A modern statistical processing of the results has been performed using the
STATGRAPHICS and SPSS statistical software packages.

Evaluation of results and discussion
1. The mean pulsatility index of uterine artery and the mean pulsatility index of




umbilical artery were significantly higher in preeclampsia versus normal
pregnancy. ‘
2. In early preeclampsia high mean pulsatility index of the uterine artery was
detected in 71.43% of cases, while 28.57% of 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.

3. 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, and abnormal EMC vascular and uterine remodelling are
observed. In mild preeclampsia cases the high mean pulsatility index of the
umbilical artery was detected in 6.9% of cases, while 93.1% normal index. The
determination of UmA PI reduces perinatal morbidity and mortality in high-risk
obstetric situations.

4. Hemodynamic changes in preeclampsia have been assessed by transthoracic
echocardiography. The following are found: diastolic blood dysfunction,
increased left ventricular end diastolic diameter, left ventricular end systolic
diameter, ventricular septum thickness and left ventricular rear wall thickness.
Although these parameters fall within the reference limits, the examined
echocardiographic parameters were 'signiﬁcantly higher in preeclampsia

compared to these in women with normal pregnancy.

5. Serum levels of MPM-8, -13 did not show a statistically significant difference
in preeclampsia over normal pregnancy.

6. MMP-9 levels in women with normal pregnancy were higher than the levels
in patients with preeclampsia, and these values were not significant. Conducted
studies showed that serum levels of MMP-2 in patients with preeclampsia were
statistically significantly higher compared to the levels in women with normal
pregnancy. A correlation between changes in serum levels MMP-2 and mean

pulsatility index of the uterine artery was also found. MMP-2 has a relevance to



pathogenic mechanisms in the development of preeclampsia.

7. Serum levels of MPM-8, -2 did not show a statistically significant difference
in preeclampsia over normal pregnancy.

8. Conducted studies showed that serum levels of Podocalyxin 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. PCX is involved in the
pathophysiology of hypertension during pregnancy and the development of
preeclampsia. 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.

Conclusions drawn at the end of the dissertation follow logically the results of

the tasks assigned.

Dr. Popovski has participated in two scientific projects of Medical University -
Pleven. On the subject of the dissertation, Dr. Popovski has made 6 scientific
publications - 4 in Bulgarian magazines, one of them with an impact rank and 2
in foreign magazines, one of which with an impact factor. He has also

participated in 4 congresses events (3 in Bulgaria and 1- abroad).

Conclusion

The complex evaluation of the dissertation thus presented gives me reason
to recommend to the honourable Scientific Jury to award to Dr. Nikola
Kalinov Popovski DOCTORAL DEGREE as educational and scientific
degree in the field of Medicine, scientific specialty Obstetrics and

Gynecology.

Date: 03.02.2022 Signature: v
Prof. PhD Slavcho



