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OTHoCHO: MHcepTalOHEH TPy 3a IPUCHXK/aHe Ha 06pasoBaTeIHaTa U HAyYHA CTEMeH 'IoKTop'
npodecuonanno HanpasneHue 7.1. Meauuuna, 10KTopeka nporpama ,, Knunuuna nabopamopus
AsTop: JI-p Teonopa Mutkosa Benkopcka

®opma Ha JOKTOpaHTypaTa: pefoBHa hopMa

Karenpa: ,, Kimnnuna mabopatopusi, KIMHHYHA HMYHOJIOTHS U ajieprojorus” , ®akynrer ,,31pas-
HU rpuxu’, MY-IInesen

Tema: ,, Aumuoxcuoanmen cmamyc npu nayuenmu ¢ Xxunepniasus u KapYUHOM HA NPOCMAMHAMA

ocnesa’
Hayuen pwrxoBoauren: [Ipod. 1-p Anenauna Pycesa, 1.M.

Cnc 3anmoBen Ne 1221/30.04.2025 r. na npod. a-p JI. Jumutpos, am, Pektop Ha MY -ITneBen, 65x
YTBBpJICHA 32 BBHINEH WieH Ha HayuHo xypu, Ha KoeTo mbpBo 3aceqanue 0sx onpezesesa aa moj-
TOTBsI PELICH3Hsl Ha TUCEPTAIHOHHHUS TPYI.

1. O6mo npeacTaBsiHe Ha MPOLEYPATA H JOKTOPAHTA

IIpencTaBeHUAT KOMILIEKT MaTepHalIi Ha eJIeKTPOHEH HOCHTEN BKIIOYBA BCHYKH JOKYMEHTH,
HEOOXO/IMMH 110 TPOIEypaTa i € B ChOTBETCTBHE C MAHUMATHY HAIMOHATHH H3HCKBAHHS, OIIpe-
nenenu B 3PACPB u [IP3PACPE u Ha 3agbmkuTennuTe u3ucksanus B MY-IIneBen, oTpaseHu B
[Tpunoxxenne Ne 2 na ITPAC.

H-p Teonopa Benkoscka 3anousa cBosita npodecuonanna kapuepa npes 2016r., Hemocpeact-
BCHO CJI€Jl TUIUIOMHPAaHE B MarucThbpCKa CTENEH 10 MEAUIUMHA, KaTo JieKap-ClelHaIn3anT B Y M-
BAJI,.Cs. Mapuna“-IlneBen. JI-p BenkoBcka uMa mpuao6uTa CieManHOCT 110 KJIHHAYHA J1abopa-
Topust 0T 2022r., a ot 2023r no MomeHTa e ynpasuten Ha MJIJI Bomumen 99 OOJI- kioH [Tneses.

J-p Benkoscka e 3aumcieHa kato JOKTOpaHT B pefioBHa (hopMa Ha 06ydeHHE ChC 3aMOBEN
No2789/12.11.2020r. B Karenpa ,,Kimuanuna naGopatopus, KIMHAYHA HMYHOJIOTHS M aJIeproJIorHs
C TCMa Ha NMCEPTAllMOHHUS TPY[, KOATO € IpoMeHeHa che 3anoBeq Nel346/11.05.2023r. I-p Ben-
KOBCKa € CIla3uyla € BCHYKH CPOKOBE II0 MHIMBHAYATHHUS IUIAH, MOJIOKHIA € BCHYKH H3UCKYEMH
H3IHMTH OT IOArOTOBKAaTa Ha [JOKTOpaHTa M € OTYMCICHa C MMpaBO Ha 3allliTa C 3aloBE]
Ne3250/14.11.2024r.

JlucepTanoOHHuAT TPyl € 0OCHEH, IPUET ¥ HACOYEH 3a 3aIlUTa ¢ MpoTokos Ne5/14.03.2025
r. mpex pasummper Karenpen cbBer npu Kiuanuna naboparopus, KIMHAYHA MMYHOJIOTHS M aJiep-
TOJIOTHSI.

2. AKTYa/IHOCT Ha TEMaTHKaTa

TEMATA Ha mucepTanioOHHHS TPy € CbBPEMEHHA M aKTyalHa He caMo 3a Ghirapckara Me-
AULUHCKA [IPAKTHKA, HO M B CBETOBCH Mamab, Thii kaTo H0OpoKadYecTBEHATa IIPOCTATHA XUIIEPILIa-



3ust (JII1X) u npoctatnusT kapuuHoM (I1K) ca nBe oT Hal-pa3NpOCTpaHEHUTE H COLUATHO3HAYUMHU
[ATOJIOTHYHH CHhCTOSIHUS IIPH MBKETE, OCOOEHO B CTPAHUTE C TEHJCHIIMS KbM yBe/IMYaBaHe Ha 3ac-
TapsABaIloTO HaceneHue. POKyCHT € HACOYEH KbM poiisita Ha okcuaatuBHUs crpec (OC) u aHTHOK-
CHJIaHTHHMS CTAaTyC B Pa3BUTHETO W MPOTpecHsTa Ha Te3u 3abojsBaHus. M3cienBaHEeTO Ha aHTHOK-
cunanTHus cratyc npu nanuenTu ¢ JIIX u [1K e oT chluecTBEHO 3HaYe€HHE 3a Pa30UPAHETO HA I1a-
TO(H3MOIOTHYHATE MEXAHM3MH, KOMTO BIHSST Ha IporpecusTa Ha Tesu 3abonasanus. OC e enna
OT OCHOBHMTE IPHYHHH 32 YBPEXK/JaHEe Ha KICTKUTE U ThKAHMUTE, KATO UIpae BakHa POJIsl B pa3BH-
THUETO Ha BH3MAIUTEIHH IPOLIECH H KaHIIEPOIr€He3a.

3. Ilo3naBaHe Ha mpoOJiema

OT npeacTaBeHHs AMCEPTAIIMOHEH TPy Ce BHXKJA. ye A-p BenkoBcka mos3nasa B qb100YMHA
CBCTOSIHHETO Ha npobiema. Ts npasu moapobGeH HaydeH JUTepaTypeH 0630p, MHOTO J00pe CTpyK-
TYpHpaH W WIIFOCTPUPAH ¢ GUTYpH, B KOHTO OMMCBA IIOCTUIHATHSA HAIIPEABK 0 MOMEHTA U MOCTaBs
BCE Ollle HepelIeH! npobieMu B Ta3zu obnact. Hamyuero ¥ Bb3MOKHOCTHTE 3a U3CJI€/IBAaHE U IIOB-
JIMSBaHE HA OKCHIATUBHHUS CTPEC, MPEACTABISBAT HHTEPEC 3a MHOTO M3ciefoBaTend. Bee ome uma
HSKOM HEpelIeHH MpoOJIeMH MO OTHOLICHHE Ha M3SCHABAHE HA MOHATHETO ,.,TOTAJIHHS aHTHOKCHU-
nanten craryc (TAC)*, MeToauTe 3a HETOBOTO M3MepBaHe, eeKTUTE Ha Pa3IM4HH (PAKTOPH. BKIIL.
CBIIBTCTBAIIH 3a00/IsIBAaHKS, BIMSHUETO HAa BHTPEIIHM aHTHOKCHU/IA3HHU 3AIMTHA CHCTEMH, IBJIT0OC-
pounute npomenu npu nourkeH TAC 1 eeKTUBHOCTTAa HAa aHTHOKCUAaHTHATA Tepanus npH 11X
u [1K. 3aap16049€HO U KPUTHYHO ca pa3riieJaHH IyOIMKyBaHUTE JIMTEPATYPHHU JAaHHM II0 OTHOIIIE-
HHE HA PEaKTHBHHUTE KUCIOPOJHH BHIOBE W TsxHaTa posis B pa3Butuero Ha JIIIX u IIK n nabopa-
TOPHH MOKA3aTeJId 3a OllEHKA Ha aHTHOKCHU/IAHTHUS CTaTyC U Bb3IAJICHHUE [IPH TE€3HU NALlHCHTH.

4. XapakTepHCTHKA U OLEHKA HA THCEPTAIMOHHHUS TPY/A H PHHOCHTE

LlenusaT qucepTallMOHEH TPya MMa MHTEPECEH AM3aiH M IOAXOJ Ha IPEJCTaBsIHE HAa OCHOB-
HHUTE 3ab/DKHTEIHA CTPYKTYPHH KOMITOHEHTH, & MUMEHHO- IIOCTAaBsSIHE Ha OIPEJENICHHU, SCHO (op-
MYJIUpaHH 3a/1a4yd, TIXHOTO MOCJIEAOBATEIHO U3IIbJIIHEHHE U UHTepIpeTanus. ToBa mokassa MHOIO
06po pazbupaHe Ha MOCTaBEHHTE MPOOJIEMH, C MpUJIaraHe Ha LEeJICHACOUYEHH YCHIIMS 3a JOCTUTaHe
JI0 IPABUITHUTE OTTOBOPU M M3BOJIH.

JlicepTallMOHHUAT TPYA Chabpxka 157 cTpaHUIM - U3MIOJI3BAHU CBKpAIlEHUs- 2 CTp., JIMTEpa-
TypeH 0030p— 31 cTp., e ¥ 3a1auu- 1 cTp., MaTepHalld U METOIH - 12 cTp., COOCTBEHHU pe3yITaTh
U oOchxkaaHe— 75 CTp., U3BOAU- 2 CTp., MpHHOCHU- | cTp. u 6ubnuorpadus- 11 crp. Jucepranusra
BKJIFOYBa 64 ¢urypu, 61 tabnuim, | aHKeTeH JUCT (BBIIPOCHUK) 3a KOHTPOJIHA Ipyna H 1- 3a mamu-
entu ¢ JIIIX u I1K.

[IpencraBenuTe pa3pabOTKH, pe3ysiTaTH M HW3BOIU Ca OPUTHHAIHM, TOCTOBEPHM, MH(pOpMa-
THUBHH M [TOKA3BaT CHCTEMEH U 3abJ00YEH ITOXO0/1 Ha IOKTOpaHTa. Y cuiusTa Ha a-p Benkoscka ca
HAaCOYEHH KBbM INPOYyYBAHE W aHAIM3 HAa IPOMEHHUTE B TOTAJIHHUS AHTUOKCHJATHBEH KallallUTET U
BB3naIUTeNHUTE Mapkepu npu nauueHTu ¢ JAIIX u I1K 1 Bp3MOKHOCTUTE 3a IIOBHIIABAHE HA AHTH-
OKCHJIa3HaTa 3allliTa 3a MPeI0TBpaTsIBaHe HA Pa3BUTHUETO U NPOrpecUsiTa Ha Te3U 3a00IsIBaHHUS.

JIMTEPATYPHUSAT OB3OP e obcroen, ¢ mogpobHo mpeacrassHe Ha JIIX u IIK xato
CEpHO3eH COILMalIeH ¥ MEIMIUHCKH MpodJieM Ha MBXKeTe B CBeTOBeH Maiab. ETHonorusra u puc-
KOBHUTE (DAaKTOPH 3a TAXHOTO pa3BUTHE BCE OIIIE HE Ca HAITBJIHO YCTAHOBEHH, a BEPOSTHO JEHCTBAT U
CHHEPIru4HO, KaTo OCBEH aHAPOTeHHHTE e(eKTH, Ce KOMEHTHUpAT U JpYI'H PUCKOBH (HAKTOPH KaTo
BB3pacT, €THHYECKAa IPHHAICKHOCT, TeHeTHYHH (akTopu M (aMuiiHA NPEApa3NoOKEHOCT.
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OO6BpHATO € CHEIMaTHO BHHMaHHe Ha Bpb3karta Ha 1K ¢ TioTioHomymeHeTo, mprueMa Ha ajaKkoXoll,
ChAbpKaHUETO Ha BUTaMHH C M KapOTEHOMH B XpaHATa, peCcBEpPATPOJ M (EHOJIHH KUCEIHHU BbB
BUHOTO. [lomuepTan € JBOWCTBEHHs XapakTep (IO OTHOLIEHHWE HAa aHTHOKCHJA3HaTa 3alllMTa) Ha
noJu(EeHOIUTE B XpaHaTa U CeJIeHa.

B nuTeparypHus 0630p ca ONMHUCAaHH MHOIO IIOJPOOHO BB3MOXHOCTUTE 32 CKPHHHHI Ha
IIPOCTATHUSA KApIIUHOM 4pe3 M3CIie/[BaHe Ha IIPOCTATHO crelupuunus antured (PSA), moaxosiiua-
Ta BB3PacT 3a IILPBOHAYAJIHO TECTyBaHe, KOpENaluiTa My ChC CTa/is Ha 3a00/IIBAHETO U HETOBHUTE
orpaHuYeHMs. BbB Bpb3Ka ¢ TUCKyCHUTE OTHOCHO II€JIEBUTE BH3PACTOBH IPYIH 3a MPOBEXKIAHE HA
CKPHHHHI C€ YCTAHOBSBA, Y€ MO-PAHHOTO 3alO4YBaHE He OM Ce€ CBBP3ajO C MO-TOJSIM PUCK OT
CBPBXIMAarHOCTHKA, a HAIPOTHB OH JOBEJO A0 HaMaJliBaHE HA CMBPTHOCTTA MPU TE3H MAI[HEHTH,
KOHMTO Ca II0JUI0KEHH Ha MO-paHeH CKPUHUHT B CPaBHEHHUE C TE3U, KOMTO HE Ca HJIM Ca o HalpaBH-
JIU TIO-KBCHO.

JI-p BenkoBcka noapoOHO NMpeacTaBs HAYMHUTE H OCHOBHUTE YYaCTHHIIM B MOJUIBPHKAHETO
Ha aHTHOKCHIa3HHUs OalaHC B KJIETKUTE U KaK TYMOPHHMTE KJIETKH yCIsABAT Jla Ce aalTHPaT H ,,U3II-
JAB3HAT OT TO3M CTPOro KOHTpoJHpaH mpouec. [IpeacraBenn ca KpUTHYHO BB3MOKHOCTHUTE Ha
KJIMHHYHATA JJabopaToOpus 3a OllEHKA HAa aHTMOKCUIAHTHUS CTaTyC ¥ BBH3NAJICHHE NPU MalUCHTH C
JIIX u IIK. TTogpo6uo € onucano noustuero TAC, mpeauMcTBaTa H HEIOCTATHIUTE HA METOIUTE
3a HErOBOTO OINpeesisiHe, KaKTO U e(eKTUTE Ha HAKOU €HJOT€HHH aHTHOKCHIAHTH KaTo MHKOYHA
KHCeIHHA, OUIMpyOUH U alnOyMuUH.

LIEJITA Ha nuceprallMOHHHS TPYJ € sicHa U f1o6pe popMyiupaHa. 3a U3IIBIHEHHUETO HA Ta-
34 1eJ1 IOKTOPaHTHT cH € moctaBui 8 3AJIAYN, kouto ca nociea0BaTeaIHo U JOTHYHO U3I0KEHH.

MATEPUAJI U METOJIU. B aucepranMoOHHUS TPy ca BKJIIOYEHH JOCTAaTh4YeH OpOH 3a
cTaTHCTHYecKa 00paboTKa MAMeHTH ChC ChOTBETHATA IpocTaTHA narojorus (90 mauueHTH) . Kak-
TO U 45 KJIMHUYHO 3/IpaBd MBXE B CBIIUS Bb3pacToB 1uana3oH. Kpurepuurte 3a BKIIOYBAHE U M3K-
JIoYBaHe ca A00pe neHHMPAHH U YCIENIHO pa3rpaHHyYaBaT MHAMBUIUTE B ABeTe rpynu. Haydno-
TO MpoyuyBaHe € 0a00peHo or KoMucHsTa mo eTuka Ha HaydHHUTe u3cienBaHus Ha MVY-IlneseH.
MeTOAUYHHMAT MOAXOJ BKIIOYBA INPHJIOKEHHETO HA CTAHJAPTHO WHTEPBIO, KIMHHYEH IIpETJIEN,
XHCTOMATOJIOTHYHO HM3CJIeBaHe U J1ab0paTOPHU MeTO/H 3a onpenensHe Ha TAC, NMKOYHA KHCEH-
Ha, oOur OmupyouH, andoymud, CRP u nbiHa kpbBHaA KapTHHA. M3cnenoBarenckure METOOM ca
OIKUCAaHU MOAPOOHO C JOMBIHUTEIHA HHPOPMAIIMS 32 BUJA HAa KAIUOPATOPUTE, KOHTPOJIHUTE MaTe-
pHATTH M U3IOJI3BAHUTE aHATMTHYHHU TulaThopMu. Beuuku n1abopaTopHy aHalM3H ca U3BLPLIEHH B
Knunnyna nabopatopust na YMBAJI .,.Ceta Mapuna™ I1neBen.

CTaTHCTHYECKHTE METO/IM Ca ChbBPEMEHHH M OTTOBApsAT HA IIOCTAaBEHHUTE 3a1a4H.

[pencraBeHusT au3aiiH Ha MPOYYBAHETO € MPEABAPUTETHO 100pe OOMHCIEH, C SICHO (op-
MYJIUpaHH €Tald, KOETO UMa U3KIIFOYHTETHO 3HAYeHHE 3a U3IIBIHEHUETO Ha ITOCTABEHUTE 3aJa4H,
KaTo B CHIIOTO BpPEME MMOKa3Ba CIIOCOOHOCT 3a Hay4eH MOJIXO U JINYHA OpraHU3alus.

PE3VJITATUTE ca nobpe onucanu u oHarjenenu ¢ 64 ¢urypu u 61 tabmuu. M3noxenu-
€TO ChOTBETCTBA Ha MOCIIE0BATETHOCTTAa HAa GOPMYJIMPAHUTE 3a/Ja4 33 H3I'bIIHEHHE.

OBCBXJIAHETO e HanpaBeHO MHOTO MOJIPOOHO, KaTo MOJTy4YeHUTE COOCTBEHHU pe3yITaTh
ca TUCKYTHPaHH [0 OTHOIICHUE HA TAXHATA KIMHUYHA 3HAYUMOCT U B CPAaBHEHHUE C ITyOJIMKYyBaHUTE
MeXIyHapoaHH 6a3za maHHu. OOChxKAaHETO HE € (OPMYITUPAHO OTAEIHO, a € BKIKOYEHO ClIE]] ChOT-
BETHUTE PE3yJITaTH, KOETO HE C€ OTYMUTA KAaTO HEJOCTAThK, HAIIPOTHB- JaBa Bb3MOXKHOCT 3a Obp3a
OpPHMEHTAllUsl M IO-JECHO Bh3IpPHEMaHe Ha CTaTHCTHYECKUTE 3aBUCHMMOCTH. MHOro noapobHo e
IPEJICTaBeH CTATHCTUYECKHsSI aHAIM3, ¢ OOSICHEHHUS! Ha 3aBUCUMOCTHTE U JUAarHOCTHYHATA CTOMHOCT
Ha IIOJIyYEHHUTE pe3yJITaTH.



[Tonyuenute pesynratd noTBbpikaasar, 4e npu nanuentute ¢ JAIIX u IIK, TAC e 3nauu-
TEJIHO T10-HUCHK CPaBHEHHE C KOHTPOJIHATA IPyNla U HaMaJlsiBa C HAallpe/IBaHE Ha CTaMs Ha 3a00Jis-
BaHETO. Bce ollle ¥Ma MHOTO JHUCKYCHH M IPOTUBOPEYMs 10 Ta3H T€Ma, KaTO BHCOKHTE HMBA Ha
OKHMCIIMTEIHU paJMKald MOTaT Jia ¢a MMO-BepOSTHO Pe3ysTaT OT HEOIIaCTUYHA TpaHchopMmalus, a
HE HelHa NPUYKHA 3a I0sIBaTa, a BACOKUTE HUBA HAa CBOOOIHH paJMKallH, KAKTO € U3BECTHO, BOASAT
no yeemmyen OC u orram 1o HamaneH TAC.

3a /1a ce OLEHAT Bb3MOKHOCTUTE 3a MOBHINABaHe HA aHTHOKCcHIa3HaTa 3amuTa, TAC e u3c-
JIe/IBAH M aHAJIM3UPAH M CJie]l XUPYypPruYHa HHTEPBEHIHUS, KaTo € KOMEHTHPaH e(eKTa Ha pas3iiiyHHu-
Te BUJ0BE onepaTtuBHM noaxoau. [Ipu o61o 1/3 oT marueHTHTE C JBETE 3a00/sBaHUS HE CE yCTa-
HoBsiBa fuHamuka B TAC, B okoio 1/3 TAC nopw e mo-HUCHK OT IbPBOHAYAIHO onpezaeneHus. [1o-
sgauuMo yBeauuyenue Ha TAC ce mamepeno npu IIK B cpaBnenune ¢ JIIIX. HO nuHammKara Kato
1suto € Masika. Karo 110 OTCTpaHsBaHETO HAa TYMOPHOTO oOpa3yBaHHE € CIIOCOOCTBAIIO 3a MMOBH-
maBaHe Ha HUBOTO Ha TAC M mpu JBeTe IpyIH MAlMeHTH, KOETO IToA4epTaBa poJisiTa Ha qucOasaH-
ca B aHTHOKCHJIATHBHATa 3alllUTa KaTO Bb3MOJKEH MATOI€HETHYEH MEXAaHHU3bM 3a Pa3BHTHETO Ha
npocTarHa narojorusi. OCBEH TOBa, IPH MALHEHTUTE, KOUTO ca OMIIH JIEKYBaHH C T10- MAJIKO HHBA-
3uBHaTa TexHuka, TAC e o — BUCOK, CpaBHEHHUE C Apyrara rpymna, KbJIe€To TpaBMara OT Omepalus-
Ta € I0- roJisiMa. YCTaHOBEHA € 3HauuMa Kopenaius cien onepauus Mexay TAC u Tpute uscnen-
BaHH I10KA3aTe)Id C aHTHOKCUIAHTHA 3HAYUMOCT (MIMKOYHA KUCEIHHA, aI0yMUH U TOTaJleH OMIMpy-
OuH).

KpHuTHYHO ca MOCOYeHH OrpaHUYEHHUSITa Ha IPOYUYBAHETO, EJHO OT KOMTO € MAJIKOTO BpeMe
Ha npocnensBadHe Ha narmentute ¢ JIIX u 11K, mo BpeMe Ha CpaBHHTEIHO KpaTKHs NEPUOJ Ha
GonHuyHUA npecToi. [IpoyuBaHeTo Ha MpHeMa Ha J00aBKH C aHTHOKCHIAHTHA (QYHKIHS CBIIO OH
6110 Mmose3Ho, 3a 1a ce pazdepe AaaM OMXa OKa3aIH MOJOXKUTENIEH ePeKT BbPXy OLIEHKara Ha aH-
THOKCHUJAHTHHS CTaTyC W JIaJIM TAXHATa ynorpeba MoKe J1a MOCIIy KM KaTo IIPEBEHLUs CPELLy pa3-
BUTHETO HAa TE3M JIB€ 3a00JIsIBaHUS IIPU MBIKETE.

JloruyeH 3aBBbpIIEK Ha TEOpETHYHATa W MpaKTHYecKaTa yacT Ha aucepranusara ca M3BO-
JIATE (8 na 6poit). HanpaBeHu ca 3aKkit04eHHUs 10 BCUUKH IIOCTABEHH 33J1a4M, KOETO I0Ka3Ba I10C-
JIEIOBATETHOCT B M3ITBJIHEHUETO UM U KPUTHUYEH MIOJIX0J KbM HHTEPIPETALMATa Ha pe3yJITaTHTE.

OT chllecTBEHa 3HAYHUMOCT 3a CTOMHOCTTa Ha aucepranuonHus Tpyn ca [IPUHOCHUTE,
KOHMTO ca MPEJCTABeHH B JIBE HAINPABJICHHUS: C OPUTHHAJIEH XapaKTep U Hay4YHO-IIPUIIOKHH M IOT-
BbpauTenHH. [IpaBu Bredarienue, ye 4 oT IPUHOCH Ca HHOBAaTHBHU U C€ IbJIKAT HA IPOYYBAHETO.,
KOETO ce IpaBH 3a NpbB IbT B beirapus. [Ipunoxkenu ca cbBpeMEHHH CTaTUCTHUYECKH METOIH 3a
KOMIUIEKCEH aHaJIu3 U MOJIeJIMpaHe Ha BPB3KH Ha OUOMapKepHTe.

BUBJIMOI'PA®USITA e akryanHa, cBbp3aHa C TeMaTa Ha JUCEPTAllMOHHUS TpyH, Iobpe
NOJIpe/ieHa, ¢ Bb3MOXKHOCT 3a npocieassane. [lutupanu ca 183 nuteparypHu U3TOUYHULIM, KaTo 139
(76%) ca OT moCJIeTHUTE 5 TOAWHH.

. IIpenenka Ha My IMKAaIMATE H JIMYHHUS NPHHOC HA JOKTOPAHTA

B®B BpB3Ka ¢ AMCepTAIMOHHUS TPYJ ca MpPEACTaBEeHH 3 MyOJIUKaIlH, IBE OT TAX B pedepH-
paHu MEPUOAMYHH U3JAHUS, KOUTO OTpa3siBaT U IOIYJISIPU3UPAT PE3yJITAaTUTE OT IPOYYBAHHITA.
BbB Bcuukute mybnukanuu A-p BenkoBcka e mbpBu aBTOp. IlyGnukanuoHHara akTUBHOCT U3ITBJI-
HsiBa u3uckBanusTa Ha 3PAC u nmpaBuiHuKa 3a npuiiaraiero My Ha MY-Ilnesen.

J1-p BenkoBcka e yyactBana B 3 HayyHu ¢opymu- Harponannara KoHGEpeHIus 10 KIMHUY-
Ha naboparopus 2022r., HanroHaneH CUMIIO3UYM 110 YPOJIOTUSI U €HI0YPOJIOTHSI ¢ MEXKIYHAPOIHO
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yudactue npe3 2024r. u JIuu Ha Haykata [Tnoaus 2024, kbeTO € mpeJcTaBHIa Ha Hay4HaTa 001I-
HOCT IIOJTy4EHHUTE pe3yJITaTH OT MPOYyYBAHETO MO popMara Ha MOCTEPH.

IIpencraBen € 1 BTPEITHOYHUBEPCHTETCKH MPOEKT C YYaCTHETO HA JOKTOPAHTA, IO KOMTO
ca IMPOBEJIEHM YacT OT M3CJIEIBAHUATA 110 JUCEPTALIMOHHHS TPYI.

JlucepTanMOHHUAT TPy, IPEICTaBeH OT I-p BenkoBcka, € CTPYKTYPHO MOAPENEH, ChC 3aIbII-
Oo4eH nHTEpaTypeH 0030p, 100pe OMHMCAHM METOIHM, M3JI0KEHH PE3YJITaTH CIOPE] MOCTABEHUTE
3ana4u. [IpaBu BreuyatT/ieHHe ¢ OTJIMYHATA OpraHHW3allksl HA HAYYHHTE M3CIIEIBaHHA, YMEIO 0hop-
MsIHE Ha IPYIHTE NAIMEHTH, 0COOEHO IO ce Kacae 0 BHJa Ha ONEPAaTHBHUTE TEXHHKH W TAXHOTO
3HaYEHHE 3a IOBUIIIABaHE HA aHTHOKCHIAHTHATA 3allMTa.

6. ABTOpedepar

AtopedeparsT (70 cTp.) OTpassiBa BAPHO M B PE3OME JUCEPTAMOHHHS TPy . IIpencTaBeH e
Ha JIBa e3UKa- ObJIrapCKu M aHTJIHHCKH.

3AKJIIOYEHUE

ITpennoxenusaT qucepTallioHeH TPy OT A-p BelkoBcka oTpassiBa HEWHOTO JIMYHO yYACTHE M
QHTOWKUPAHOCT B IIPOBEJICHUTE H3CIECABAHMS, KOHTO ca J00pe OOOCHOBAaHH TEOPETHYHO H
MetoauyHo. JI-p BenkoBcka IoOka3Ba II€JIEHACOYEHOCT B IOCTHraHE Ha LIEIUTE CH, JIOTHYHO
MHCJICHE H CIIOCOOHOCT 3a HHTEpIpeTaIHs ¥ 0000IIEHHE, KOMTO Ca M3KIIOYMTETHH NTOKa3aTeIHH 3a
OIICHKAa Ha JINYHUTE ¥ MPOPECHOHATHHTE M Ka4eCTBA U YMEHHUS 38 CAMOCTOSTENIHO IIPOBEKIAHE HA
HAy4YHO U3CIIe[IBaHE.

JlicepTalMoOHHUAT TPYA ChABPXKA OPHUIHHAIHH, HAy4YHO-TIPUIIOKHE M IIPUIOKHH pe3yJITaTH,
KOHMTO Npe/ICTaBIsIBaT HHOBALIMOHEH IIPUHOC B HAayKaTa ¥ OTrOBapsAT Ha M3MCKBAHMATA Ha 3aKoHa 3a
Pa3BUTHE Ha aKaJeMU4HHUs CbCTaB B PenyOimka bearapust (3PACPB), [IpaBuinuka 3a nmpuiarane
Ha 3PACPB u IlpaBunnuka Ha MY - Ilnesen. [lpencraBeHuTe MaTepuMantd M JUCEPTALHOHHH
pe3yiTaTd HambJIHO CBHOTBETCTBAT Ha CHENMPUYHUTE H3UCKBAaHHS, INPHETH BBHB BpPB3Ka C
IlpaBunnuka Ha MY — [1nesen 3a npusoxenue na 3PACPB.

Bcuuko ToBa MM 1aBa OCHOBaHHe [a MpeNI0Xka HA BHCOKO yBaxkaBaHoto HAYYHO
KYPU na mpuceam OBPA3OBATEJIHA U HAYYHA CTEIEH ,,JOKTOP” Ha a-p
Teonopa MutkoBa BenkoBcka B fokTOpcka nporpama no Kaunnuna ga6opaTopus.

09.05.2025 Wsroteui peniensusita: Ha ocHosanue un. 59 or 33n4
(mpod. n-p Munena Bermugaposa, 1m)




REVIEW

By prof. Milena Georgieva Velizarova, MD, PhD
Head of the Department of Clinical laboratory, Faculty of Medicine,
Medical University of Sofia

Subject: PhD thesis presented for obtaining a PhD degree in MEDICINE in a field of higher
education 7. Health and Sport, Professional field 7.1 Medicine, Doctoral program "Clinical Labora-
tory"

Author: Dr. Teodora Mitkova Velkovska

Form of the study: PhD student on a full-time basis

Department: “Clinical Laboratory, Clinical Immunology and Allergology”, Faculty of Health
Care, Medical University — Pleven.

Topic of the doctoral thesis: ANTIOXIDANT STATUS IN PATIENTS WITH HYPERPLASIA
AND CARCINOMA OF THE PROSTATE GLAND.

Scientific supervisor: Prof. Adelaida Ruseva, MD, PhD

On the basis of order No. 1221/30.04.2025 of the Rector of Medical University of Pleven prof. D.
Dimitrov and the scientific jury decision, I have been engaged to prepare a review about the
dissertation work.

1. General presentation of the procedure and the PhD student

The submitted set of materials on electronic media includes all documents required by the
procedure and complies with the minimum national requirements as set out in the Act on the De-
velopment of Academic Staff in the Republic of Bulgaria (ZRASRB) and its Implementing Regula-
tions (PRZRASRB), as well as the mandatory requirements of the Medical University — Pleven,
specified in Appendix No. 2 of the University’s Regulations for the Development of Academic
Staff.

Dr. Teodora Velkovska began her professional career in 2016, immediately after obtaining
her Master’s degree in Medicine, as a resident physician at the University Multiprofile Hospital for
Active Treatment "St. Marina" — Pleven. Dr. Velkovska obtained a medical specialty in Clinical
Laboratory in 2022 and, since 2023, has been the managing director of the Bodimed 99 Ltd. Medi-
cal Diagnostic Laboratory — Pleven branch.

Dr. Velkovska was admitted as a full-time doctoral student by Order No. 2789/12.11.2020 in
the Department of Clinical Laboratory, Clinical Immunology, and Allergology, with a dissertation
topic that was later amended by Order No. 1346/11.05.2023. Dr. Velkovska has adhered to all dead-
lines in her individual study plan, successfully passed all required doctoral exams, and was formally
deregistered with the right to defend her dissertation by Order No. 3250/14.11.2024.

The dissertation was discussed, approved, and forwarded for public defense by Protocol No.
5/14.03.2025 of the extended Departmental Council of Clinical Laboratory, Clinical Immunology.
and Allergology.

2. Relevance of the topic

The topic of the dissertation is both contemporary and globally relevant, as benign prostatic
hyperplasia (BPH) and prostate cancer (PC) are among the most prevalent and socially significant



pathological conditions affecting men, particularly in countries experiencing an aging population.
The dissertation focuses on the role of oxidative stress (OS) and antioxidant status in the
development and progression of these diseases. Investigating the antioxidant status in patients with
BPH and PC is crucial for elucidating the underlying pathophysiological mechanisms that influence
the progression of these conditions. Oxidative stress is a primary factor in cellular and tissue
damage and plays a pivotal role in the onset of inflammatory processes and carcinogenesis.

3. Understanding of the problem

The presented dissertation demonstrates that Dr. Velkovska possesses a profound and
comprehensive understanding of the subject matter. She undertakes an exhaustive and well-
organized literature review. effectively supplemented with illustrative figures, in which she
delineates the current state of research and identifies unresolved issues within the field. The
investigation into oxidative stress and the potential for its modulation continues to garner
considerable interest among researchers. However, several key issues remain to be addressed,
including the precise definition of total antioxidant status (TAS). the methodologies for its
assessment, the influence of various factors such as comorbid conditions, the role of endogenous
antioxidant defense systems, long-term changes associated with reduced TAS, and the effectiveness
of antioxidant therapy in the context of benign prostatic hyperplasia (BPH) and prostate cancer
(PC). The dissertation provides a critical analysis of the existing literature on reactive oxygen
species and their involvement in the pathogenesis of BPH and PC, as well as the laboratory markers
used to evaluate antioxidant status and inflammation in affected patients.

4. Characteristics of the dissertation work and contributions

The entire dissertation is characterized by a well-conceived design and a structured approach
to presenting its essential components. These include clearly defined research objectives, their
systematic examination, and thoughtful interpretation. This reflects a strong understanding of the
identified problems and the application of targeted efforts to archive conclusions and insights.

The dissertation comprises a total of 157 pages, including the following sections: List of
Abbreviations — 2 pages; Literature Review — 31 pages; Aims and Objectives — 1 page: Materials
and Methods — 12 pages; Results and Discussion — 75 pages; Conclusions — 2 pages: Contributions
— 1 page: and References — 11 pages. The work includes 64 figures. 61 tables, and two survey
questionnaires—one for the control group and one for patients with BPH and prostate cancer.

The presented studies. findings, and conclusions are original, credible, and informative,
demonstrating a systematic and in-depth approach by the doctoral candidate. Dr. Velkovska’s
efforts are focused on investigating and analyzing changes in total antioxidant capacity and
inflammatory markers in patients with BPH and prostate cancer, as well as exploring the potential
to enhance antioxidant defense mechanisms to prevent the onset and progression of these conditions

The literature review is comprehensive and provides a detailed overview of benign prostatic
hyperplasia and prostate cancer as significant global medical and social issues affecting men. The
etiology and risk factors for the development of these conditions are not yet fully established and
are likely to act synergistically. In addition to androgenic influences, other risk factors such as age,
ethnicity, genetic predisposition, and family history are also discussed. Particular attention is given
to the relationship between prostate cancer and smoking, alcohol consumption, dietary intake of
vitamin C and carotenoids, as well as resveratrol and phenolic acids found in wine. The dual nature
of dietary polyphenols and selenium in relation to antioxidant defense is also emphasized.



The review offers an in-depth analysis of prostate cancer screening options, particularly
focusing on prostate-specific antigen (PSA) testing. It discusses the appropriate age for initial
screening, the correlation between PSA levels and disease stage, and the limitations of the test. In
relation to the ongoing debate about target age groups for screening, evidence is presented
suggesting that earlier screening is not associated with a higher risk of overdiagnosis. On the
contrary, it may lead to reduced mortality among patients who undergo early screening compared to
those who are screened later or not at all

The literature review provides a detailed examination of the screening options for prostate
cancer, particularly focusing on the use of prostate-specific antigen (PSA) testing. It discusses the
appropriate age for initial screening, the correlation between PSA levels and disease stage, and the
limitations of the method. In the context of ongoing debates regarding the optimal age groups for
screening, it is noted that earlier initiation of screening is not associated with an increased risk of
overdiagnosis. On the contrary, it is linked to a reduction in mortality among patients who undergo
early screening compared to those who are screened later or not at all.

Dr. Velkovska offers an in-depth presentation of the mechanisms and key cellular
components involved in maintaining the antioxidant balance. and how tumor cells are able to adapt
and evade this tightly regulated process. The review critically evaluates the capabilities of clinical
laboratory methods for assessing antioxidant status and inflammation in patients with BPH and
prostate cancer. The concept of Total Antioxidant Status (TAS) is thoroughly discussed, including
the advantages and limitations of various measurement methods, as well as the roles of endogenous
antioxidants such as uric acid, bilirubin, and albumin.

The aim of the dissertation is clearly defined and well formulated. To achieve this aim, the
doctoral candidate has set out eight specific objectives, which are presented in a logical and coher-
ent sequence.

Materials and Methods. The dissertation includes a sufficient number of participants, com-

prising 90 patients with prostate pathology and 45 clinically healthy men within the same age range.
The inclusion and exclusion criteria are clearly defined and effectively distinguish the individuals in
both groups. The study has been approved by the Research Ethics Committee of the Medical Uni-
versity — Pleven. The methodological approach incorporates a standardized interview, clinical ex-
amination, histopathological evaluation, and laboratory testing to assess total antioxidant status
(TAS), uric acid, total bilirubin, albumin, C-reactive protein (CRP), and a complete blood count.
The research methods are described in detail, with additional information provided regarding the
calibrators, control materials, and analytical platforms used. All laboratory analyses were conducted
at the Clinical Laboratory of University Hospital ““St. Marina™ in Pleven.
The statistical methods applied are appropriate for addressing the research objectives. The study
design was carefully considered in advance, with clearly outlined phases, which is of key im-
portance for the successful implementation of the set objectives. Moreover, it reflects the candi-
date’s scientific aptitude and personal organizational skills.

Results. The results are thoroughly presented and illustrated with 64 figures and 61 tables.
The narrative aligns with the sequence of the defined research objectives.

Discussion. The discussion is highly detailed, with the obtained results evaluated in terms of
their clinical significance and compared to data from international studies. Instead of being present-
ed in a separate section, the discussion follows each respective result, which enhances clarity and
facilitates easier interpretation of the statistical correlations. The statistical analysis is extensively
presented, including explanations of the observed relationships and the diagnostic value of the find-
ings.

The results confirm that patients with BPH and PC exhibit significantly lower TAS com-
pared to the control group, with TAS levels decreasing as the disease progresses. The topic remains
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the subject of ongoing debate, with some researchers suggesting that elevated levels of oxidative
radicals may be a consequence of neoplastic transformation rather than a causative factor. It is well
established, however, that high levels of free radicals increase oxidative stress, which in turn reduc-
es TAS.

To evaluate the potential for enhancing antioxidant defense, TAS was also measured and
analyzed post-surgically, with the effects of various surgical approaches discussed. In approximate-
ly one-third of the patients with BPH and PC, no change in TAS was observed postoperatively; in
another third, TAS levels were even lower than initially recorded. A more substantial increase in
TAS was found in PC patients compared to those with BPH, although the overall change was min-
imal. Nonetheless, tumor removal led to an increase in TAS in both groups, highlighting the role of
disrupted antioxidant balance as a potential pathogenic mechanism in prostate disease. Furthermore,
patients who underwent less invasive surgical procedures demonstrated higher TAS levels than
those who experienced more extensive surgical trauma. A significant postoperative correlation was
found between TAS and three antioxidant-related biomarkers: uric acid, albumin, and total biliru-
bin.

The study also critically addresses its limitations, one of which is the short follow-up period
during the patients’ hospitalization. Investigating the impact of antioxidant supplement intake
would also be valuable to determine whether such interventions could positively influence TAS
assessment and serve as a preventive measure against the development of these two diseases in
men.

Conclusions. The dissertation concludes logically. with eight clearly formulated conclusions
corresponding to each of the set objectives. This reflects a consistent and critical approach in inter-
preting the results.

Contributions. The contributions of the dissertation are of significant importance and are
presented in two categories: original contributions and scientifically applied or confirmatory find-
ings. Notably, four of the contributions are innovative and stem from research conducted for the
first time in Bulgaria. The study applies contemporary statistical methods for comprehensive analy-
sis and modeling of biomarker relationships.

References: The references are current, relevant to the subject of the dissertation, well-organized.
and traceable. A total of 183 sources are cited, of which 139 (76%) have been published in the last
five years.

5. Publications and Announcements of the Dissertation Study

In relation to the dissertation, three publications are presented, two of them have pub-
lished in peer-reviewed journals that reflect and promote the results of the research. In all of these
publications, Dr. Velkovska is the first author. The publication activity meets the requirements of
the Law on the Development of the Academic Staff of the Republic of Bulgaria and the Regulations
for its Implementation at MU-Pleven.

Dr. Velkovska has participated in three scientific forums: the National Conference on
Clinical Laboratory in 2022, the National Symposium on Urology and Endourology with
international participation in 2024, and the Science Days in Plovdiv 2024. At these events, she
presented the results of her research to the scientific community in the form of posters.

One internal university project, in which the doctoral candidate participated, is presented,
and part of the research for the dissertation was conducted under this project.



The dissertation presented by Dr. Velkovska is well-structured, with a thorough literature
review, well-described methods, and results that align with the set objectives. It stands out for the
excellent organization of the scientific research, the skillful formation of patient groups, particularly
regarding the types of surgical techniques and their significance in enhancing antioxidant defense.

6. Abstract

The abstract (70 pages) accurately reflects the dissertation in summary form. It is presented in
two languages: Bulgarian and English

CONCLUSION

The dissertation presented by Dr. Velkovska reflects her personal involvement and commit-
ment to the research conducted, which are well-founded both theoretically and methodologically.
Dr. Velkovska demonstrates a clear focus in achieving her objectives, logical thinking, and the abil-
ity to interpret and summarize findings, all of which are exceptional indicators of her personal and
professional qualities and skills for conducting independent scientific research.

The dissertation contains original, scientifically applicable, and practical results, which repre-
sent an innovative contribution to the field and meet the requirements of the Law on the Develop-
ment of Academic Staff in the Republic of Bulgaria (ZRASRB), the Regulations for the Implemen-
tation of ZRASRB, and the Regulations of the Medical University of Pleven. The presented materi-
als and dissertation results fully comply with the specific requirements set forth in connection with
the Regulations of the Medical University of Pleven for the application of ZRASRB.

All of this provides grounds for me to propose to the highly esteemed Scientific Jury to con-
fer the Educational and Scientific Degree of "Doctor' upon Dr. Teodora Mitkova Velkovska in
the doctoral program of Clinical Laboratory. —

09.05.2025 Prepared by: Ha ocHoeaHue un. 59 or 3311
(Prof. Milena Velizarova, MD, PhD)





