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Ho Ilpencenarens Ha Hay4yHoro Kypu-
aou. a-p liseran Jlykanos,

onpeneaeHo cbe 3anosen 1222/30.04.2025 r.
Ha Pextopa Ha MY-1LieBen

IIpo¢. x-p Jodopomup Aumurpos, im

CTAHOBHUIIE

ot nipo(. a-p Mapuana AranacoBa MypkeBa, 1M, M3M
ot Karenpa Mukpoo6uonorust u ImyHnonorust Ha MeauuuHcku Y HuBepeutet — [110BauB,

3a nucepranuoned Tpyn 3a OHC ,,nokrop”

aBTop: 1-p Cserna OrusHoBa bnaxesa

(dopma Ha KoKTOpPaHTYpa: camocTositenna nmoarotoska (2020-2024 r.), B Kareapa “Kinunnuna
naboparopusi, KIMHUYHA UMYHOJIOTHS | ajeprojorus’, MY — IlneBen

AOKTOpcKa nporpama: , MimyHonorus’

npodecuoHaHO HanpaBjenue 7.1. Mequuuna

o0JiacT Ha BUcIIe o0pa3oBaHue 7. 31paBeona3BaHe u CIOPT

HAay4YHM pbKoBoAMTE M. J011. 1-p EMunusna Konosa,nim u gou. n-p ['ang ["anueBa-boiiueBa, 1M
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TeMa: ,,HpquBaHe Ha CHAOMCTPUAIHUSA MUMYHCH HpO(l)I/IJ'I H CHAOMCTpHAJIHATA MI/IKp06I/IOTa IIpu

KEHU C PENIPOLYKTUBHU HEYCIIEXH .
Jleknapupam, ye HsiMaM OOLIH MyOIHUKaluU C TOKTOpaHTKaTa.

OO0 npeacraBsine HA MPoLEAYPaTa H JOKTOPAHTA

J1-p bnaxxeBa e npezacraBuiia B €I€KTPOHEH BUJ KOMIUIEKT OT MaTepUajM 3a U3TOTBSIHE HA
CTaHOBHUIIE, ChIbprKaIll aJMUHUCTPATUBHHU JOKYMEHTH, JHUCEPTALlMOHEH TpYyH, aBTOpedepar u
nyOnukanuu. JIOKkyMeHTHTE ChOTBETCTBAT Ha M3MCKBAHUATA 3a IIpOLeaAypaTa 3a Ipu100MBaHe Ha
OHC nokrop” B 3PAC B Pbwarapus u IlpaBunnuka 3a npuioxenunero my B MY-IlneseH.
Crna3eHO € M M3MCKBAaHETO 3a Ha3HAYaBaHE HA HAYYHOTO XXypH IO 3anoses Ha Pextopa Ha MV-
IInesen.

Kpatku OumorpapuyHu JaHHU HA JOKTOPAHTKATA

H-p Ceetna braxea e poaena npe3 1981 r. B rp. Crapa 3aropa. 3aBbpIiiiBa BUCIIETO CH
oOpazoBanme npe3 2008 r. kato MarucThp no meaunuaa B MY -ITnesen. [1pe3 2016 r. npugobusa
CHELMAIHOCT 10 KJIMHWYHA HMMYHOJIOTHS. 3adMcieHa € B JOKTOPaHTypa Ha CaMOCTOSITENIHA
noaroroBka npe3 2020 r. u e oruucineHa ¢ nmpaBo Ha 3ammTa npe3 2024 r. ITo Bpeme Ha
KapuepHOTO cH pa3BuUTHE J-p bnaxeBa mnpumoOuBa peauna MNPaKTHUYECKH, IUTUTAIHU U
OpPraHU3allMOHHM yMEHHUs B oOjacTTa Ha KIMHUYHATa HMYHOJIOTHS - W3BBpIIBaHE Ha
cniermanm3upann u3cnensanus (FACS, ELISA, 1IFA, CLIA), pabora ¢ JIUC, codryepu 3a
aHaJIM3 Ha JJaHHU, KOOPAUHUPAHE U YIPaBJIEHWE HA KaYeCTBOTO Ha U3CJIEIBAHUSTA, KOHCYITAIIUH
Ha TMAalMEHTH C PENpPOAYKTHUBHU HEYCIEeXH, UMYHHHM JePUIUTH, aBTOMMYHHHM HapyIICHUS,
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OHKOJIOTUYHHM CBHCTOSIHMSI M aJeprud ydacThe B H3CJIENOBATEeNICKM NPOeKTH. Ts mpoBexnaa
MPAKTUYECKH 3aHATUS M JICKIMU 3a CTYISHTH (Ha OBIrapcKu M aHTIUICKKM €3UK) W Ha
JOKTOpPAHTH B 00JacTTa Ha UMyHOJOTHATa. OIEHsIBaM BUCOKO Y4aCcTHETO W B OOYYHTEICH KYypC
Ha tema ,,Human Initiated Therapeutic Vaccine* B Tokwuo, Smonus. Mma ydactre u B JBa
BBTPEYHUBEPCUTETCKHU MTPOEKTA, CBbP3aHU C TEMaTa Ha IUCepTaIusITa.

OcBen karo acucteHT B MY-IlneBeHn, nokrtopaHTkara pabOTH M KaTo JIEKap CbC
CHEIMAHOCT 10 KIMHMYHAa uMyHosioruss B JlaGoparopus mno KnuHuYHa HMMYyHOJOTHS KbM
YMBAJI ,,JI-p I'. Crpaucku EAJl — IlneBen u kato ummynosor B MI[ - KMPM ,Cgera
Enucasera® — IneBeH.

AKTYaJIHOCT HA TeMAaTHKATA

N36panaTa Tema 3a qucepTanus € akTyajdHa Iopaau (akra, ue HeyCIeNIHUTE UMIUTAHTAIN
U PaHHUTE CIIOHTAHHH a0OPTH OCTAaBaT C BUCOKA YECTOTA BHIIPEKH HAINpeIbKa Ha AaCUCTHPAHHUTE
PEIPOIYKTUBHU TEXHOJIOTUU. [lpenm3BHKATeICTBa 3a pelIeHHEe Ha TpoljeMa ca CBBbpP3aHH C
HEOOXOJMMOCTTa OT T0-33AbJI00UEHO TPOYYBAHE HA HMMYHOJIOTMYHHTE W MHUKPOOMOMHHTE
XapPaKTCPUCTHUKKW Ha CHAOMCTpHUYMA, KOWUTO YdYacTBaT B CHAOMCTpHAaJIHaTa PpPCUCITHUBHOCT.
HNmynnata qucyHKIUS MpU TOBTApSALIUTE C€ MMIUIAHTAIIMOHHU HEYCIIEXW U CIIOHTAHHUTE 3aryoun
Ha OPEMEHHOCT C€ OuYepTaBaT KaTo BaKEH (paKkTOp B OMUCAHUTE Mpolecu. MHTepec mpenn3BUKBa
Pa3HOOOPA3HUAT CHCTAaB M OAIAHCHT HA CHAOMETPUATHHS MHKPOOMOM, KOWTO Hajarar aJicKBaTHA
OLICHKA HAa y4aCTHETO MYy B MMIUIaHTanusATa. JIurmcara Ha CUCTEMHU MPOYYBaHUsS B HAllaTa CTpaHa
0 BBIIPOCA BOJIU JI0 3aTPYIHEHHsI B MOJyYaBAHETO HA JOCTATHYHO JIAHHHU 33 MEXaHH3MHTE Ha TE3U
PENPOIYKTUBHU HapylIeHUs. ToBa MOTUBUpPA JIOKTOPAHTKATA U HEWHUTE HAYYHU PHKOBOJIUTEINHN JIa
JOMBIHAT CHIICCTBYBALIUTE IaHHW B Ta3W 0O0JAcT W Ja aHAIU3UPa B3aUMOJICHCTBHETO MEXKIY
CHAOMCTPHUAIIHUA UMYHCH OTIOBOp H MI/IKp06I/IOMa IIpU KCHU C MOBTApsAIN CC MMIINIAHTAlIlMOHHU
HeyCrexH U 3aryoun Ha O6pemeHHOCT. ETO 3ammo cunrtam, ye nu30paHusT 3a pa3paboTBaHe POOIEM €
aKTyaJieH ¥ HaJIO)KUTEJICH.

XapaKkTepuCcTHKA M OLICHKA HA JUCEPTALMOHHHS TPY/

HucepranusaTa cpabpka 183 cTpaHuIM M € CTPYKTypHpaHa B CIEIHUTE pasnenu: BuBenenue,
Jlutrepatypen o030p, Llen, 3amaum, Marepuanu u meronu, Pesynratu, uckycus, O6001meHn
u3Boau, I[lpunocu, Jlureparypa, Ilpunoxenus. Wmoctpupana e ¢ 15 tabmumu u 21 ¢urypn.
bubnuorpadckara cnpaBka BkiIrouBa 336 m3touHuka. ABTopedeparhbT OTroBaps Ha M3MCKBaHMATA
Ha 3PAC B Pbowirapus u IlpaBunnuka 3a npuioxenueto my B MVY-Ilnesen. CtpykTypupan € 1o
CTaHJIaPTHMSI HAYMH U OTpa3sBa Hal-ChILIECTBEHUTE MOMEHTH OT AMCEPTALMOHHUS TPy B 60 cTp.

JlutepaTypHUAT TIperjiel NpeacTaBs JOCTBIIHO OpEMEHHOCTTa KaTo HWMYHEH Hapajokc,
mudepeHuuara Ha TpodobiacTa ¥ MMYHHUTE acHEKTH Ha HMIUIAHTALMATA, KOPEKTHO BBBEXKIA
HeoOXoAuMUTEe JAe(PUHUINM, pa3[iIekaa CbBPEMEHHUTE pa3OupaHus 3a EHAOMETpHATHUS
MHUKPOOHOM, OCOOCHOCTUTE Ha JKEHCKaTa PenpoAyKTHBHA UMYHHa CHCTEMa C KJIEThUHHUS ChCTaB U
HEeroBara JMHaMUKa [0 BpeMe Ha MEHCTpyaJleH IIMKbBI 1 OpeMeHHOCT, BKII. posata Ha NK kietkuTe,
¢domuxynapuure Th (fTh) u npyru umynHu kieTkn. O630pBT 3aBBPIIBA C AHATTUTUYHO 3aKIIIOYEHHE,
00OCHOBABall0  MO-HATATBUIHM  3aJbJIOOYEHH TPOyYBAaHUS 3a UMYHHHUTE (aKTOpU U
eH/JoMeTpUaIHaTa MUKpOOHMOTa MpU KEHH C PENpOAYKTUBHU HEYyCIleXu ¢ pa3paboTBaHE Ha
ChBPEMEHHU JAMATHOCTUYHH U TEPANEBTUYHU CTPATETUH P Ta3u Tpyria NaueHTH.

B Tasu Bpb3ka aBTOpKaTra (opMmynHpa SCHO INOCTaBEHAa LEN - 0a ce Onpeoensim HAKOU Om
Xapaxmepucmuxume Ha eHOOMEMPUATHUS UMYHEH NPOGUIL U eHOOMEMPUATHAMA MUKPOOUOmMAa npu
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JHCeHU ¢ noemapAwa ce uMnianmayuoHHa Heoocmamvunocm (RIF) u nosmapswu ce 3a2you Ha
nnooa (RPL) cneo APT npoyedypu, 3a pellaBaHETO Ha KOSTO CH TIOCTaBs J0Ope IMUIaHUpaHu &
3a/1a4H.

B nonpasznena “Marepuanu u MmeTou” € choOIIeH OposST Ha BKIFOYCHUTE B mTpoyuBanero 107
xeHu ¢ RIF u 93 sxenu ¢ RPL, mocThnuim 3a AMAarHOCTUYHO YTOUYHSIBAaHE HA MHMEPTUIUTET H
nedyenue upe3 APT. Be3pactra Ha manuentkute Bapupa oT 26 1o 41 r. MHOrO 100pOCHBECTHO ca
ONMCaHU KPUTEPHUUTE 32 BKIIOUYBAHE M M3KIIIOUBAHE HA )KEHHUTE, TOYHOTO chOMpaHe u o0padoTka Ha
OMOJOTMYHU MPOOU C BB3MOXKHOCT 32 BB3MPOM3BOAMMOCT, KaKTO U OU3alHBT Ha MPOYYBAHETO,
IpeJicTaBeH B TMperiieqHa ¢urypa — B3eMaHe Ha BarvHajieH W LEPBUKAJIEH CEKpeT 3a
MUKpPOOHMOJIOTHYHO U3CJIEeIBaHE C OIECHKa Ha Jucbuosara, (IOYIUTOMETPHYEH aHadu3 OT
SHJIOMETpHaIHa OMOTICHS M HACOYBAaHE 3a aJleKBaTHA Tepanus. M3moi3BaHu ca pyTHHHU METOMH 32
KyJITUBUpPAaHE U HJICHTHU(UKALUSA HA MHUKPOOPTaHU3MH, a CHIIO U MOJCPHU T'€HETHMYHH TEXHUKH -
mynrumiekcen PCR, 3a KoiuuecTBeHO ompenensHe Ha MHUKPOOPTaHU3MH B EHIOMETPUATHU
ouorncuu. OIOyHUTOMETPUYHHSAT aHAIU3 HA €HJOMETPHAIHA UMYHHH KJIETKU BKIIOYBA HU3CIICBAHE
Ha JIEBKOIUTH, TuMbonuTu, Makpodaru, neyrpoduiu, UNK-knetku, nporenutopau NK-knetku, T-
TUMQOINTH U TIA3MAaTUYHH KJIETKH C MOAXO/A1a KOMOWHAIMS OT MOHOKJIOHAJIHHM aHTUTENa CPEILy
crenu(pUIHUTE KJIEThYHU PEUEHTOPH.

[IpaBu BHewartieHWe W yAayHaTa KOMOMHAIMS OT KJIACHMYECKM U  ChBPEMEHHU
MUKPOOHOJIOTUYHH W HMMYHOJIOTUYHM METOJM, KaKTO M OT WH(POPMATUBHU CTATUCTHYECKH U
rpadMYHN METO/IU 32 aHAIH3 U MIPEICTABSIHE HA MOJyYCHUTE TaHHHU.

Pesynrarure kopecnoHauparT Ha MocTaBeHUTE 3anaud. OlLieHABaM BUCOKO HW3BBPILIECHUTE
u3cieBaHusl BbPXY €HJOMeTpuaiHaTa Mukpobuora. Ha 0Oazara Ha MOJIEKYISIPHO-TEHETUYHOTO
u3cnenBaHe Ha eHaoMerpuanHutTe Ouorcuu ot xeHute ¢ RIF m ¢ RPL aBTopkara kmacuduimpa
IpyNUTE MAlMEHTKH [0 JBa OCHOBHM HauWHa: 1) coopej CTeMeHTa Ha HapylleHHe Ha
eH/JioMeTpUaTHaTa MHKpoOMoTa - B 4 TWOATpYynH, W 2) CHOped BUAA HAa MHUKPOOPTaHU3MUTE
(MuxpoOHus npodun) — B 9 rpynu. [pu xenute ¢ RIF u RPL ce yctaHOBsIBa 3HAYNTETHO HapyIIeHa
mukpobuota ¢ moa 90% Lactobacillus spp. C maii-ronsma gecrora ce nokasBa Candida spp. B
noBedero Owoncuu. OTKpUBaT €€ M HHTEPECHM KOMOMHALUMU OT aepoOHM, aHaepoOHU
mukpoopranuzmu 1 Candida spp. [pencraBenuTe naHHM YOEAMTEITHO BHYIIABAT, Y€ HOpMaliHATa
CHIOMETpHAaJIHa MUKPOOHOTa, XapakTepusupaiia ce ¢ Lactobacillus spp., e Baxna 3a edexruBHaTa
MMIUTaHTAlLMs Ha OJIaCTOLIMCTUTE, a TMcONo03aTa Ha eHA0MEeTpHUaTHaTa MUKPOOHOTa MOXKE JIa € YacT
OT MaTOTeHETUYEH MeXaHu3bM B ocHoBarta Ha RIF u RPL.

JIpyr akIeHT B pe3yNTaTuTe ca HAMEPEHUTE 3HAUMMHU PA3JIUKU B MIPOLIEHTHUTE CTOMHOCTH Ha
mumbonuture, UNK-knerkute u T-kieTkutre OT EHIOMETPUATHUTE HUMYHHU KIETKH MEXKIY
pa3IMYHUTE FPYHH NAMEHTKU. B HacTOAIIOTO MpoyuBaHe ca MOTBbPACHU JAAHHU, Y€ MPH KEHUTE C
RIF Haii-Huckm cpennu ctoHocTH Ha uNK-KIeTKu ca ycTaHoBeHH B Tpera rpyna EM, kpaeTo ca
Ha0Jt0/1aBaHN Hal-BUCOKHU CPE/IHU MPOLIEHTHU CTOMHOCTH Ha IUIa3MaTHMYHUTE KIJIETKH, KaKTO M 4e
IIpU Bh3MaJeHHE Ha €HJOMETpUyMa ce HabJo/laBa yBeIHMueHUEe Ha oOmus Opoil Ha JIEBKOLIUTHUTE.
OxypaxkaBaliy ca JaHHUTE OT KOPEJTAlMOHHUS aHallu3 MEX]y Pa3IMYHUTE TUIIOBE €HAOMETPUATTHU
UMYHHH KJIeTKH T1pH >keHU ¢ RIF, KouTo OTKpuBaT B3aUMOBPB3KU MEXKY T€3U KIETKH, TaKa 4Ye J1a ce
paszbepe mo-100pe TSAXHATA PO B €HIOMETpHAIHATA Cpea.

[TokazaHo e, ye BUCOKMTE HUBA Ha JICBKOIIMTU W JUMQOIMTU B rpynaTa MalHEHTKH B ¢
HUCKa OMOMaca B CpaBHEHHME C Tpynara C yMepeHa aucOuo3a ca WHAMKATOp 3a Bb3MaJeHHE,
noyepTaBaikKi 3HAUEHUETO Ha JIAKTOOALMIINTE 3a YCTAHOBSABAHE HA JIOKAaJHA UMyHHa XOMEOCTa3a.
Jluncara Ha nakTOOAIMIN C€ CBHP3BA C MOBUILIEHO JIOKATHO Bb3MaJleHUE, KaKTO U 10 KOJIMYECTBEHU
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IIPOMEHM B EHIOMETPHAHUTE HMMYHHU KieTkH, BkiItouutenHo uNK-knerku, T-nmumdoruru un
HEYTPOUIH.

HoB MOMEHT B JMicepTallMOHHUS TPYA B CPAaBHEHHE C MPEIUIIHU NMPOYYBaHUS, (HOKYCUPAHU
NPEJMMHO BbPXY YBEIHYEHUETO HA B-nmuMponnTy, € goka3BaHeTo HA MO-UIMPOK MaHed OT UMYHHHU
KJICTKH, Y4aCTBAIllM B IMaTOTEHE3aTa Ha eHJ0MeTpHuTa. Te3u HaOIroAeHUsl B UMYHHUS TPOQUI MOTaT
Jla UIMAaT BaKHU KJIMHUYHY IOCJIEACTBUSA C TIOBJIUAABAHE HA OTTOBOPA HA JICYUEHUETO U IIPOrHO3aTa Ha
3a00JI5IBaHETO.

@JI0yIUTOMETPUYHOTO HM3CJICIBAHE HA CHAOMETPHUAIHUTE MMYHHU KIETKH NPEIU U IOHE
€IMH Mecell cjell MpOoBeAeHAa aHTMOMOTMYHA M NPOOMOTHYHA Tepanus Ha 46 IpPOCIEAEeHU KEHU
[I0OKa3Ba, Y€ MMa CTAaTUCTUYECKH 3HauumMma paziuka B UNK-kieTku npeau U ciep JIEUYEHHUETO.
YbenurenHo e moka3aHo, 4e cpeHusT panr Ha UNK-KJIeTKH ciief| JiedeHue € 0-BUCOK OT CPEeIHUS
paHr mpeau JeueHue, KOeTo MpeArnosara, Y€ Tepanuara € J0BelO 10 3HAUYUTEIHO YBEJIWYEHHE Ha
UNK-k1eTkn mnpu mnanmeHTtute. ABTOpKaTa IOCOYBA, Y€ MPOOHMOTUIIMTE MOTaT Ja MOJYJIHpaT
eHJIOMETpHUaIHaTa MUKPOOMOTa U J1a ObJaT HOBA TepaleBTUYHA cTparerus B JiedueHueto Ha RIF u
RPL.

[lomuepran e edekThT Ha HapylUIeHMATAa Ha EHJOMEeTpUalHaTa MHUKpPOOHOTa BBPXY
PENPOAYKTUBHHUS PE3YJITAT YpE3 MPOCIEIBaHE HA NALMECHTKUTE 10 OTHOUICHHE HA Pa)kIaeMOCTTa
clle/l 3aBbpIIBaHE HAa AaHTHMOMOTHYHATA M NPOOMOTHYHA TEpalus, HACOYEHA KbM JIEYEHHE Ha
eHJIOMeTpHaiHaTa aucOmos3a. JlaHHWTE 3a pakgaemMocTTa Clied MbpBaTa, MO OTHONICHHWE Ha
nposeneHara tepanusi, APT npouenypa (ICSI) ca cpaBHeHM B pa3iauMuHUTE IPYNH HNALUEHTKU
CTope]] HapyIUICHHETO Ha eHIOMETpHUaIHaTa MUKpoOnoTa. JlokazaHo e, 4e KEHUTE C eHIOMEeTpralIHa
ouorcus, moka3sama HopmManHa EM, NeMOHCTpUpAT CTATUCTUYECKH 3HAYMMO MO-BHCOKM HUBa Ha
pak1a€MOCT B CPABHEHHE C OCTAHAIUTE KECHHU.

W3cnensanusta ca no0pa OCHOBAa 3a NpEACTaBIHE HAa AJITOPUTHM 3a JUArHOCTUYHO U
TEpaNneBTUYHO MOBEAeHUE NpH keHH, Iutanupamy APT. Canram ToBa 3a KOHKPETEH NPAKTHUYECKU
IIPUHOC B AMCEPTALMOHHUSA TpyA. ToBa ca NMOHEPCKHU 3a CTPAaHATa HU NMPOYYBaHMUS.

Ha Oazara ©Ha mnomyueHuTe pesyatatu JA-p buiaxeBa mnpeanmara MeToauka  3a
(GIOYLIMTOMETPUYHO ONpEENIsHE Ha E€HJIOMETPUATHM JTUMGOLUTHU MOMyIallMM 4Ype3 aHaju3 Ha
€H/IOMEeTpUaIHU OMOIICHU 110 BpeMe Ha UMIUIAHTAIIMOHHUS MPO30pell B JIyTeaqHaTa (as3a mpu xKeHH
C PEeNPOAYKTHBHO HapyllIeHHEe. 3a MbPBU BT B bbarapus ¢ HelHO Bojemno yuactue: 1) ce mpuiara
KOMIUIEKCEH TOJXOJ] 3a W3CJIeIBAaHE HAa E€HJOMETPUAIHU OHONCHM, KOMOMHMpAI MOJEKYISIpHO-
TeHEeTHYeH M (UIOYLUTOMETPUYEH aHajiu3; 2) € aHAJIW3UPaHO BIMSHUETO Ha EHJOMeTpualHaTa
MHUKpPOOMOTa BBPXY JIOKAIHUS HMMYHEH OTIOBOpP Upe3 pa3jIMKUTE B HMMYHHUTE KIETKH MEXIy
IPYIHTE C pa3liNyueH ChCTaB Ha MHUKpoOuoTara mpu xeHu ¢ RIF u RPL; 3) e usnonssan meron 3a
rpynupaHe Ha eHIOMETPHAIHU OMOTICHH Bh3 OCHOBA Ha ChCTaBa HA MUKPOOMOTaTa; 4) € U3BBPIICHO
MpOyuYBaHe, KOETO OIIeHsBa MAaTOr€HUTE OT TOPHUTE TEHUTAJHM NBTHUINA U TIXHATa poysl 3a
XPOHUYHHUS €HIOMETPUT U eHIoMeTpuaiHara aquconosa npu xeuu ¢ RIF u RPL.

OO6CchxKAaHETO HA MOJIYYEHUTE PE3Yy/ITaTh € HAPaBEHO UHTEIUT€HTHO U 33bJI00YEHO.

W3BoauTe ca TOUHU M CHOTBETCTBAT HA 33J]aUUTE U MOJTYyYEHUTE COOCTBEHU JIaHHU.

JluteparypHata cIpaBKka € CbBPEMEHHA, aJeKBAaTHO LUTHpaHa M TIOKa3Ba jo0pata
OCBEZIOMEHOCT Ha aBTOpkaTra mo mpodnema. Llutupanu ca obmo 336 nuTepaTypHM H3TOYHHKA,
npeoOiasaBailo Ha aHTJIMHCKU U MPEIUMHO OT nocieanute 10 rogunu.

[Tpuemam popmynupanute oT A-p brakeBa opUruHaIHU NPUHOCH HA AUCEPTALMOHHUS TPY,
HO HE CUMTaM, Y€ MOTBBPAUTEIHUTE TaKKBa CJe/Ba Ja ce ChOOIIaBaT C MPUHOCEH XapakTep (HAMa
MOTBBbPAUTENHU MPUHOCH!)



IIpeunenka Ha NyOJIMKAIUUTE 10 TUCEPTAUMOHHUS TPY

CBbp3aHu C IUCEpTALMOHHMS TPY[, aBTOPKaTa € IyOJauKyBaia 4 HayyHHU CTaThUH, OT KOUTO 3
B OBJTapCKu cnucaHus u | B uykaecTpaHHo. B 2 oT TAX TS € BoJeIl aBTOp, KOETO HEIBYCMHCIICHO
Mo{YepTaBa JIMYHATA M POJIS U aHTAKUPAHOCT B MIPOBEACHUTE MpoyuBaHus. bpoar Ha myOiaukanuure
CbOTBETCTBA Ha M3MCKBaHMsATa B lIpaBunnuka Ha MY-IlneBen. Bugno e, ye e mpexncraBuiia
OCHOBHMTE pe3yJTaTy OT AUCEpTALUATa CU Ha 8 HayyHH (hopyMa, OT KOUTO 2 B UyKOUHA.

JIMYHO y4yacTHe Ha JOKTOPAHTA
[ToTBbpxKIaBaM 10OpUTE CU JMYHU BIEUYATIICHUS OT aHTaKMpaHOCTTa Ha J-p biaxkesa B
MPEJCTaBIHETO Ha PE3yATATUTE OT AUCEPTAIMOHHUSA CH TPYJ HA HALIMOHAIHH HAYYHHU (HOPYMHU.

Kputuunu 0e/ie:KKH ¥ IpenopbKu
Hsmam 3a6enexku. JlucepTallmOHHUSAT TPyd W aBTOopedepaThT ca HANKMCaHU Ha TOYCH,
pa3bupaeM HayueH e3uk. [IpenoppuBam MakcuMainHo Obp30 Aa ce opopmu MOHOTpadus 1Mo Temara.

B 3AKJVIFOYEHMUE, nucepraiuoHHUAT TpyA Ha A-p bnaxesa HanbyiHO otroBapst Ha 3PAC
B Pbobarapus um Ha cneuuduuHuTe u3uMckBaHus Ha [IpaBuiHHMKa 3a TPUIOKEHUETO My B MVY-
[IneBen. [lnanupanure u3cnenBaHus ca U3BBPIUICHH B JIOCTATHYCH 00EM, a pe3yiaTaTHTe ca J00pe
OHAIJIEICHU, UHTEPIPETUPAHU W BU3yanusupaHu. M3BoauTe ca KOPEKTHH, KOPECHOHIUpPAT Ha
[IOCTABEHUTE 3aJauyd U TOJydeHUTEe pe3yaTaTu. JlOKTOpaHTKaTra JIE€MOHCTpUpAa YMEHHUS 3a
caMoCTOsITeNTHa Hay4YHa paboTa, NpUA00MIa € 3HAYUTEIHH TO3HAHUS MO M3CIIEABAHUS MPOOIeM B
o0JIacTTa Ha MMYHOJIOTHSATA, MHUKPOOMOJIOTHATA, PENPOAYKTUBHATA MEIUIMHA, a NMPUHOCHT U 3a
U3SICHSIBAaHE Ha MMYHHUTE MEXaHU3MH U pOJSITa HAa CEHIOMETPUAIHUS MHKPOOHMOM TpHU
PENPOJYKTUBHUTE YCHEXHM HA KEHU € CEepUOo3eH. AHanM3uMpailkiu ISAJIOCTHATA JOKyMEHTAallus,
mpeJicTaBeHa 3a oleHka oT Hay4yHoro xypu, cuutam, 4ye 1-p brnaxkeBa, 3aciyxaBa NpuaoOMBaHETO
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To the Chair of the Scientific Jury —

Assoc. Prof. Tzvetan Lukanov, MD, PhD
appointed by Order No. 1222/30.04.2025

of the Rector of the Medical University of Pleven
Prof. Dobromir Dimitrov, MD, PhD

STATEMENT

by Prof. Marianna Atanasova Murdjeva, MD, PhD
from the Department of Microbiology and Immunology,
Medical University — Plovdiv,

regarding the dissertation thesis for the educational and scientific degree "Doctor"

Author: Svetla Ognyanova Blazheva, MD

PhD Program: Individual form of study (2020-2024),

Department of Clinical Laboratory, Clinical Immunology and Allergology,

Medical University — Pleven

Doctoral program: Immunology

Professional field: 7.1. Medicine

Higher education area: 7. Healthcare and Sports

Scientific supervisors: Assoc. Prof. Emiliana Konova,MD, PhD, and Assoc. Prof. Galya
Gancheva-Boycheva, MD, PhD

Thesis title: “Study of the Endometrial Immune Profile and Endometrial Microbiota in
Women with Reproductive Failures”™

| declare that | have no joint publications with the doctoral candidate.
General Overview of the Procedure and the PhD student

Dr. Blazheva has submitted a complete set of electronic materials for the preparation of this
opinion, including administrative documents, the dissertation manuscript, an abstract, and
publications. The documents meet the requirements of the procedure for obtaining the
educational and scientific degree “Doctor” under the Bulgarian Law on the Development of
the Academic Staff in the Republic of Bulgaria and the respective regulations of the Medical
University — Pleven. The requirement for the appointment of the scientific jury by order of the
Rector has also been fulfilled.

Brief Biographical Data of the PhD student
Svetla Blazheva, MD, was born in 1981 in Stara Zagora. She completed her higher education
in 2008, earning a Master’s degree in Medicine from MU — Pleven. In 2016, she acquired a
specialty in Clinical Immunology. She enrolled in an individual doctoral (PhD) program in
2020 and was discharged with the right to defend in 2024. Throughout her career, Dr.
Blazheva, has developed various practical, digital, and organizational skills in the field of
clinical immunology — performing specialized tests (FACS, ELISA, IIFA, CLIA), working
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with laboratory information systems, data analysis software, coordinating and managing
quality control, and consulting patients with reproductive failures, immunodeficiencies,
autoimmune disorders, oncological conditions, and allergies, as well as participating in
research projects. She conducts practical training and lectures for students (in both Bulgarian
and English) and doctoral students in immunology. | highly value her participation in the
educational course "Human Initiated Therapeutic Vaccine” in Tokyo, Japan. She has also
contributed to two intra-university projects related to the topic of her dissertation.
In addition to being a teaching assistant at MU-Pleven, the doctoral candidate also works as a
clinical immunologist at the Laboratory of Clinical Immunology at “Dr. G. Stranski”
University Hospital — Pleven and as an immunologist at the Medical Center - Clinical Institute
for Reproductive Medicine “St. Elisaveta” — Pleven.

Relevance of the Topic
The focal point of this dissertation is particularly salient in the contemporary context, given
the persistent prevalence of unsuccessful implantations and early miscarriages, despite the
significant advancements in assisted reproductive technologies. Addressing this issue
necessitates a more profound examination of the immunological and microbiome
characteristics of the endometrium implicated in endometrial receptivity.  Immune
dysfunction has been identified as a significant factor in recurrent implantation failures and
spontaneous pregnancy losses. The composition and balance of the endometrial microbiome
are of particular interest, as they necessitate an adequate assessment of its involvement in
implantation. The absence of systematic studies in our country on this issue engenders
difficulties in obtaining sufficient data on the mechanisms of these reproductive disorders.
This impetus prompted the PhD student and her supervisors to augment the extant data in this
domain and to examine the interaction between the endometrial immune response and the
microbiome in women experiencing recurrent implantation failures and pregnancy losses.
Consequently, the problem selected for development is deemed both relevant and imperative.

Characteristics and Evaluation of the Dissertation Work
The PhD thesis is composed of 183 pages and is organized into the following sections:
Introduction, Literature review, Purpose, Objectives, Materials and methods, Results,
Discussion, Summary, Conclusions, Contributions, References, and Appendices. The text is
supported by 15 tables and 21 figures. The bibliography comprises 336 sources. The abstract
complies with the requirements of the Law in the Republic of Bulgaria and the Regulations
for its application in MU-Pleven. It is structured in the standard way and reflects the most
important points of the dissertation in 60 pages.

The literature review introduces the concept of pregnancy as an immune paradoX, trophoblast
differentiation, and the immune aspects of implantation. It correctly introduces the necessary
definitions and discusses the current understanding of the endometrial microbiome. The
review also discusses the features of the female reproductive immune system, including its
cellular composition and dynamics during the menstrual cycle and pregnancy. It also includes
the role of NK cells, follicular T helper cells, and other immune cells. The review concludes
with an analytical conclusion that calls for further in-depth studies on immune factors and
endometrial microbiota in women with reproductive failures. These studies would contribute
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to the development of advanced diagnostic and therapeutic strategies for this patient
population.

The author clearly states the objective: to determine certain characteristics of the endometrial
immune profile and microbiota in women with RIF and RPL following ART procedures. She
sets out 8 well-planned research tasks.

The Materials and Methods subsection reports the number of women enrolled in the study,
107 women with RIF and 93 women with RPL who presented for diagnostic clarification of
infertility and treatment with ART. The age of the patients ranged from 26 to 41 years. The
inclusion and exclusion criteria for women, the accurate collection and processing of
biological samples with reproducibility, and the study design, presented in an overview figure,
are very well described: collection of vaginal and cervical swabs for microbiological
examination with assessment of dysbiosis, flow cytometric analysis of endometrial biopsies,
and referral for adequate therapy. Routine methods for culture and identification of
microorganisms were used, as well as modern genetic techniques - multiplex PCR, for
quantification of microorganisms in endometrial biopsies. Flow cytometric analysis of
endometrial immune cells includes examination of leukocytes, lymphocytes, macrophages,
neutrophils, uNK cells, progenitor NK cells, T lymphocytes and plasma cells with an
appropriate combination of monoclonal antibodies against specific cell receptors.

A successful combination of classical and modern microbiological and immunological
methods, as well as informative statistical and graphical tools, is employed.

The results correspond to the set objectives. | highly appreciate the studies performed on
endometrial microbiota. On the basis of the molecular genetic study of endometrial biopsies
from women with RIF and with RPL, the author classified the groups of patients in two main
ways: 1) according to the degree of endometrial microbiota disorder - into 4 subgroups, and 2)
according to the type of microorganisms (microbial profile) - into 9 groups. Women with RIF
and RPL were found to have significantly impaired microbiota with less than 90%
Lactobacillus spp. Candida spp. were demonstrated with the highest frequency in most
biopsies. Interesting combinations of aerobic, anaerobic microorganisms and Candida spp.
were also detected. The data presented here strongly suggest that a normal endometrial
microbiota characterized by Lactobacillus spp. is important for effective blastocyst
implantation, and dysbiosis of the endometrial microbiota may be part of a pathogenetic
mechanism underlying RIF and RPL.

Another highlight of the results was the significant differences found in the percentages of
lymphocytes, uNK cells, and endometrial immune T cells between the different groups of
patients. In the present study, data confirmed that in women with RIF, the lowest mean uNK
cell values were found in the third EM group, where the highest mean plasma cell percentage
values were observed, and that an increase in total leukocyte count was observed in
endometrial inflammation. Encouraging are the data from the correlation analysis between
different endometrial immune cell types in women with RIF, which reveal interrelationships
between these cells so as to better understand their role in the endometrial environment.
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High levels of leukocytes and lymphocytes in the group B with low biomass compared to the
moderate dysbiosis group have been shown to be an indicator of inflammation, highlighting
the importance of lactobacilli in establishing local immune homeostasis. Lack of lactobacilli
was associated with increased local inflammation as well as to quantitative changes in
endometrial immune cells including uNK cells, T lymphocytes and neutrophils.

A novel aspect of this dissertation compared to previous studies that focused primarily on B-
lymphocyte increases is the demonstration of a broader panel of immune cells involved in the
pathogenesis of endometritis. These observations in the immune profile may have important
clinical implications in influencing treatment response and disease prognosis.

Flow cytometric study of endometrial immune cells before and at least one month after
antibiotic and probiotic therapy of 46 followed women showed that there was a statistically
significant difference in uNK cells before and after treatment. It was convincingly shown that
the mean rank of uNK cells after treatment was higher than the mean rank before treatment,
suggesting that the therapy resulted in a significant increase in uNK cells in the patients. The
author suggests that probiotics may modulate the endometrial microbiota and may be a novel
therapeutic strategy in the treatment of RIF and RPL.

The effect of endometrial microbiota disorders on reproductive outcome is highlighted by
following patients in terms of fertility after completion of antibiotic and probiotic therapy
aimed at treating endometrial dysbiosis. Fertility data after the first ART procedure (ICSI), in
terms of the therapy performed, were compared in different groups of patients according to
the endometrial microbiota disorder. It was shown that women with endometrial biopsy
showing normal EM demonstrated statistically significantly higher fertility rates compared to
other women.

Based on the results obtained, Dr. Blazheva, proposed a methodology for flow cytometric
determination of endometrial lymphocyte populations by analysis of endometrial biopsies
during the implantation window in the luteal phase in women with reproductive disorders.
For the first time in Bulgaria with her leading participation: 1) a comprehensive approach to
the study of endometrial biopsies was applied, combining RT-PCR method and flow
cytometric analysis; 2) the influence of the endometrial microbiota on the local immune
response was analyzed by differences in immune cells between groups with different
microbiota composition in women with RIF and RPL; 3) a method was used to group
endometrial biopsies based on microbiota composition; and 4) a study was performed to
evaluate upper genital tract pathogens and their role in chronic endometritis and endometrial
dysbiosis in women with RIF and RPL.

The discussion of the results is done intelligently and thoroughly.
The conclusions are accurate and consistent with the tasks and own data obtained.

The literature review is up-to-date, adequately cited and shows the author's good knowledge
of the problem. A total of 336 references are cited, predominantly in English and mostly from
the last 10 years.
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| accept the original dissertation contributions formulated by Dr. Blazheva, but |1 do not
believe that the confirmatory ones should be reported as contributions (there are no
confirmatory contributions!).

Assessment of the publications on the thesis

Related to the dissertation, the author has published 4 scientific articles, of which 3 in
Bulgarian journals and 1 in a foreign journal. In 2 of them she is the lead author, which
unequivocally highlights her personal role and involvement in the conducted studies. The
number of publications corresponds to the requirements in the Regulations of MU-Pleven. It
is evident that she has presented the main results of her dissertation at 8 scientific forums, 2 of
them abroad.

Personal remarks for the PhD student
| confirm my good personal impressions of Dr. Blazheva's involvement in presenting the
results of her PhD work at national scientific forums.

Critical notes and recommendations
I have no critical comments. The thesis and the abstract are written in precise, understandable
scientific language. | recommend to prepare a monograph on the topic as soon as possible.

In CONCLUSION, the PhD thesis of Dr. Blazheva, fully complies with the Law in Bulgaria
and the specific requirements of the Regulations for its application in MU-Pleven. The
planned research has been carried out in a sufficient volume and the results are well
illustrated, interpreted and visualized. The conclusions are correct, correspond to the set tasks
and obtained results. The PhD student has demonstrated skills for independent scientific
work, has acquired considerable knowledge of the research problem in the field of
immunology, microbiology, reproductive medicine, and her contribution to the elucidation of
immune mechanisms and the role of the endometrial microbiome in the reproductive success
of women is serious. Analyzing the overall documentation submitted for evaluation by the
Scientific Jury, | believe that Dr. Blazheva, deserves the degree of PhD in Immunology. In
view of this, as a member of the Scientific Jury, 1 will vote positively.

Minimum points required by indicator groups for the PhD

Group of Content Doctor (number of Points of S.
Indicators points) Blazheva, MD
A Indicator 1 50 50
B Indicator 2 - -
C Indicators 3 or 4 - -
D Sum of indicators from 5 30 30.64
to9
E Sum of indicators from 10 - -
to 12
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Number of Points by Indicators

Group of
Indicators

Indicator

Minimum
Number of
Points

Points of
S.
Blazheva,
MD

Dissertation for awarding the educational
and scientific degree ""doctor"’

Title: "Study of the endometrial immune profile
and endometrial microbiota in women with
reproductive failures™ — 50 pts.

G7: Publications and reports published in
scientific journals, refereed and indexed in
world-renowned databases with scientific
information (only Scopus and Web of
Science), 60/n:

1. Ivanov P., Lukanov T., Konova E., Blajeva
S., Rilcheva V., Tsvyatkovska T.,
Kovacheva K. Activation of peripheral
natural Killer cells in women with repeated
early pregnancy loss. Akusherstvo i
ginekologia, 2015, 54(8): 3-7; ISSN: 0324-
0959; Web of Science, Scopus — 8.57 pts.

2.Blazheva S., Pachkova S., Bodurska T.,
Ivanov P., Blazhev A., Lukanov T., Konova
E. Unlocking the Uterine Code: Microbiota,
Immune Cells, and Therapy for Recurrent
Reproductive Failure. Microorganisms,
2024, 12(3): Article number 547; e-ISSN:
2076-2607; Web of Science, Scopus — 8.57
pts.

G8: Publications and reports published in
non-refereed journals with scientific peer
review or published in edited collective
volumes, 30/n:

50

30

80,64
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. Pachkova S., Gincheva D., Blazheva S.,

Konova E. Frequency of urogenital
mycoplasmas in women with reproductive
problems. Akusherstvo i ginekologia, 2019,
58(3): 18-22; ISSN: 0324-0959 — 7.5 pts.

. Blazheva S., Bodurska T., lvanov P.,

Pachkova S., Konova E. Endometrial
immune cells and endometrial microbiome
in women with recurrent implantation
failure. Bulgarian Journal of Clinical
Immunology, 2022, 15(1): 3-12; ISSN:
2738-7046 — 6 pts.

Total for Category G: 30.64 pts.

Date: 20.05.2025

Prof. Marianna Murdjeva, MD, PhD
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