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Onenka Ha AKTYaJTHOCTTA HA TEMaTa

Pa3Butrero Ha acuctupanute penpoayktuBHH TexHonorun (ART) mpes3 mocnemaHute
JIECETUJIETHS 3HAYUTEIIHO pa3lIMpy Bb3MOKHOCTUTE 3a JieueHue Ha uHpepTuiureT. Benpeku
HampeIbKa, 4YecToTaTa Ha HEYCIEUIHUTE ONWTH OCTaBa BHCOKAa. ToBa 0OOOCHOBaBa
IPOABDKABAIIUTE M3CIEABaHUSA Ha (aKTOpUTe, BIMACHIM BBPXY EHJOMETpUAHATa
peuentuBHOCT. Penuia mnpoyuBaHus coyar, Y€ MMYHOJIOTHYHUTE U MHKPOOMOMHHUTE
XapaKTepUCTUKHU Ha €HJOMETPUYMa UTPasiT KIF0YOBa POJIsl B TO3U MPOLIEC.

JlokanHaTa MMyHHa JWCperyjanus U MUKpoOHara AucOuo3a B €HJIOMeTpuyma Ouxa
MOIJIM Jia J0BEAAT 1O OTXBBpPJSHE Ha eMOpHOHA, WIM Jla HapylmaT MOAXOAsIa cpeaa 3a
HEroBOTO Pa3BUTHE.

Bwnpeku Hampenbka B pa30MpaHeTO Ha Te3W MEXaHU3MH, KbM MOMEHTa JIMIICBA
€IMHEH TMOAXOJ 3a CTaHJapTU3MpaHa OIEHKAa Ha EHJOMETpHalHUS HMMyHEeH mnpoduia u
MUKpoOroma B KoHTekcTa Ha APT. PazpaGoTBaneTo Ha MHTErpUpPaHU TUATHOCTUYHU METOIH,
KOMOMHUpAIM HMYHOJOTMYHHM W MHKpPOOMOMHHM aHalIM3M, MOXe Ja JONpHUHece 3a
CH3/1aBaHETO Ha MEPCOHAIU3UPAHU TEPANEBTUYHU CTPATETUy 3a MoJ00psBaHE Ha yclexa Ha

UMILJIaHTaIsTa.



Hacrostimara miceprarys ce 3aHMMaBa TOYHO C TaKMBa MPOOJIEMH - OT €[HA CTpaHa MpaBH
“mucexipss’ Ha MpoQria HA WMYHHHUTE KJICTKH W €IHOBPEMEHHO C TOBA XapaKTEpU3HWpaHE Ha
MHKpOOMOMa B CHAOMETpPUAHM OHMONICHYHM TIPOOM TpH JKEHH C TMOBTApSAIIU Ce
MMIUIAHTAllMOHHU HEYCIIeXW M 3aryOu Ha OpeMeHHOCT. B To3u Tpyn MOKTOpaHTKara THPCH
NOTCHIMANa Ha NOMYYCHHTE DE3YITaTd 3a Ch3aBaHEe Ha KIMHUYHO H3IION3BaeM oOorareH
aNrOPUTHM 32 TEPCOHATM3UPAH TOIXO KbM MAIMEHTKUTE C PENpoayKTUBHU mpobnemu. ToBa
NpaBd HACTOAIATA JUCEpPTalMs aKTyalHa, HAy4YHO M3IbpXKaHa M C TolsMa IpaKTHYecKa

IICPCIICKTUBA.

OneHka HA TUCEPTANMOHHUS TPY]

HucepranuonnusT Tpya Ha 1-p CBerna OrasiHoBa brnaxesa chabprka 183 cTpanuiu u
€ CTPYKTypHpaH B KJIacH4ueckuTe pasnenu: BrBenenue, Jlureparypen o63op, Llen, n 3anaun,
Martepuanun u Meronu, Pesynratu or coOctBeHu mnpoyuBaHusi, Ob6cwxkaane, O000IIeHU
u3Boau, u llpunocu, Ilpunoxenus. Wmoctpupan e c¢ 15 tabmumu, 21 durypu.
bubnmuorpadckara crnpaBka BkiarouBa 336 wu3TouHMka Hammcan € Ha KOMIETEHTEH U
pa3zbupaeM Hay4deH OBITapCKU €3UK. BBB Bph3Ka ¢ qucepTranusiTa ca MmyoJuKyBaHU 4 HAyIHH
cratuu 1 10 u3saBu Ha HaydHH QOPYMHU € KOETO paboTara i € Monmyasipu3upaHa cpell HayyHaTa

OOILIHOCT.

JIuteparypHusT 0030p € gocTa oOmupeH U 3aema 65 crpanuuu. Toll e cTpyKTypupaH
OKOJIO HSKOJKO OCHOBHM TE€MH, a UMEHHO OpEMEHHOCTTa KaTO MMYHOJOTHYEH MapajioKc,
€HJIOMETpHAJIeH MUKPOOHOM, UMYHHA CUCTEMAa U JKEHCKHUSI PEeNpOAYKTHBEH IPOLEC, KaKTO U
(1)€HOMGHI/I CBbp3aHU C XPOHHUYCH CHAOMCTPUT, BJIUAHUC Ha CHAOMCTPUATIHUA MI/IKp06I/IOM
BBpPXY JIOKAJIHUTC MMYHHH KIICTKH. BximroueHusST JUTCPATYPEH Marc€pual € CbBBPCMCHCH,
OOCTOIHO W LeJIeHAaCOYeHO TpeAcTaBeH M ocMmucieH. JloOpo BrewarieHue mpaBU
OYepTaBaHETO M OOCHKIAHETO Ha HEepelleHUTe MPoOJIeMH B X0/1a Ha LeIHus 0030p, 0COOEHHO
T€3H, KOUTO MO-HATaThK ce pa3paboTBaT M peniaBaT B Ta3u Aucepranus. ToBa rosopu 3a
Oe3criopHaTa JIMYHa KOMIIETEHTHOCT Ha JIOKTOpaHTa, HO W 3a ONUTa Ha HErOBUTE HAyYHU
pbkoBoauTenu. CuuTaM, uye TropHHTE (PAaKTH JOKa3BaT 3aabi0oyeHara oOpa3oBaTelHa M
KJIMHUYHA TO/MOTOBKA HA JOKTOPAHTKAaTa B 00JAacTUTE HAa UMYHOJIOTHS U PENpOIyKTHBHATA

MEAUIMHA.

ge.]'[Ta Ha JUCCPTALIMOHHUSA Tpyda € SACHO (I)OpMyJII/IpaHa, a4 UMCHHO 1a C€ OIIPCACIIAT
XAPAKTCPUCTHUKUTEC HAa CHAOMCTpPUAJIHUA HUMYHCH KIICTHYCH HpO(I)I/IJ'I U CHAOMCTpHAJIHATA

MHUKpOOHOTa MpU JKEHH C TMOBTapslia ce HMIUIaHTalMoHHa HexoctaTbuHocT (RIF) wu



noBTapsiu ce 3aryon Ha mioga (RPL) ciex APT mporienypw, 3a 1a ce U3SCHU TSAXHATA POJIS
32 PENpOAYKTHBHHS yCII€X M BB3MOKHOCTUTE 3a JAMArHOCTHYHA OLIEHKA M TEPareBTHYHO
MTOBJIHSIBAHE.

dopmynupanu ca 8 3a1a4M, KOUTO ca SICHU U 1[eJICHACOUYCHHU.

B I'maBa MaTepuaiu u MeToaM ca MoJApoOHO ONMMCAHH BKJIIOYEHUTE B MPOYYBAHETO
MALUMEHTKU, U3IM0JI3BAaHUTE METOAM M amarpaTypa. Ha mMecta omnucaHusAta ca TBBpIE
nonpoOHU, HO JOKa3Bar, uye A-p bnaxeBa cama e peanusupana mo-roisiMara 4yacT OT
pa3p36otkara. OueBHUHO T€ ca YCBOEHU U MpUJIaraHu OT AMCEpPTaHTKaTa, 100pe ca OmUCaHH.
Hamuue ca mnone 3 HOBaTOPCKM METOJIU: EHAJOMETPUATHH OHOICUYHU MpoOH,
(GIOYIUTOMETPUYHO ONPE/IEIISTHE Ha €HIOMETPHAIHA UMYHHHU KIIeTKH U aBromaru3upan [JHK
aHaJIM3 Ha €HJOMEeTpHUaHa MUKpOOMOTa, KaTO BCHUUKHM TE€ Ca MPHJIOKEHU HA OrpoMeH Opoi
MaIUEHTKH.

B npoyusanero ca BkioueHu 200 skenu ¢ penpoayktuau mpodsemu,( 107 ¢ RIF u
97 ¢ RPL ) nauuentku na ML KMPM ,,CB. Enucasera®“, rpan Ilneen. IlpoyuBanero e
ono6peno ot Komucusita o eTvka 3a Hay4HH U3CIIeIBaHUs KbM METUIIMHCKHAS YHUBEPCUTET
B IlneBen c¢ pemenue Ne698-KEHWN]1/03.06.2022 u BCHYKM MAIMEHTKH Ca TOIMHCAIIN
JTO0OPOBOIHO MH(POPMUPAHO ChIIIACKE 32 yUACTHE.

C ycBoABaHETO M NPWIAraHETO Ha TE3W METOAM JUCEpTaHTKaTa peanusupa
3HAYMTEIHA 00pa3oBaTesiHa IEHHOCT, KOSITO o0orarsBa HeifHaTa KBanu(uKaus.

[TomyyeHure pe3ynTaTd ca M3JIO0XKEHHM IOCIEIOBATEIHO B HIKOJIKO Moapasjena Ha ['naBa
Pesyararu. Te ca B 3HaunTesleH 00eM U ca CBBbpP3aHU C MOCTaBeHUTE 3anauyu. VIHTepeceH
MOJIX0J1 € U3MOJ3BAHETO HA 2 KiIacu(UKaIMK 3a €HJOMETpHaIHaTa MUKPOOHOTA:

e Ccrope] CTEICHTA Ha yBpeXkIaHe Ha MUKpoOuorara (mpemioxeHa ot Iwami Nanako u

chanT. (2022 1.)

e cropea BUJa HA MUKPOOPraHM3MHTE B €HAOMETpHalHaTa MHKpoOMOTa (MHKpOOEH
npoduI.
ABTopkara e wu30pana Ja Kiacupa IOJIY4YeHHTE JaHHU KaKTO 3a €HJAOMTpUaaHaTa
mukpobuora (karo Opoit EM mpoOu), Taka W JOKalHHTE UMyHHH Kietkd (X £ SD)
ChIIIacHO ropHUTe Kinacudukaiuu. [1o To3u HaUMH TS anpuopu "KpbCTOCBa" MBPBUYHUTE
JaHHU 32 MAKPOOMOTUTE M UMYHHUTE KJIETKH IIPH IsUIaTa Tpyra ¥ MpH ABETe KIMHUIHA
rpynu 6oxHM. ToBa MO3BOJISBA Jla ce M3ClEeBa B3aWMOBPbB3KaTa MEXAY clieluGUyHUTE
MUKpPOOPTaHU3MH M €HIOMETpUATHUTE HMYHHU KieTku. [[-p brnaxeBa ch3HaBa u
O00EKTUBHO JHUCKYTHpa TION3aTa Ha TO3W MOAXOA 3a KIWHUYHATA MpaKTUKAa, HO U
HE/IOCTATBIINTE MY, KaTO HEBB3MOXKHOCTTA Ja OBJAT MPEJCTaBEHU IMbPBHUYHHUTE JaHHHU,

CyOeKTUBHOCT Je(UHHpAHETO Ha TMOHATHATAa eyOuo3a W aucOuo3a, BH3MOXKHA



BPEMMEHOCT Ha pe3yATaTUTe NMOpaau eJHOKpATHUTE MpoOH, peKajieHa pparMeHTanus Ha

MAIMeHTCKU moArpynu u np. I[lomydeHure naHHM ca CTATHCTUYECKH OOpabOTEHH C

KIIACUYCCKUTC MCTOAW Ha BApHAIIMOHHHA W KOPCIALIMOHHUA aHAJIM3KW M Ca HArJCIHO

npeactaBeHu. Te, obaye, He ca JOCTAThYHO ,,MOIIHU " 32 00pabOTKa Ha TaKWBa T'OJIEMU U

pa3Hoo6pa3HH C’BO6H.[€CTBa, KaKBHUTO Ca MI/IKpO6I/IOMHI/ITe HpO6I/I, I3CJICABAHU IIPH TaKHBa

rojieMu rpynu nanueHTu. Ilo nogxonsnm 6uxa Omny 6MOMH(POPMAITMOHEH aHAIN3.

[lo-BayxHUTE pe3ynTaTu, NOAYYEHHU B TO3U JUCEPTALMOHEH TPYJA ca:

VYcranoseHo e, ye npu xeHute ¢ RIF u RPL ennomerpuanna mukpoOuora Haii-
4ecTo € 3HaunTenHo Hapymena. Candida spp. ce 1oka3Ba B 86 Ouoncuu.

B rpynure ¢ wuspazena aucomosa (C um D) e HaOmomaBaHO TNOBUILICHHE HA
wiazmMatuyHuTe KiIetku (7.29%) cnpsMO BCHYKH KICTKH BbB BCHYKH TPYIH C
pa3IMYHU KOJIMYECTBEHU DPA3JIM4Msi B MUKPOOHOTAaTa, KakTO M 3HAYUMO IOBEYe
neskoruTH, UNK-kietku m CD34+ uNK-kjeTkd npu mamueHTKH CbeC ,,3/paB‘
mukpobuom (['pyna A), B cpaBHeHHE ¢ qucOMOTHYHKTE narmeHTku ot ['pyna C.
HanpaBenn ca CTaTUCTUYECKHM KOpEJalUMU MEXJIYy BCHUYKUM  H3CIEIABAHU
MUKpPOOHOMHH TpoOH U UMyHHHTE cyOnomynamuu B EM. IlpencraBenu ca camo
CTaTUCTHYECKH 3HaYMMHU Kopenanuu. CMsaram, obade, ye W JIMIaTa Ha Kopenauus
Ou Morjza Ja UMa KJIMHUYHA UHTepnperauus. bpaemr  mno-,cuneH™
OnonH(OPMAIIMOHEH CTATUCTUYECKH aHAIN3 OM MOT'BJI /1a € MTO-UH()OPMATHBEH.
[IpocnensiBanero Ha EM kieTbueH MMyHEH Npoduia mpeau W cliel NMpoBeeHa
Tepamnus ¢ aHTUOMOTUIIM U TTPOOHMOTHIM € TMOKa3aj, 4ye CPEIHUTE CTOMHOCTH Ha
neBkouuTUTe, TuMporuTute, Makpodarure, T-TMMPOLUTUTE U POTEHUTOPHUTE
NK-Kk11eTkH ca 1o-BUCOKH CIIe]] TepanusaTa, HO JUICBA CTAaTUCTUYECKA 3HAUUMOCT.
Cpennute CTOMHOCTH Ha HEYTPOPHUIUTE U IJIa3MATUYHUTE KIETKH Ca MO-HUCKU
ClJIe]] Tepanusi, HO ChILO JIMIICBA CTATUCTUYECKA 3HAUMMOCT.

XKenure ¢ enpomerpuanHa Ouoricusi, Mokaspama HopmaaHa EM MukpoOHoTa,
JEMOHCTPUPAT CTAaTHUCTUYECKH 3HAYMMO IO-BHCOKA Pa)1aéMOCT B CPaBHEHHUE C
OCTaHAJIUTE KEHU OT mpoyuBaHero (¥2(2, n = 200) = 10.053, p = 0.007).
[IpencraBeHUAT KIMHUYEH alrOPUTBbM BKIIOYBA JOCEralllHOTO PYTHHHO
nosenenne B ML| KHMPM, oOorateHo c ampoOupaHuTe B AWCEpTAlUsITa HOBU
uscnensanuss Ha EM Oworicus U npoOu 3a MUKPOOMOM M HMMYHHHS KIIEThUYCH
npoduin. 3a chbkajeHHe He ca MPeJCTaBeH! CPAaBHUTEIHU JaHHH OT JlOCeralHara
MpaKTUKa M HOBUS aNropuThbM. M3cienBaHusTa NpU XPOHUYHH EHIAOMETPUTHU

3ararBar 3a YCIICIIHU KIIMHUYHH PE3YJITATH. IIo T0o3u HauuH PE3YITATUTEC OT TaA3U



AucepTraguss OTBapsAT HOBU IICPCICKTUBHU 3a HAYYHHU HU3CICABAHHUSA, KOCTO €

ChbIICCTBCH MPUHOC.

Cnez[Ba A0CTa IMPOCTpPpaHHO OﬁchnaHe Ha pE3yJITaTUTE, KOCTO OU€pTaBa AOIBIHUTEIIHO

3HAYUMOCTTa Ha ITOCTHXXCHHATA.

HN3Boau u llpunocu.
Crnen TonkoBa no0pe MIaHupaHa U OCBIECTBEHA paboTa B AMCEPTAIMOHHUS TPYJ HaMHUpaM,
ye (O000meHuTe HM3BOAM ca JOCTa OOMM | JCKIApaTUBHU. Te HE ChIABPKAT SCHO
JNEHCTBUTEITHUTE PE3yJNTaTH Ha JOKTOpCcKaTa paboTa, KakBUTO OE3yCIOBHO TsI ChIBPKA.
Mucnsi, ye moaydyeHuTe pe3yaTaTH U KOHIENIIMU 3acy>KaBat Ja ObJaT OTpa3eHu B U3BOJIUTE

Ha JAucepTalusiHHaTa padoTta.. HacT oT TaX ca GopMyIupaHu KaTo MPUHOCH.

IIpunocu
CprinacHa cbM c (popMynupaHuTe MPUHOCH B 2 TPYNU C OPUTHHAJICH W TOTBBPAHUTEICH

Xapakrep.

IIpuHoCH ¢ OpUTrHHAJIEH XapaKTep

1. PaspabGoreHa e Mmeroauka 3a (IOYHMTOMETPHUYHO ONpeeNsHe Ha EHAOMETpHAIHU
JTUMQOLUTHYA TMOMYyJAMK Ype3 aHajdu3 Ha EHJIOMEeTPUAJIHUM OMOICHHM IO BpeMe Ha

HMMILUTAHTAlMOHHUS TTPO30pell B JTyTeasiHaTa (pa3a mpH KeHH C PEIPOYKTUBHO HApYIIIEHHUE.

2. 3a mepBuM mbT B bbarapus e NpuiIoKeH KOMIUIEKCEH IIOAXOJ 3a H3CJe/ABaHE Ha
€H/JIOMEeTpUaIH! OWONCHM, KOMOMHMpAI] MOJIEKYISPHO-TEHETUYEH U (IOYLUTOMETpUYEH

aHaJIn3.

3. 3a II'bPBU IIBT B B’bJ'Il"apI/IH € aHAJIM3UPAHO BJIMAHHUCTO HAa CHAOMCTpPUAIHATA MI/IKpO6I/IOTa
BBpPXY JIOKAJIHHUA MMYHCH OTrOBOP 4YpPC3 PA3JIMKUTEC B MMYHHUTC KICTKHW MCKAY T'PYHUTC C

pa3ianyeH chbcTaB Ha MuKkpoOuoTara mpu xeHu ¢ RIF u RPL.

4. 3a OBpBHU IIBT B HACTOAIIOTO HNPOYUYBAHC € HU3IOJ3BAaH MCTOA 3a TPYHNUPAHC Ha

CHAOMCTPUATHHU OHoIICHY B3 OCHOBA Ha ChCTaBa Ha MI/IKpO6I/IOTaTa.



5. 3a mBppBU OBT B bbarapuss € M3BBPIICHO NPOYYBAHE, KOETO OIEHABA IMATOTEHUTE OT
TOPHUTC I'CHUTAJIHU IIbTUIIA U TAXHATA POJIA 3a XPOHUYHHA CHAOMETPUT U CHAOMCTPpHUAIHATA

nucouosa npu xxenu ¢ RIF u RPL.

IIpuHoCcH ¢ MOTBBLPAUTENICH XapaKTep
1. Cpennute mNpOLEHTHH CTOWHOCTH Ha JIEBKOLUTHTE, HaAOII0gaBaHW B OWOICHUTE,
CbOTBETCTBAT HA JAHHU OT MPEAXOJHU IIPOYYBaHUsA, [JOKa3Balld BaJUIHOCTTA Ha

mporieaypara 3a B3eMaHe Ha poOu 1 oOpaboTka.

2. HOTB”bp)KI[aBa CC IIOBHIIICHATa 4€CTOTA Ha I[I/IC6I/1033 U XpOHHUYCH CHAOMCTPUT IIPH KCHU

¢ RPL u RIF.

3. HOTB’bp)KI[aBa CC BJIMAHHUCTO Ha CHAOMCTpHUAJIHATA MI/IKpO6I/IOTa BBPXY PCIIPOAYKTUBHUTE

pe3yJirary.

4. TloTBBpiKIaBa ce, ue eHJAOMETpHaIHaTa MUKpobroTa, fomuaupana ot Lactobacillus spp.,

€ CbIICCTBCHA 3a OIITHUMaJIHaTa UMIIJIaHTaIHA.

5. IloTBbpkaaBa ce pojsiTa Ha HEYTPOPWINTE B €HAOMETPUATHUAT UMYHEH OTIOBOp IpHU

CJIy4auTe ¢ CHAOMUTpHUAIHA I[I/IC6I/IO321.

6. IloTBBpkIaBa ce TEpareBTUYHUAT €PEKT HA aHTHOMOTHYHATA TePAHs BPXY XPOHUIHHUS

CHAOMCTPUT U PECIIPOAYKTUBHUSA U3XOM.

buorpaguunu nannm 3a 1-p Cseria biaaxesa

J-p bnaxesa 3apppuBa meauuuza mnpe3 2008 r. B MVY-Ilnesen. [locrenBa Ha pabota
karo jekap B Jlaboparopus o knmuHUYHa uMyHostorus npe3 2008r, a ot 2016 padotu u B MI]
KW1PM ,,Cs. Enucasera®, [lneBen, kato nekap u koncynarant. Ot 2011 r e acuctent B MVY-
[IneBen, Karenpa no xnvHUYHA J1abopaTopus, KIMHUYHA UMyHOJoTus U aneproyorus. [Ipe3
2016 r npunobuBa cnenuanHocT Knunuuna umynosorus. Ilpes 2024 r. yvactBa B
oOyunresneH kypc “Tumor-initiated vaccine therapy”, nposenen ot 1-p Kannunpo Xacymu B
Tokwno, SInoHms.
3aBbplIBa YCIENIHO IOKTOPCKaTa nmporpama no umyHosiorus B nepuoga 2020 — 2024 r.
B®B BpB3Ka ¢ AuMCEpTAIIMOHHUS TPYA ca MpeJIcTaBeHd 4 HaydHHM MyOJIMKAlMU Ha aHTIUHCKH
e3uk, nutupann BeB Web of Science, Scopus u 10 yuactus B Hayunu ¢opymu (2

MeXAyHapoaHu U 8 Obirapcku). Mima nannu 3a yyacTtue B 2 HAyYHH MPOEKTA.



CnpaBkarta, npeacraBeHa ot HAIIMJl noka3Ba, ye na-p braxkeBa ycHemHO IOKpHBa

Munumaiiaute unckanus 3a OHC ,,Jloktop®.

B mpenBaputennoto Mu CraHoBHIIE IpU anpolanusara Ha TUCEPTALMOHHHS TPYH Mper
KaTeIpeHUs ChBET MPEAOCTaBUX J0CTa OENEKKU U MPEenopbku Ha AucepTaHTKaTa. [loBedero

OT TAX Ca B3CTU IIPCA BUA U3NIOJI3BAHU B OKOHYATCIIHUAT BAPpHUAHT HA AUCCPTAIMATA.

B 3akiilouenme, npencraBeHaTa JUCEpTAllMOHHA paboTa OTroBapsi Ha M3UCKBAHMSTA
Ha 3akoHa 3a BHcCHIETO oOpa3oBaHue W Ha lIpaBmnHmka Ha MY IlneBeH 3a pacteka Ha
akageMuuHute kaapu. [Ipobnemarukara e akTyanHa W AuceprabmiHa. TpyasT pazpaboTBa
KOMILUIEKCHO POJIsiTa Ha €HJOMETPUATHOTO ChIAbpP)KAHWE HA MHUKPOOMOTAa U UMYHHH KIIETKH
IIPH >KE€HU C pEenpOoAYKTUBHH npobiemu. M3BbplieHa e 3HauuTenHa no ooemM padoTa ¢ HayyHa
u oOpa3zoBatenHa ctoiHocT. [I-p brnaxesa ycnemnHo ce pa3BuBa U KBanuduiupa Kato jexkap u
u3cieoBaTe’l B 00JIaCTUTE KJIMHMYHA HMMYHOJIOTHSI M PENpOAyKTHBHA MeAuIMHa. Te3u
KadecTBa Ha paboTaTa W JOKTOpPAHTKaTa MU IO3BOJIABAT Jia TPENOphYaM Ha yBaKaEMOTO

Hayuno xypu na npucsau OHC ,,Jloktop* Ha J[-P CBETJIA OI'HAHOBA BJIA’KEBA.

14.05.2025 r. Penenzent: Ha ocHoBaHme un. 59 or 3311

Codus / TIpod. a-p U. AntbHKOBa, 1.M.H./
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Relevance of the Topic

The development of assisted reproductive technologies (ART) in recent decades has
significantly expanded the options for treating infertility. Despite this progress, the rate of
unsuccessful implantation attempts remains high, justifying the ongoing research into the
factors affecting endometrial receptivity. Multiple studies indicate that immunological and

microbiome characteristics of the endometrium play a key role in this process.

Local immune dysregulation and microbial dysbiosis in the endometrium may lead to embryo

rejection or hinder the proper environment for embryo development.

Despite the advances in understanding these mechanisms, there is currently no unified,
standardized approach for assessing the endometrial immune profile and microbiota in the
ART context. The development of integrated diagnostic methods combining immunological
and microbiome analyses may contribute to personalized therapeutic strategies aimed at

improving implantation success.

This dissertation addresses just such issues - on the one hand, it "dissects” the immune cell
profile and simultaneously characterizes the microbiome in endometrial biopsy samples from
women with recurrent implantation failures and pregnancy losses. In this thesis, the PhD

student seeks the potential of the results to create a clinically usable enriched algorithm for a



personalized approach to patients with reproductive problems. This makes this thesis relevant,

scientifically sound and with a great practical perspective.

Evaluation of the Dissertation

Dr. Svetla Ognyanova Blazheva’s dissertation comprises 183 pages and follows the classical
structure: Introduction, Literature Review, Aim and Objectives, Materials and Methods,
Results, Discussion, General Conclusions, Contributions, and Appendices. It includes 15
tables and 21 figures. The bibliography cites 336 sources. The work is written in competent
and clear scientific Bulgarian. Four scientific articles and ten conference presentations have
been published in connection with the dissertation, ensuring dissemination of the work within

the scientific community.

The literature review is extensive, spanning 65 pages. It is organized around several main
themes: pregnancy as an immunological paradox; the endometrial microbiome; the immune
system and the female reproductive process; phenomena associated with chronic endometritis;
and the influence of the endometrial microbiome on local immune cells. The review presents
current material that is well-organized, thoroughly analyzed, and thoughtfully interpreted. Of
note is the highlighting of unresolved issues that are later addressed in the dissertation. This
reflects the doctoral candidate’s competence as well as the expertise of her supervisors. These
elements confirm the candidate’s deep academic and clinical training in immunology and

reproductive medicine.

The aim of the dissertation is clearly formulated, namely to determine the characteristics of
the endometrial immune cell profile and the endometrial microbiota in women with recurrent
implantation failure (RIF) and recurrent fetal loss (RPL) after ART procedures, in order to
clarify their role in reproductive success and the possibilities for diagnostic assessment and

therapeutic impact.

Eight tasks have been formulated that are clear and targeted.

The section titled ""Materials and Methods™ meticulously delineates the patient population
that was the subject of the study, the methodologies employed, and the apparatus utilized. In
certain instances, the descriptions are excessively detailed, yet they substantiate the assertion
that Dr. Blazheva was the primary investigator in the execution of the majority of the
research. It is evident that the dissertator has thoroughly mastered and applied these concepts,

and their discussion is meticulously detailed. There are at least three innovative methods that



have been applied to a significant number of patients. These include endometrial biopsy
samples, flow cytometric determination of endometrial immune cells, and automated DNA
analysis of endometrial microbiota.

The study included 200 women with reproductive issues (107 with RIF and 97 with RPL),
patients at the Medical Center - Clinical Institute for Reproductive Meidcine “St. Elisaveta”,
Pleven. The research was approved by the Ethics Committee of the Medical University of
Pleven (Decision Ne698-KENID/03.06.2022), and all participants provided informed consent.

Mastering and applying these methods reflect substantial academic growth, enhancing the

doctoral candidate’s qualifications.

The results are systematically presented in several subsections and correspond to the research
objectives. An interesting approach is the use of two classifications of the endometrial

microbiota:

e According to the degree of dysbiosis (proposed by lwami Nanako et al., 2022)
« Based on the type of microorganisms (microbial profile)

The author classifies the microbiota data (by biopsy count) and the local immune cell data (X
+ SD) according to these classifications. Thus, the data for both microbiota and immune cells
are cross-analyzed in the entire cohort and in the two clinical groups, enabling the exploration
of interactions between specific microorganisms and immune cells. Blazheva, MD,
objectively discusses the usefulness of this approach for clinical practice and its
disadvantages. These include the inability to present primary data, the subjectivity of defining
eubiosis and dysbiosis, the possible temporality of results due to single samples, and the
excessive fragmentation of patient subgroups. The data were statistically processed using
classical methods of analysis of variance and correlation, and the results are presented
visually. However, these methods are not "powerful” enough to handle such large and diverse
communities as the microbiome samples studied in large patient groups. A more appropriate

method would be bioinformatic analysis.
The most important results obtained in this thesis are:

« Significantly disturbed endometrial microbiota was found in women with RIF and RPL.

Candida spp. was detected in 86 biopsies.



e In groups C and D, which exhibited marked dysbiosis, there was an increase in plasma
cells (7.29%) compared to all other groups. There were also significant quantitative
differences in microbiota, as well as a higher number of leukocytes, uNK cells, and CD34+
UNK cells in patients with a "healthy" microbiome (Group A) than in patients with
dysbiosis (Group C).

« Statistically significant correlations were made between all microbiome samples examined
and immune subpopulations in EM. Only statistically significant correlations are presented.
| believe, however, that the correlation lips could have clinical interpretation as well. A
future more "robust” bioinformatic statistical analysis could be more informative.

e Monitoring the EM cellular immune profile before and after antibiotic and probiotic
therapy revealed higher mean values of leukocytes, lymphocytes, macrophages, T-
lymphocytes, and progenitor NK cells after therapy, though these changes were not
statistically significant. The mean counts of neutrophils and plasma cells were lower after
therapy, but also lacked statistical significance.

« Women with biopsies showing normal microbiota had significantly higher live birth rates

compared to others (¥2(2, n = 200) = 10.053, p = 0.007).

o The presented clinical algorithm incorporates the previous routine management in the MC
CIRM, enriched with the new EM biopsy and microbiome and immune cell profile tests,
which are described in this thesis. Unfortunately, no comparative data between previous
practice and the new algorithm are presented. Studies in chronic endometritis hint at
successful clinical outcomes. Thus, the results of this dissertation open new perspectives
for research, which is a significant contribution.The Discussion is detailed and reinforces

the importance of the results.

A rather lengthy Discussion of Results follows, further outlining the significance of the
achievements.

After so much well-planned and executed work in this dissertation, | find the Summary
Conclusions too general and declarative. They do not reflect enough clearly the true results of
the doctoral thesis which it undoubtedly contains. | find that obtained results and concepts do

deserve to be reflected in the conclusions of this PhD dissertation.

Some of them are formulated as contributions.

| agree with the formulated contributions as an original and confirmatory:



Original Contributions:

1. A method was developed to determine endometrial lymphocyte populations using
flow cytometry from biopsies taken during the implantation window in the luteal
phase in women with reproductive failure.

2. For the first time in Bulgaria, a comprehensive approach to studying endometrial
biopsies was implemented, integrating molecular genetic and flow cytometric
analyses.

3. For the first time in Bulgaria, the influence of endometrial microbiota on the local
immune response was analyzed by comparing immune cell differences between
groups of women with different microbiota compositions who had experienced RIF
and RPL.

4. This study used a new method for the first time to group endometrial biopsies based
on microbiota composition.

5. For the first time in Bulgaria, a study was conducted to evaluate the role of upper
genital tract pathogens in chronic endometritis and endometrial dysbiosis in women
with RIF and RPL.

Confirmatory Contributions:

1. The mean leukocyte percentages observed in the biopsies are consistent with data
from previous studies demonstrating the validity of the sampling and processing
procedure.

2. The increased incidence of dysbiosis and chronic endometritis in RPL and RIF is
confirmed.

3. The influence of microbiota on reproductive outcomes is confirmed.

4. 1tis confirmed that endometrial microbiota dominated by Lactobacillus spp. is
essential for optimal implantation.

5. The role of neutrophils in the endometrial immune response in cases with endometrial
dysbiosis is confirmed.

6. The positive therapeutic effect of antibiotic therapy on chronic endometritis and

reproductive outcomes is confirmed.

Some biographical Data about Svetla Blazheva, MD



Blazheva, MD graduated from Medical University — Pleven in 2008. Since then, she has
worked as a physician in the Clinical Immunology Laboratory and, since 2016, as a consultant
at the Medical Center — Clinical Institute for Reproductive Meidcine, “St. Elisaveta”. In 2011,
she became an assistant professor in the Department of Clinical Laboratory, Clinical
Immunology, and Allergology at MU-Pleven. In 2016, she earned a specialty in Clinical
Immunology. In 2024, she participated in the course "Tumor-Initiated Vaccine Therapy" in
Tokyo, Japan.

She completed her doctoral training in Immunology from 2020 to 2024. Four scientific
publications in English have been presented in connection with the dissertation work. These
publications are cited in the Web of Science and Scopus. Additionally, ten presentations have
been made at scientific forums, two of which were international and eight of which were

Bulgarian.

According to the reference provided by NACID, Blazheva, MD meets the minimum

requirements for a Ph.D degree.

In my preliminary Statement on the dissertation at the departmental council, | provided many
comments and recommendations. Most of these comments and recommendations were taken

into consideration and used in the final version of the dissertation.

In conclusion, the submitted dissertation meets the requirements of the Higher Education Act
and MU Pleven's Regulations on the Growth of Academic Personnel. The theme is relevant
and appropriate for a dissertation. The work explores the role of endometrial microbiota and
immune cell content in women with reproductive issues. Considerable scientific and
educational work has been carried out. Dr. Blazheva has successfully developed her skills as a
physician and researcher in the fields of clinical immunology and reproductive medicine.
Given these qualities of the work and the Ph.D student, | recommend that the Scientific Jury

to award the Ph.D. to Svetla Ognyanova Blazheva, M.D.
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