Ho ,,Menuuuncku YHauxepcuter — [1neBen
®axynrter ,,3apaBuu ['prxu
Karenpa ,,Knenuuna nabopatopusi, KIMHIHA UMYHOJIOTHS U QJIEPTOIOTHS

Cra"moBuIle

OTHOCHO AMCepTallMOHEH TPY/ Ha Tema ,,IIpoyuBaHe HA eHIOMeTPUAJHUS UMYHEH Npodu u
€H0MeTPHATHATA MHUKPOOMOTA NPH KeHHM C PENpPOAYKTHBHU Heycmexu*“, c aBTOp I-p
Cgetraa OrasinoBa buaxkeBa or Menununcku YuupepcuteT — [lneBen. Karenpa ,,Knunnuna
naboparopusi, KIMHUYHA UMYHOJIOTHUS W alleproyioTus’ 3a 3aliiuTa W MoJlyyaBaHE Ha HaydyHaTa
crenien “Jlokrop”, mpodecroHanHo HampeieHue 7.1. ,MeaumuHa™ MO JOKTOpCKAa Iporpama

“UmyHnonorus”.

ot lou. n-p Pymen I'. Pyces, n.m., Karenpa ,,AHaTOMUS, XUCTONOTHUS, LIUTOJIOTUS U OUOJIOTHA™,
Ha ®Dakynrera no Meaunuuaa kbM Menuuuacku YHuBepcuteT — [liesen; Hayuen /Iupektop Ha
Fertility and Cryogenics, Chicago, IL, CAILl u YmpaBuren na Penpo MuoBa NUmyHnonoruuna
JIa6oparopus kpM ML ,,Curpunos* Codus.

[IpeacraBeHuAT 3a pereH3UpaHe AMCEPTAMOHEH TPy € aKTyajaHO, 3aJbJI00YEHO U C
0€3CIOPeHO MPUHOCEH XapakTep H3CIeABaHE C HAYYHO-TIPUJIOKHA CTOWHOCT B 00JIacTTa Ha
penpoyKTUBHaTa WMyHOOWoJjorusa. TemaTukara Ha Tpyda pasriexia HSIKOM  OT
XapaKTepUCTHKUTE Ha CEHJIOMETPUAIHUS HMYHEH Npoduia H MHKPOOMOTa TMpH JKEHU C
PENPOAYKTUBHH HEYCIeXU. AKTYATHOCTTa Ha MpobiieMa € CBbp3aHa C MOBUIIABAIIOTO 3acAraHe
OT JieMorpadckaTta Kpu3a Ha OBJIrapCKOTO HaceJIeHHe M HyXkJaara OT ¢epTuiHa MOIyJanusi U ¢
KpaiiHa 11eJ1 pa3paboTBaHe Ha TUArHOCTHYHU U TEPATICBTUYHU TTOJIXOJIH.

JlucepraniuoHHUAT TpyJ € Hamucad Ha 183 crpanunm, cTpykrypupaH kato: BuBeneHue,
Jlutepatypen o030p; Llem; 3amaum; Marepuanu u metonu; Pesynraru; uckycusi; M3Bonu;
3axmouenne u [lpunocu; I[lpunoxenus. Umroctpupan e ¢ 21 ¢urypm n 15 Tabmumu. B

oubmmorpadckust CHUCHK ca TUTUPaHu 336 JIMTepaTypHA U3TOYHHKA.




B mpencraBeHusAT AMcepTalMOHEH TPy, aBTOpa CHU IOCTaBd 3a Led Ja ce Ipoydar
XapaKTEePUCTUKHUTE HA CHIOMETPUATHUAT UMYHEH TPOQHI U €HIOMETpPHUAIHATa MUKPOOUOTa TIPU
’KEHH C MOBTapsIIa C€ UMIUTAHTAIIMOHHA HEJOCTATHUHOCT M IMOBTAPSIIN Ce 3aryOH Ha IUI0/1a Cliek
ART npouenypu.

OceM 3a/1aun Ha MPOYYBAHETO ca (GOPMYIMPAHH 10 HAUMH, 103BOJISABALL IOCTHIATETHOTO
BHUKBaHE B npobisiema. M3cieaBanero npemMuHana npe3 Hikosko erana: 1. [Tonbop u rpynupane
Ha manueHTturte. 2. BHenpsBaHe Ha METOA 3a OIpENENsHE Ha CHIOMETPHATIHHUTE JICBKOLUTHH
nonynanuu. 3 u 4. M3scinenBaHe Ha KEHHM C PENPOAYKTUBHU IMOPOJIEMH ciell aCUCTHpaHU
TEXHOJIOTUU 3a ONpejesiHe Ha eHJAOMETpUalHuTe MMYHHHM kieTku u dpe3 JIHK ananuz nHa
€HJOMETpUamHu Ouorcuu. 5, 6 U 7. AHaNWM3 Ha pe3yATaTUTE U MPOYYBAHE 3HAUYCHHETO Ha
pe3yaTaTuTe C BB3MOXKHOCTH 3a Tepamusi. 8. M3paboTBaHe Ha alropuThM 3a JUATHOCTHKA U
Tepamnus.

ExcriepuMeHTanHuAT MaTeprall € NOAXOASI 32 LeIUTe Ha U3CIEIBAHETO U € JOCTaThueH
o0eM 3a JOCTOBEPEH CTAaTHCTUYECKH aHanmu3. M3Mmon3BaHMTE METOAM Ca KOMIUIGKCHH U
aJIeKBaTHU Ha TIOCTaBeHaTa IeNl. Te BKIIOYBAT TONSIM HAa0Op OT BHCOKO HH()OPMAaTHUBHH H
B3aMMHO JIOIBJIBAIIH CE ChbBPEMEHHU MeTO/IU (ChOMpaHe Ha SHIOMETPUATHHA NPOOH, H3CIICBAHE
Ha eHaoMeTpuanHata Mukpobuora yupe3 Femoflor 16 Real-time PCR, ¢dmoy-uromerpus,) u
CTaTUCTHUYECKH aHAIN3H, OCUTYPSBAIIH JOCTOBEPHOCT Ha TIOJTYYCHUTE PE3YIITATH.

Pesynratute ca onmucanu moapoOHO M 3aabi100ueHO B 9 paszena, KaTto ca JUCKYTHpPaHH
noJipobHo U KputuyHo. [Tomydenure pezyntaru umar ¢GyHIaMEHTAJIEH XapakTep € MPHIIOKHO
3Ha4YeHUE 32 MEAMLMHCKATa MpaKTHKa KaTO MOJEKYJISPHO-TEHETUYHUAT aHalu3 MoKa3Ba, ue 77
OMOINCMM MMaT 3HAYMTEIHO HapylleHa MHMKpoOMoTa C mpeobsiajaBaHp Ha JUCOMOTHYHU
OaKkTepuH ¥ HaAMaJIeHH JIAKTOOAIMIIN. 3a pa3iiiKa OT MPEAUIITHA POYYBAHUB TPU €HIAOMETPHUTH,
pesyntatute Ha 1-p biaxeBa mokassat o Hucku HuBa Ha yrepunHute UNK CD16-/CD56+, Ho n
no-Bucok % CD3+ knerku. M3cnenBaHusiTa MOKa3BaT pa3ivyvs B UMYHHHUAT npoduia Ha
MAIMEHTUTE U MOTAaT Ja MMaT BaYXKHU KIIMHUYHU TIOCJIEICTBHS, KOUTO Ja TIOBJIHSAT HA TepaIusTa
Y TIPOTHO3ATA.

Ot u3cnenBanusTa Ha O-p biaskeBa Morar a ce HampaBsT HAKOJIKO 0000meHn u3Boaa: 1.
Hannunero Ha noctaTbyHO HMBO Ha JlakToOaummiM € BaKHO 3a epeKTHBHATa MMIUIHTALMS, 2.
Hamanennero UM Moxe jaa J0Bele J0 JIOKAJTHO BB3MAJCHHE U CHOTBETHO JI0 KOJUYECTBEHH

IIPOMEHMB DA3NPEAEICHUETO HAa HMYHHUTE KIeTkH; 3. Jlu30uo3ara Ha €HAOMETpHalHaTa



MHUKpOOHOTa MOXeE J1a € YacT OT MaToreHesa npu penpoIyKTUBHUTE Heycnexy; 4. Bucokurte HuBa
Ha JIEBKOIIUTHTE CBUICTEJICTBAT 32 BU3MAIMTENEH mpoliec; 5. Jluncara Ha 1akTobanuim Moxe aa
JIOBEJIE Ja JIOKAJIHO Bb3MAJICHUE C KOJIMYECTBEHU IIPOMEHHU B €HJOMETPUATHUTE UMYHHU KIIETKU;
6. IlpoOuTunure MoraT Aa MOIyIUpaT €HAOMETpUaIHaTa MHKpoOMOTa W Ja ObJaT HOBa
TeparneBTUYHA Bb3MOXKHOCT.

DopMyaupaHUTE 5 TPUHOCU C OPUTMHAJIEH XapaKTep OTpa3sBaT IPABUIIHO IOJIyYEHUTE
pe3ynraTd W MMaT  HaydyHO-TIPWJIOXKHA CTOWHOCT. Pa3paborena e Mmeroamka 3a
(bIOYLUTOMETPUYHO OMpeEeisHe HAa €HAOMETPUAIHU JIMMOOIUTHHU MOMyJallMid OT OMONCHYEH
Matepuain. [IpunoxkeH e KOMIUIEKCEH IMOAXOA MpH H3CIeBaHE Ha OHOINCHUU, KOMOWHHUpAIL
MOJIEKYJISIPHO-TEHETUYEH U M (UIOYLHUTOMETPUYEH aHalu3. AHAJIU3UpPaHO € BIMSHUETO Ha
eHJIoOMeTpUagHaTa MHUKpPOOMOTa BBPXY JOKAJIHUAT MMYyHEH OTroBop. M3mon3BaH e mMeron 3a
rpynupaHe Ha €HJIOMETpUaIHi OUOIICHH Bb3 OCHOBA Ha ChCTaBa Ha MUKpoOuoTaTa. HampaseHo e
MPOyYBaHE , KOETO OLIEHSBA MATOT€HUTE OT FOPHUTE TCHUTATHH MBTUIIA M TSIXHATa PO 3a
XPOHUYHHUS €HIOMETPUT U €HI0MEeTpUaIHaTa Jucorosa.

CnuchbkbT Ha HayyHUTE TpynoBe Ha 1-p CBerna bnaxeBa BkirouBa 4 3ariaBusi B
cnucanus ¢ IF. Mima 10 ydacTusi B HallMOHAIHU U MEXIYHApOJHHU HaydyHU (HOPYMH, KaKTO U

y49aCTrueC U pbKOBOJCTBO B IBA IIPOCKTA BbB BPB3Ka C JUCCPpTALUATA.

Bb3 ocHOBa Ha TOpeH3I0KEHOTO, MpenopbuBaM Ha yBaxaeMusaT HayueH cbBET KbM
MeauuyuHckn YHuBepcuter — [lneBeH nga mpuchau HaydHara creneH “/[oxkTop” mo HaydHa
cneuuanHoct “MmyHnonorus”, mpodecuoHanHo HampaBieHue ,,MeauuuHa“, Ha 1-p Caeria

Orusuosa biaxxesa

10.05.2025

Penenzent: Ha ocHoeanme un. 59 or 3311

(momt. JI-p Pymen I'. Pyces, am)



To the Medical University — Pleven
Faculty of Health Care
Department of Clinical Laboratory, Clinical Immunology and Allergology

Review

Regarding the dissertation entitled “Study of the Endometrial Immune Profile and Endometrial
Microbiota in Women with Reproductive Failures”, authored by Dr. Svetla Ognyanova Blazheva
from the Medical University — Pleven, Department of Clinical Laboratory, Clinical Immunology and
Allergology, submitted for the acquisition of the scientific degree “Doctor” in the professional field 7.1.
Medicine, within the doctoral program in Immunology.

By:

Assoc. Prof. Roumen G. Roussev, MD, PhD,

Department of Anatomy, Histology, Cytology and Biology,

Faculty of Medicine, Medical University — Pleven;

Scientific Director at Fertility and Cryogenics, Chicago, IL, USA;

Managing Director of Repro Innova Immunology Laboratory at MC “Sigridov,” Sofia.

The submitted dissertation is a current, in-depth, and undoubtedly original study with scientific and
practical value in the field of reproductive immunobiology. The topic addresses some characteristics of
the endometrial immune profile and microbiota in women with reproductive failures. The relevance of
the problem lies in its connection to the increasing impact of the demographic crisis in Bulgaria and the
need for a fertile population, with the ultimate goal of developing diagnostic and therapeutic

approaches.

The dissertation is written in 183 pages and is structured as follows: Introduction; Literature Review;
Aim; Objectives; Materials and Methods; Results; Discussion; Conclusions; Contributions; and

Appendices. It is illustrated with 21 figures and 15 tables. The bibliography contains 336 cited sources.

The author aims to investigate the characteristics of the endometrial immune profile and microbiota in

women with recurrent implantation failure and recurrent pregnancy loss after ART procedures.

Eight research objectives are formulated in a way that allows a stepwise understanding of the problem.

The study proceeds through several stages:
1. Selection and grouping of patients;

2. Implementation of a method for determining endometrial leukocyte populations;

3 & 4. Investigation of women with reproductive issues after assisted reproductive technologies,



to determine endometrial immune cells and perform DNA analysis of endometrial biopsies;

5, 6 & 7. Analysis of results and investigation of their significance for therapy;
3. Development of a diagnostic and therapeutic algorithm.

The experimental material is appropriate for the aims of the study and is of sufficient volume for
reliable statistical analysis. The applied methods are comprehensive and suitable for the objectives.
They include a wide range of highly informative and complementary modern methods (collection of
endometrial samples, analysis of endometrial microbiota via Femoflor 16 Real-Time PCR, flow

cytometry), and statistical analyses ensuring the reliability of the results.

The results are described thoroughly across nine sections and are critically discussed. They have
fundamental importance with practical medical implications, such as the molecular-genetic analysis
showing that 77 biopsies presented significantly disrupted microbiota, with a predominance of
dysbiotic bacteria and reduced lactobacilli. Contrary to previous studies on endometritis, Dr.
Blazheva’s results indicate lower levels of uterine uNK CD16-/CD56+ cells and a higher percentage of
CD3+ cells. Her findings highlight differences in patients’ immune profiles, which may have important

clinical consequences affecting therapy and prognosis.
Several general conclusions can be drawn from Dr. Blazheva’s study:
1. Asufficient level of Lactobacilli is essential for successful implantation;

2. Their reduction may lead to local inflammation and quantitative changes in immune cell

distribution;
3. Dysbiosis of the endometrial microbiota may be part of the pathogenesis of reproductive failure;
4. High leukocyte levels indicate an inflammatory process;

5. The lack of lactobacilli may lead to local inflammation with quantitative changes in endometrial

immune cells;
6. Probiotics may modulate the endometrial microbiota and serve as a new therapeutic option.

The five stated original contributions accurately reflect the obtained results and possess scientific and
practical relevance. A methodology for flow cytometric determination of endometrial lymphocyte
populations from biopsy material has been developed. A complex approach was applied in biopsy
studies, combining molecular-genetic and flow cytometric analysis. The influence of endometrial

microbiota on the local immune response was analyzed. A method for grouping endometrial biopsies



based on microbiota composition was used. A study evaluating upper genital tract pathogens and their

role in chronic endometritis and endometrial dysbiosis was conducted.

Dr. Svetla Blazheva’s list of scientific works includes 4 titles published in journals with impact factor.
She has 10 participations in national and international scientific forums, as well as involvement and

leadership in two research projects related to the dissertation.

Based on the above, | recommend that the esteemed Academic Council of the Medical University —
Pleven confer the scientific degree of “Doctor” in the scientific specialty Immunology, professional

field Medicine, to Dr. Svetla Ognyanova Blazheva.

12.05.2025

Reviewer: Ha ocHoBaHue un. 59 or 331
Assoc. Prof. Dr. Rumen G. Rusev, MD, PhD



