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PELHEH3UA

ot nipo¢. n-p bucep Kupunos bopucos, . M.,

pbroBoauTen Ha Karenpa ,,Hedponorus, xemMaTonorus ¥ raCTpoOeHTEpOIOrus‘,

3aM.-peKTop, MeIUIIMHCKH YHUBEpCHTET — [ T1eBeH,

OTHOCHO JHMCEPTAllMOHHHAT TPy Ha I-p Bukropus L[Beranosa L{BeTkoBa, 3a npu1o6uBaHETO
Ha oOpa3oBaTelHa W HayuyHa cTeneH ,Jloktop™, mnpodecHoHanHO HampasieHue 7.1
~MeauiuHa“, JoOKTopcka nporpama ,,EnokpuHosorus u 6osectu Ha oOMsHaTa, Ha Tema:

., [lIpomenu 6 nankpeacnama 6ema-knemvuna @ynkuyua npu Koeuo-19“.

Hacmosiwemo cmanoguwe e uzeomeena na 0CHosanue onpeoesinemo mu 3a dien na Hayuno
acypu cve 3anoeed NeP-1088/31.03.2026 . na Pexmopa na Meouyuncku ynusepcumem —
IIneéen u pewenue na HX, na nvpeomo, wnenpucvcmeeno 3acedanue (IIpomokon

Nel/03.04.2026 2.).

Kpatkn Ouorpadpuunm pannm: 1-p Buxropus Ilseranosa I[seTkoBa € 3aBbpluMiIa
Menununcku yausepeutet — [Inesen npes 2019 r. (Jummoma Ne 316281/2019 r.).
[Tonacrosmem 3aema AJl ,Acucrent” kbpM Cektop ,.Enmokpunonorus™ na Karenpa
..Kapnuosorus, nmynmonoruss u enpokpuHonorus™, ,,YMBAJl ,JI-p I'eopru Crpancku® —
[1neBeH.

MNma npusHara crnequanHocT ..EHpokpuHonoruss u Oosnect Ha obmsHata® (Jluruioma
Nel56170/2024 r.).

Unen e Ha brirapeko Jlpyxectso no Exytokpunonorus, beiarapcku Jlekapcku Cpio3s - Palionna
Konerus I1lnesen.

Biaziee NMCMEHO ¥ TOBOPHUMO aHTIIMHCKU M PpeHCKH e3uK (HuBO B2).

Temara Ha JUCEPTAIlMOHHHUS TPy € TOYEpIeHa OT TPYAHHUTE JAMarHOCTHYHH M
TepaneBTHYHHU NpOOJIEeMH OT MpaKTHKaTa Ha JUCEPTaHTa BbB BPEMETO Ha MaHJEMHUATA OT
SARS-COV2.

JIMCepTalMOHHUAT TPYA € pa3paboTeH B sACEH, JIOTMYHO CTPYKTypUpaH W
METOJIOJIOTUYHO IIOCIIEIOBATENieH BHJ, B 00eM, CBHOTBETCTBAIll HAa M3UCKBaHHATA 3a
oOpasoBarejiHaTta W Hay4yHa CTENeH ,JIOKTOp™, Karo oOXBalla BCHYKH 3aIbJDKUTEIHH
CTPYKTYypHH e€lleMEeHTH: ,JV3mon3Banu chkpameHus” (2 c1p.), ,.BeBemenue® (2 ctp.),
Jluteparypen 0630p* (61 ctp.), ,,.Llen u 3agaun” (2 c1p.), ,Matepuan u meroau™ (19 ctp.),
.Pesynratu u ob6cwxaane (355 crp.), ,.Orpanumuenus Ha wuscneasanero (1 crp.),
..3akmoyenue” (2 crp.), ,,M3Boau™ (2 crp.), ,.JIpunocu (1 crtp.), LIlyOnmukanuu U Hay4HH

yuactus” (1 crp.) u ,bubmuorpapus™ (37 crp.). CrpykTypara Ha TpyJaa € JIOIHYECKH



U3/IbpXKaHa U OCHUIypsiBAa IOCIIENOBATEIHO M apryMEHTHPAHO IPE/ICTaBIHE HAa HAyYHOTO
U3CJie/IBaHe.

B 6ubnuorpadusra ca BKIIOYEHH 3HAUMTENIEH OpOM JIMTEpaTypHHM M3TOYHMIM (463),
KaTo mpeobiafaBamara 4acT OT TAX ¢a Ha JaTHHHI@A U 00XBallaT aKTyalHH MyOIMKaluK OT
MOCJIECAHUTE TOIUHH.

OdopmiienneTo Ha UCEPTALMOHHHUS TPY/I € B ITJIHO ChOTBETCTBUE C H3UCKBAHUSATA HA
[IpaBunHuKa Ha MeqUMIMHCKN yHUBEPCUTET — [1/1eBeH.

JluceprauOHHUAT Tpya € HamucaH BBB (opMar, KOMTO OTroBaps HAa TEPMHHA
»CTaHJapTHA MAIIMHONKCHA CTpaHWLa™, Ccropel AeHCTBALIMAT OBJIrapcKu IbpiKaBeH
crangapT. O0GeMbT Ha JUCEPTAUMOHHUS TP/ € OT 449 (4ETMPUCTOTUH YETHPHUJIECET U JICBET)
MaIIMHOIMCHY CTPaHUIIM, U3KITIOUBANKK M3II0JI3BaHaTa JuTeparypa. To3u 00eM 3HaYUTETHO
HaJXBBpJISL ,,00M4aiiHuTE” 00EMM Ha NMOAOOHM HaydyHH pa3paboTku, 6€3 Ja ce OTpassiBa
HETaTMBHO BbpPXY Kau€CTBOTO Ha MPEICTABEHUTE JaHHH.

[lutrpanusTa ca BbBEX/IaHM B TeKCTa Ha auceprauusita o BJIC (o a36yuen pen) u
Ha4YMH Ha [I0COYBAHE HA CaMMs U3TOYHHUK 110 BaHKyBbpckaTa cicTema 3a peacTaBsiHe.

JluTepaTypHHAT 0030p € M3KIIOYUTEIHO MOAPOOEH, HAMKCAH HA IIECTIAECET M eHa
CTaHJapPTHH MAIIMHOIUCHH CTPAHHUIIH.

Wsnoxenn ca Ouosnoruarta u emnupemuosnorusta wa COVID-19, chBpemeHHHTE
pasOupanvs ¥ akryanuu kiacupukauuu Ha OBY ¥ Bb3MOXHHMTE NMATOTEHETHYHH BPB3KH
MEXy BUpycHaTa HH(peKIus U ObOpeYHUTE U3SABH.

Bb3 ocHOBa Ha OOIMpPHHS JIUTEpaTYpeH 0030p, AMCEPTAHTA M HErOBUTE HAYYHH
PBHKOBOJIMTENIM CH IOCTaBAT 3a OCHOBHATA mex: Ja ce npociedu epwskama mexncoy
BD3NANUMENTHUSL CMAMYC U 2IIOKOZHAMA XOMEOCma3a, NAHKPeacHama B-kiemvyna Gynkyus u
uncyiunosama uyecmeumeninocm 6 ocmpama ¢pasza na sabonseawemo om COVID-19 u
bescumnmommnus nocm-COVID nepuoo*.

3a mocturaHeTo Ha Tasu ue’, A-p LIBetkoBa ce Hacousa BHpXy Henu 12 (aBaHazecer)
OCHOBHH 32/1a4H, KOCTO € MOBEYE OT 0YaKBAHOTO 32 M0I00CH HAYYeH TPY/L.

HaGmonasanu u npocnenssanu ca o6uwo 235 (1Becta TpUAECET U IET) MALMEHTH C
COVID-19, pasnpenenenu B yetupy rpynd. Te ca HpoCieIeHH 10 MHOTO KIWHHYHM H
71a0OpaTOPHA KPUTEPHH 3a TEXKECT HAa MH()EKUMATA M HACTBHIMIM Pa3IMYHH YCIOKHEHMS,
KOHUTO ca JOKa3aHH M0 KaTerOpHYEH HAuHH IIOCPEICTBOM OOpa3HU METOIUKH.

[Ipoyusanero e mpoBeneHo ¢ paspeurenue Ha Komucusrta no Eruka ma Hayunure
W3cnepsanus npu MY-ITnesen ¢ ITporokon Ne72/05.06.2023 r. HaGmroeHHETO € MPOBEAEHO

OT aBTOpa Ha pa3pa60T1<aTa C BOACHIOTO y4aCTHE Ha HAYYHUS PBKOBOJAUTEI HA JUCEPTAHTA.
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H3noa3BaHuTEe METOAH Ca: aHKETEH, JOKYMEHTAJICH, KJIMHUYHH, JaOOpaToOpHH H
WHCTPYMEHTATHA METOH, KaKTO ¥ CbBPEMEHEH CTaTUCTUYECKH aHaIIu3.

JlaHHHUTE OT MOJYYEHHUTE PE3yJITaTH ca OTIMYHO OHArjeAeHu B 165 (CTO mecTaeceT u
ner) gurypu u 144 (cTo YeTUpHIECeT ¥ YeTUPH) TAaOJIHIH C AOCTaThuHA HHPOPMATHUBHOCT U
PE30ITIOLIHSL.

[IpoyuBaHeTo € KIMHHYHO, IPOCIEKTUBHO, OOCEPBALMOHHO, C BKIIOYBAaHE Ha
KOHTpOJIHA TpyIa, U € MpoBelieHo mpu mnauueHtH, ¢ aktueeH COVID-19 u mpexapanu
WHQEKIUATa, MOJOpaHH TO SICHO Je(QUHUPAHM BKIIOYBAINM M M3KIIIOYBAIM KPUTEPHH.
KonTponHara rpyna e chCTaBeHa OT Jikia ¢ MeTaboIuTeH CHHApoM, Hebomeaysanu ot COVID-
19, K0eTO MO3BOJISIBA KOPEKTHO CPABHUTEIIHO OOCHKIaHE Ha MTOJIyYEHUTE PE3YJITaTH U OLIEHKA
Ha crienuduunoro BiausHue Ha SARS-CoV-2 nnbexuusra BepXy B-kiaeTpunara QyHKIus U
MeTabonuTHUsA craryc. Crna3eHd ca BCUUKM €TMYHM M3MCKBAHMs, BKIFOYMTEIIHO MOJNKCBAHE
Ha MHPOPMHUPAHO ChIIACHE OT YUYaCTHUIUTE U OJ0OPEHUE OT KOMIIETCHTHA €THYHA KOMHCHSL.

XapakTeprcTHKaTa Ha H3Cle/[BaHaTa IIONYyJalMs M METOJMKAara Ha MpPOBE/ICHUTE
KJIMHUYHY, 1a60paTOPHU M HHCTPYMEHTAIIHH H3CJICIBAHUS Ca ONMCaHH KOPeKTHO. 3mbiHeHH
ca BCHYKHM YCIIOBHS 32 B3eMaHe, ChXpaHEeHHe U aHaJIu3 Ha OMOJIOTMYHUS MaTepuall.

CraTHCTHYECKH aHaJu3: JIOCTOBEPHOCTTA Ha MOJIyYEHUTE PE3YJITAaTH € J0Ka3aHa ype3
TIPUJIATaHETO Ha ChBPEMEHHH ¥ aIeKBaTHU METO/IM 32 CTaTHCTHYeCKa 00paboTka. V3non3sanu
ca MOJAXOJAIIM HEapaMeTPUUHM CTAaTUCTHUECKH TECTOBE, KOPEJIAIMOHEH, PErpeCHOHEH U
ROC-curve aHanu3, KOHWTO IIO3BOJIIBAT HAAEXKIHA OLIEHKA Ha B3aUMOBPB3KHUTEC MEXIY
M3ClIeIBAaHMTE MTOKA3aTe) i ¥ CHJIaTa Ha TIXHOTO PUCKOBO JEHCTBHE.

OGCHKIAHETO Ha pE3yJITATUTE € KPUTHYHO M MAaKCHMalHO OOEKTHBHO OTpa3siBa
OTHOUIEHHETO Ha JMCEPTaHTa KbM COOCTBEHOTO NpOy4YBaHE B CBETJIMHATA HA JaHHUTE OT
10100HH MMPOyYBaHKs B CBETOBHATA JIUTEPATypa.

OryeTeHu M 00paboTeHH ca CIEJHHTE BaXKHM IapaMeTpd Ha HHCYJIHMHOBHUS
MeTaboau3bM M OeTa-KjeThbyHaTa MaHKpeacHa GyHKuMs: MHOEKCHM Ha HHCYJIHHOBA
4yBCTBUTENHOCT ¥ f3-Kinerbuna Gpynxims, Mnnexcu, 6asupanu Ha C-nenTHz ¥ NPOUHCYIIMH, U
WHpekcH Ha MeTabOJIMTEH M KapIuOMeTaboIUTEeH pUCK. AHaIM3HpaHa € PUCKOBaTa poJis Ha
npouHdramaTopHi U anTuuHpIamMatopuu uurokunu (IL-7, IL-10, IFN-y, TNF-0, IL-17A),
umyHonornuny Mapkepu (CD4, CD8), nokasateny Ha ThkanHa xunokcus (HIF-1o), kakro u
npo- u anTuokcugantHu Mapkep (NFE2L2, 8-epi-PGF2a) 1o oTHOLIIEHNE HA BE3HUKBAHETO U
TeXECTTa Ha HapylICHHWATa B TIJIOKO3HATaA XOMEOCTa3a, HHCYJIHHOBaTa CEKpeuus M

MHCYJIHHOBaTa 1yBCTBHTCIIHOCT.



YTOYHEHA € YyBCTBHUTEIHOCTTA M CHCHM(UYHOCTTA HA BCEKH OT ITOCOUCHHTE
MHJIEKCH/MApKepH, KaTo TMpPEACKa3Ballld Bb3HUKBAHETO/BJIOLIABAHETO HA IAHKPEacHa
JUChYHKIMS WK TIPOSIBEH 3aXapeH JuaderT.

B pesynTar Ha KOpEKTHOTO M3I'BJIHEHHE HAa OrPOMHHs OpOM IOCTaBEHM 3a/1auM,
aucepranTa npezicrass 12 (aBaHajaeceT) M3BOAa, KOUTO ca SICHO JeUHHUPAHH, JIOTHUHH H
100pe CTPYKTypUpaHH.

JlucepTalMOHHUAT TpPY/ 3aBBpIIBa C OOLIO IBAHAAECET TEOPUTHYHU IMPAKTHUYECKH
MPHHOCA, CBHP3BALIM PUCKA 32 PA3BUTHETO HA 3aXapeH AUa0eT ¢ pa3InyHu MPOUH(IaAMaTOPHHU
MapKepa, HHJIeKCa U MpeJBapUTEeIHa TOTOBHOCT 3a U3sBaTa Ha MOJOOHU HapyILICHHUS.

B nmucepraunMoHHus TpyJ 3a NBpBH OBT B ObJrapckara Hay4Ha JIATEPATypa Ce
PE/ICTABAT COOCTBEHM KIMHHYHH U JIAOOPATOPHHU PE3YJITATH OT KOMILIEKCHO, POCIEKTHBHO
00cepBallMOHHO MPOYYBaHE, HACOYEHO KbM OLIEHKA Ha IaHKpeacHaTa P-KIeThbuHa (yHKIHS,
IIFOKO3HATa XOME0CTa3a U HHCYJIMHOBATa PE3MCTEHTHOCT U nanueHTu, npekapaiu COVID-
19.

CepliuecTBeH NPMHOC TNpPEJACTABISIBAT IMOJYyYEHHTE pE3YJITATH, XapaKTepU3Hpalld
MeTaboNMTHHUA npodun u P-kinerbyHarta (GyHKUMs npud nauueHtd ciaen SARS-CoV-2
vH(pEKIHs, CPABHEHH C KOHTPOJIHA IPyIIa OT JIMLA ¢ METAGOJIUTEH CHHIPOM, HeOO0IeTyBalH OT
COVID-19. Jlannute yOeIuTeNHO IOKa3BaT HaJMYME HAa HApyLIEHHs B IVIIOKO3HATA
XOMeOCTa3a, U3pa3eHU Ype3 IPOMEHH B [I0KA3aTeIUTe Ha B-KiieThYHaTa QyHKIHS U TOBUIIEHA
HHCYJIMHOBA PE3UCTEHTHOCT, KOETO MOAKPEIS XUIIOTe3aTa 3a HeOJIaronpusITHO Bb3AeHCTBHE HA
SARS-CoV-2 BepXy eHIoKprHHATA (DYHKIMS HA ITAHKpeaca.

C opuruHaieH XapakTep ca pe3y/iTaTHTe, CBbpP3aHH C OLEHKara Ha B-KjieThbuHaTa
(yHKuMs upe3 U3MON3BAHE HA CYPOraTHH WHAEKCH, KaKTO M aHAIM3bBT HA TAXHATA BPBH3KA C
BB3MATUTSIIHUTE IMTOKWHH, MApKEpUTE Ha OKCHJATUBEH CTPEC W BUPYC-HHIylMpaHaTa
KJICThYHA XUIOKCHsL. Y CTAHOBEHHTE 3aBUCUMOCTH JIOIPUHACAT 3a MO-A00pOTO pazdupaHe Ha
natopu3MOJOTHYHUTE MEXaHU3MH, Ype3 kKouto COVID-19 moxke 1a HHAYLMPA UK 33bI00UH
B-knerbuHaTa AUCHYHKIHS U MHCYJIMHOBATA PE3HCTEHTHOCT.

Chuio ¢ OpurvHajeH XapakTep ca pe3yJTaTuTe OT KOMIUIEKCHHMs AaHAIW3 Ha
MMYHOBB3NAIUTEIIHUS CTAaTyC, BKJIIOYBAIL I1IPO- U aHTHUH(IaMaTOPHH LIUTOKMHHI, MApKEPH Ha
KJICTHYHO-ME/IMMPAaHUsl MMYHEH OTIFOBOpP M CHCTeMara Ha KOMIUIEMEHTa. Te3u JaHHu
MIO3BOJISIBAT JIa C€ HAIIPaBH apryMEHTHpaHa BPb3Ka MEX/IY EPCUCTUPALIOTO Bh3IAJICHHE CIIE]]
COVID-19 u nacremunure merabonuTHH Hapyuienus. C TIPUHOCEH XapakTep ca M
pe3yiTaruTe, CBbp3aHH C OLIEHKAaTa Ha OKCHUJATUBHHUS CTPEC U aHTHOKCHUAHTHATA 3alllWTa,

KaKTO U TAXHOTO Y4YaCTHUE B HAPYLICHUSTA HAa HHCYJIMHOBaTa CCKpCLUs U 4YYBCTBUTCIIHOCT.
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JlaHHHUTE, CBBP3aHU C TUCEPTALMOHHHUSAT TPY/I Ca OTPa3eHH B 5 (II€T) MBIHOTEKCTOBU HAYy4YHHU
MyOJHKAIMK U ca U3HECEHU Ha (popyMH KaTo HayyHH NPEICTABSIHHUS.

JI-p Bukropust l[BeTkoBa mOKa3Ba, MMa JOCTAThYHO 3HAHUS, NPUTEXaBa HEOOXOIUMUTE
Ka4yecTBa Jia MPOBe/Ie MPOyYBaHE U Jia ONHUIIE Ha JIOCTBIICH HAayueH €3UK Pe3yJITaTUTE OT HETO

B MCIHIIMHCKH CITHCaHHs C BUCOKH U3UCKBaHHA KbM aBTOPHUTE.

Hpeanm TOPEHU3JI0KEHOTO, JaBaM CBOsATA MOJIOXKHUTEJIHA OHEHKA Ha NHCEPTALMOHHHUSA TPYX

Ha J1-p Bukropus [[BeranoBa [[BeTkoBa U mpuKaHBaM OCTaHAIUTE WieHOBe Ha HayyHoTo xxypu
Ja Me mojakpensT 3a npuckkganero my Ha OHC | JlokTop® mo Hay4Hara CIENUAIHOCT
..EHJIOKpHHOJIOTHS U O0JIecTH Ha OOMsIHaTa™.

Ha ocHoBaHue 4n.59 ot 33714
Anpun, 2026 r. M3roTBUJI CTAHOBULIETO:

rp. [1neBen /mpod. a-p bucep K. bopucos, a. m./



REVIEW
by Prof. Biser Kirilov Borisov, MD, PhD
Head of the Department of Nephrology, Hematology and Gastroenterology,

Vice-Rector, Medical University — Pleven,

regarding the dissertation work of Viktoria Tsvetanova Tsvetkova, MD, for the acquisition of the
educational and scientific degree “Doctor”, professional field 7.1 “Medicine”, doctoral program

“Endocrinology and Metabolic Diseases™, on the topic:

“Changes in pancreatic beta-cell function in Covid-19".

This statement was prepared on the basis of my appointment as a member of the Scientific Jury by
order No. P-1088/31.03.2026 of the Rector of the Medical University — Pleven and the decision of
the Scientific Jury, at the first, absentee meeting (Minutes No.1/03.04.2026).

Brief biographical data: Victoria Tsvetanova Tsvetkova, MD, graduated from the Medical
University of Pleven in 2019 (Diploma No. 316281/2019).

She currently holds the position of Assistant at the Endocrinology Sector of the Department of

Cardiology, Pulmonology and Endocrinology, University Hospital "Dr. Georgi Stranski" - Pleven.

She has a recognized specialty "Endocrinology and Metabolic Diseases" (Diploma No.

156170/2024).

She is a member of the Bulgarian Society of Endocrinology, Bulgarian Medical Association -

Pleven.
She is fluent in written and spoken English and French (level B2).

The topic of the dissertation is drawn from the difficult diagnostic and therapeutic problems

from the practice of the dissertationist during the SARS-COV2 pandemic.



The dissertation is developed in a clear, logically structured and methodologically
consistent form, in a volume corresponding to the requirements for the educational and scientific
degree "doctor", and covers all mandatory structural elements: "Abbreviations used" (2 pages),
"Introduction" (2 pages), "Literature review" (61 pages), "Aim and objectives" (2 pages), "Material
and methods" (19 pages), "Results and discussion" (355 pages), "Limitations of the study" (1 page),
"Conclusion" (2 pages), "Contributions" (1 page), "Publications and scientific participations" (1
page) and "Bibliography" (37 pages). The structure of the work is logically sound and ensures a

consistent and reasoned presentation of the scientific research.

The layout of the dissertation is in full compliance with the requirements of the Regulations

of the Medical University - Pleven.

The dissertation is written in a format that corresponds to the term "standard typewritten
page", according to the current Bulgarian state standard. The volume of the dissertation is 449 (four
hundred and forty-nine) typewritten pages, excluding the literature used. This volume significantly
exceeds the "usual" volumes of similar scientific works, without negatively affecting the quality of

the presented data.

The bibliography contains 463 (four hundred and sixty-three) literary sources, four of which

are in Cyrillic.

The citations are entered into the text of the dissertation according to the Bulgarian
Literature Classification System (in alphabetical order) and a way of indicating the source itself

according to the Vancouver System of Presentation.

The literature review is extremely detailed, written on sixty-one standard typewritten
pages.
The biology and epidemiology of COVID-19, modern understandings and current

classifications of acute respiratory infections and possible pathogenetic links between the viral

infection and renal manifestations are presented.

Based on the extensive literature review, the doctoral candidate and his scientific
supervisors set the main goal: "o frace the relationship between inflammatory status and glucose
homeostasis, pancreatic B-cell function and insulin sensitivity in the acute phase of COVID-19

disease and the asymptomatic post-COVID period".
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To achieve this goal, Dr. Tsvetkova focuses on as many as 12 (twelve) main tasks, which

is more than expected for such a scientific work.

A total of 235 (two hundred and thirty-five) patients with COVID-19, divided into four
groups, were observed and followed. They were followed up according to many clinical and
laboratory criteria for the severity of the infection and various complications occurred, which were

proven in a categorical manner using imaging methods.

The study was conducted with the permission of the Research Ethics Committee at MU-
Pleven with Protocol No.72/05.06.2023. The observation was conducted by the author of the work

with the leading participation of the doctoral supervisor.

The methods used are: survey, documentary, clinical, laboratory and instrumental

methods, as well as modern statistical analysis.

The data from the obtained results are excellently illustrated in 165 (one hundred sixty-five)

figures and 144 (one hundred forty-four) tables with sufficient informativeness and resolution.

The study is clinical, prospective, observational, with the inclusion of a control group, and
was conducted in patients with active COVID-19 and who had recovered from the infection,
selected according to clearly defined inclusion and exclusion criteria. The control group is
composed of individuals with metabolic syndrome who did not suffer from COVID-19, which
allows for a correct comparative discussion of the results obtained and an assessment of the specific
impact of SARS-CoV-2 infection on B-cell function and metabolic status. All ethical requirements
have been met, including signing of informed consent by the participants and approval by a

competent ethics committee.

The characteristics of the study population and the methodology of the clinical, laboratory
and instrumental examinations performed are described correctly. All conditions for taking, storing

and analyzing the biological material have been met.

Statistical analysis: The reliability of the results obtained has been proven through the
application of modern and adequate methods for statistical processing. Appropriate non-parametric
statistical tests, correlation, regression and ROC-curve analysis were used, which allow a reliable

assessment of the relationships between the studied indicators and the strength of their risk effect.



The discussion of the results is critical and maximally objectively reflects the doctoral
candidate's attitude towards his own study in the light of data from similar studies in the world

literature.

The following important parameters of insulin metabolism and beta-cell pancreatic function
were recorded and processed: Indices of insulin sensitivity and B-cell function, Indices based on
C-peptide and proinsulin, and Indices of metabolic and cardiometabolic risk. The risk role of
proinflammatory and anti-inflammatory cytokines (IL-7, IL-10, IFN-y, TNF-a, IL-17A),
immunological markers (CD4, CD8), indicators of tissue hypoxia (HIF-1a), as well as pro- and
antioxidant markers (NFE2L2, 8-epi-PGF2a) was analyzed in relation to the occurrence and

severity of disorders in glucose homeostasis, insulin secretion and insulin sensitivity.

The sensitivity and specificity of each of the indicated indices/markers as predictors of the

occurrence/worsening of pancreatic dysfunction or manifest diabetes mellitus were specified.

As a result of the correct completion of the huge number of tasks set, the dissertation

candidate presents 12 (twelve) conclusions that are clearly defined, logical and well-structured.

The dissertation work ends with a total of twelve theoretical and practical contributions,
linking the risk of developing diabetes mellitus with various proinflammatory markers, indices and

preliminary readiness for the manifestation of such disorders.

The dissertation, for the first time in the Bulgarian scientific literature, presents our own
clinical and laboratory results from a complex, prospective observational study aimed at assessing
pancreatic -cell function, glucose homeostasis and insulin resistance in patients who have had

COVID-19.

A significant contribution is made by the results obtained, characterizing the metabolic
profile and B-cell function in patients after SARS-CoV-2 infection, compared with a control group
of individuals with metabolic syndrome who did not suffer from COVID-19. The data convincingly
show the presence of disorders in glucose homeostasis, expressed through changes in B-cell
function indicators and increased insulin resistance, which supports the hypothesis of an adverse

impact of SARS-CoV-2 on the endocrine function of the pancreas.

The results related to the assessment of B-cell function using surrogate indices, as well as
the analysis of their relationship with inflammatory cytokines, markers of oxidative stress and
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virus-induced cellular hypoxia, are of original nature. The established dependencies contribute to
a better understanding of the pathophysiological mechanisms by which COVID-19 can induce or

exacerbate (3-cell dysfunction and insulin resistance.

Also of original nature are the results from the complex analysis of the
immunoinflammatory status, including pro- and anti-inflammatory cytokines, markers of the cell-
mediated immune response and the complement system. These data allow us to make a reasoned
connection between the persistent inflammation after COVID-19 and the metabolic disorders that
have occurred. The results related to the assessment of oxidative stress and antioxidant protection,
as well as their participation in disorders of insulin secretion and sensitivity, are also of a

contributing nature.

The data related to the dissertation work are reflected in 5 (five) full-text scientific

publications and have been presented at forums as scientific presentations.

Victoria Tsvetkova, MD shows that she has sufficient knowledge, possesses the necessary
qualities to conduct a study and describe its results in an accessible scientific language in medical

journals with high requirements for authors.

Given the above, | give my positive assessment of the dissertation work of Victoria

Tsvetanova Tsvetkova, MD and invite the other members of the Scientific Jury to support me in
awarding it the ESD "PhD-Doctor of Philosophy" in the scientific specialty "Endocrinology and

Metabolic Diseases".

Ha ocHoBanume 4n.59 ot 33114
April, 2026 Prepared the statement:

Pleven /prof. Dr. Biser K. Borisov, MD/



