
Ao IlpencenaTeJ1fl Ha HayqH0 )KYPH,

onpeneneH0 3ar10BeA N! 1088/31.03.2026

Ha PeKTopa Ha MY - IIJ1eBeH

CTAHOBHIUE
OT Aon. A-p HeBeHa SIHKOBa qaKb1)0Ba, AM

KarreÅpa rro EHAOKPHHOJIOPHH, MO, MY -

YCBAJIE „AKaA.HBXIeHqeB" EAÅ, BTopaKJIUHUKa no nma6eTonorH51

OTHOCHO nmcePTaUHOHeHTPYÅ 3a npHA06HBaHe Ha 06pa30BaTeJIHa H Hayt1Ha CTeneH „ÅOKTOP" B
06naCT Ha BHCL11eTO 06pa30BaHHe 7. 3mpaBeona3BaHe H cnopT, npo(becH0HaJIH0 HanpaBneHme 7. I

MeAH11HHa, AorcropcKa nporpaMa EHAOKPMH0110FHfl

Ha A-p BHKTOPHH IIBeTaHOBa I-IBeTKOBa,

ÅOKTOPaHT KBM KarreApa no Kapnmonorm, 11YJIMOJ10rmq H eHAOKPHHOJ101"H51, OaKYJITeT
MeAHUHHa, MeAHUHHCKH YHMBepcwreT - I-IneBeH

Ha TeMa „llpojvteuu 6 namcpeacnama bema-mumbtma Øymcuu51 npu KoguD-19"

C HayqeH PbKOBOÅHTeJ1 Aon. A-p KaTH TonopoBa,AM

CbC 3a110BeA Nel 088/31.03.2026 Ha PeKTopa Ha MenHUHHCKH YHHBepcwreT - FIJIeBeH CbM

Ha3HaqeHa 3a BbH111eH qneH Ha Hayt1HOT0 xypn H C pemeHvre Ha HeroBOTO 11bpB0 3acenaHne CbM

onpeneneHa na VBFOTBSI CTaHOBH111eHa ropenocoqeHHfl AmcePTa1AHOHeHTpyA.

AeKJ1apmpaM, qe HAMaM Ha HHTepecm H 0Tr0BaPflM Ha H3UCKBaHeTO 3a BilHCBaHe C

HayK0MeTpmqHH norca3arreJIH B HALIMA.

CTaHOBMLUeTO e H3FOTBeHO I-la 6a3aTa Ha npeÅcTaBeE-1 11bJ1eH K0Mr1neKT AOKYMeHTH, CbrnaCHO

U3HCKBaHH51Ta Ha 3aKOHa 3a pa3BHTme Ha arcaneMmqHH% CbCTaB B Peny6JIHKaBbJ1rapHfl (3PACPb)
H IlpaBHJIHHKa 3a pa3Bmrrue Ha aKaneMHt-1HH}1 CbCTaB (IUPAC) Ha MY - VIJIeBeH.

1. AKTyaJIHOCT Ha np06neMa

TeMama Ha AHCePTaUUOHHH51 TPYA e KarreropMLIH0 arcryaJIHa. IlaHÅeMH51Ta K0BHA-19 AO MOMeHTa

e HaM1-rOJ1%MOTOH3f1HTaHue Ha HameTO CBBpeMue, Roero 3acerHa BCHLIKH 06naCTH Ha )KHBOTa, HO

orrnpaBH Hai-roneMH npeAH3BmcaTeJICTBa mpen MeAHUHHCKaTa TeopH51 H npaKTHKa. KOBHÅ-19
r10CTaBH peanua BBIIPOCH H B 06nacvra Ha eHAOKPUHOJ10rHflTa, KOUTO BCe ome

npcxr CBOA 0Tr0Bop, KaTO MO)Ke 6m C Haji-roJ151Ma qecT0Ta u npaKTHqecKa CTOVIHOCT e Bpb3Karra

Ha KOWA-19 HHd)eKUH51Ta C HapymeHH51Ta B 1"JIEOK03HMfl Mera60JIH3bM, KaKTO 110 BpeMe Ha

ocTpaTa (l)a3a Ha HH(beKUHHTa, TaKa H B nocneÅBa111Vf51 nepH0Å. 110 npHLIHHa BC51KO HayqH0

U3CJ1eÅBaHe no rreMaTa mpeÅcrraBJ151Ba ueHeH HayqeH npHHoc B CBeTOBeH Maula6, a Ha HaUUOHUIHO

HUBO Hayt-1H0T0 Vi3cneÅBaHe, npencTaBeH0 B AHCePTaUHOHHHflTpyn, e eAH0 OT MaJIKOTO no •reMaTa.

2. CTpyKTypa Ha AHCePTaUHOHHHf1 erpyn
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[IpeÅCTaBeHH%TAHcep-raLIH0HeH erpyn CbAbP)Ka 505 CTPaHHUH, OT KOHTO BbBeneHHe - 2 CTPaHHUH,

JIHTepaTypeH 0630P - 61 cTpaHmum, uen m 3amaqm - 2 CTPaHHUH, MeTOAH H MaTepvraJ1 - 20

CTPaHHUH, pe3YJITaTH H 06Cb)KAaHe - 357 CTPaHHUH, 3aKmoqeHne - 3 CTP., H3BOÅH - 2 crrpaHH1_1H,

IIPHHOCH - 2 CTPaHHUH, ny6JIHKaUHH m yqacTH51 BBB Bpb3Ka C AHCePTaUHOHHU51 TPYÅ - I CTPaHHUa,
6H6nmorpa(bcKa cnpaBKa - 48 CTPaHHUH C 463 3arnaBH51, OT KOUTO 4 Ha KHPHJIHLta. MaTepnaJ1bT e

0HarneneH c 199 (l)mrypvl H 144 rra6nmun.

3. JInrrepaTypeH 0630P
JIHTeparrypHHflT 0630P e MHORO 06CTOeH, 3aÅbJ160qeH, A06pe crrpYKrypupaH, HarlHCaH Ha
BHCOK HayqeH CTHJI H C 51CHa noruqecKa nocneAOBæreJIHOCT. KOM11J1eKCHO H B neraMJIH ca
purnenaHH 6eTa-KneTbLIHaTa 6HOJ101"Hfl H MexaHH3MHTe Ha SARS-CoV-2-19
BHPYCHaTa C (I)OKYC Bbpxy 3acnraHe-ro Ha eHAOKPHHHH% H eK30KPHHHH51 rlaHKpeac H

norreHLUWIHHTe MexaHH3MH Ha pa3Bwrme Ha pa3JIHLIHHTe (I)OPMH Ha 3axapeH Åua6e•r H Hapyu_1eHPifl
B rmOK03HaTa xoMeocTa3a. OqepTaHH ca ACHO HeAOCTaTbHHOTO H3flCHeHHTe 06naCTM B

pa3BHTneT0 Ha ,xmneprJIHKeMHfl B paMKHTe Ha ocTpaTa H TIOCT-KOBHÅ 19 HH(beKUHfl.

IlpaBM Blleqarrneyme MHOro 60raTaTa 6H6nmorpa(bcKa cnpaBKa - UHTHPaHH ca 463 ny6JIHKaUMH,

42% KOHTO ca 2020 r. CbLL10rraKa, AOCTOMHCTBO Ha 0630pa e, qe oerpa3%Ba H 6mraPCKHf1rlPHHOC
no TeMaTa - KK)HYKOB H CbaBT., CT051HOBa u CbaBT., Assyov et al., Pavlova et al.

4. I-len H 3aAat1H

I-lema M 3azuaqme ca (l)0PMynupaHH *CHO. 3aAaqmme 0TF0BapflT Ha Vi311%JIHeHmeTOHa nocTaBeHæra
I-ten.

5. MaTepnaJ1 n MeTOAH

Vi3cneÅBaHH%T 6poVf JIHUa B Tpmrre OCHOBHH rpynm e MUIbK, KOeTO KOPeKTHO e nocoqeH0 KaTO

OCHOBHOorpaHHqeHne Ha H3CJ1eABaHeTO. Vi3FIOJ13BaH e UIHPOK Ha60p OT MeTOAH Ha H3CJ1eABaHe —

aHKeTHH, aHTpor10MerrpHLIHH, KJIUHHHHH, 06pa3HH, UHCTPYMeHrraJIH H VBKJIEOHHTWIHO 1"OJ1flM 6poVi
na60pæropHM r10Ka3aTeJIH, XOPMOHH, UHTOKHHH, MaPKePH Ha OKC1dnaTHBeH cTpec H

XH110KCHfl, H3LIHCJ1eHH ca ronmvl 6poV1 CBOTHOIIRHUR H cyporoTHH Maprcepu, KOUTO ca onucaHH
nonp06H0 m CBOTBeTCTBaT Ha rlOCTaBeHHTe 3anaLIH. CTaTHCTUqeCKUTeMeTOÅH ca npencrraBeHH
H3qepnaTeJIH0 H ca aneKBaTHH Ha noceraBeHwre 3anaqm.

6. Pe3YJITaTH H AHCKYCHH

Pe3YJITaTHTeca npeACTaBeHH MHOro nonp06H0, cTpYKTypnpaH0 H C n06pa BH3yaJIH3aUHfl BBB
(burypn m Ta6JIHUH.
HHTepnpeTaLIM51Ta Ha nonyqeHwre pe3YJITaTM e yr•vqena KaTO r10Ka3Ba A06po 1103HaBaHe Ha

nmnemcauxnrre namoreHUTHHHH MexaHH3MH, nonp06Ha HH(bopMmpaHocT no OTHOmeHme Ha
ny6JIHKYBaHHTe no MON,1eHTa naHHH Ha ApyrH KOJIeKTHBH, KaKTO H CllOC06HOCT 3a KPHTMqeH
aHaJIH3 Ha C06CTBeHVITe pe3YJrraTH B nocoqeHHfl KOHTeKCT.

FIpencTaBeH e H3KJ1}OLIHTeJIHO mmpoK u KOMnneKCeH Ha npoMeHHTe B Meera60JIHTHH,

XOPMOHUIHU, HMYHHH, OKCHACFMBHU H XMIIOKCHLIHH MaprcepH B pa3JIHLIHH eTanm Ha K0BHÅ-19
HH(beKUHflTa, cbnocTaBeHH C KOHTPOJIHa rpyna c MeTa60JIHTeH CMHAPOM 6e3 npeKapaHa
KJIHHmqaHO K0BHA-19 HH(beKUH51. NocoqeHH ca KOPeKTHO OCHOBHHTe orpaHvtqeHH% Ha
H3CJ1eABaHeTO.
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7. Id3B0AH

H3BOÅHTe ca (bopMynmpaHH RHO, H3X0)Knarr m CbOTBeTCTBaT Ha nonyqeHHTe pe3Y'JITaTH.

8. IIPHHOCH

O(bopMeHH ca ABe rpyr1H IIPHHOCH — c HayqHo-rreopeTmqeH H Hayt1H0-npHJ10)KeH xapaKTep, KOUTO
Vi3XO)KÅaT normqH0 u C'bOTBeTCTBaT HarlOJIHO Ha npoBeneHHTe U3cneABaHHA u nonyqeHHTe
pe3YJITaTH.

9. Ily6JIHKaUHH BBB BPb3Ka C ancepTauH0HHHf1 TPYA

BBB BPB3Ka C AHCePTaUHOHHH}1TPYÅ A-p UBeTKOBae peanwnpana 5 ny6JIHKaUHH - 2 B H3AaHV151,

ped)epepupaHH H UHÅeKCHPaHH B CBeTOBHH 6a3H naHHH KaTO em-10 OT cnmcaHHflTa e C HMnaKT
(I)aKTop - Journal ofEndocrinology and Metabolism, IF 0.6, H 3 B Heped)epmpaHH PBAaHV151 c

I-laytiH0 peueH3HpaHe.

Ho TeMaTa Ha nmcePTaUHOHHU51TPYA A-p I_lBeTKOBaVIMa 4 yqacTHfl B Hayt-1HH (bopyMH - TPH YCTHH
ÅOKJ1ana H eAHO yqacrrne C eneKTPOHeH nocTep Ha Hal-IHOHUIHH Hayt1HM (bopyMH, BKmoqmrreJIHO 2

HaUH01-WIHU K0Hrpeca, eAHH OT KOHTO C M0KAYHapoÅH0 yqacrrue.

BBB BCHLIKH ny6JIHKa1AMH H yqaCTHfl A-p I_LBeTKOBae rlbPBH aBTOP, KoeTO AOKa3Ba BOÅeuxaTa

POJM B npoBeneHHTeU3cneABaHH51.
BBB BPb3Ka C nmcePTaUHOHHUH TPYA A-p L_lBeTKOBae yqaCTHHK B Hayt1HHH KOJIewrHB Ha 2

H3cneÅOBaTeJICKH npoercra, (l)HHaHCHPaHH OT MY, IlJ1eBeH.

10. JInt1H0 yqacmne Ha AOKTopaH•ra

OT npeAocTaBeHaera AOKYMeHTaUH51 e y6eAmTeJIH0 H ACHO BHAHMO JIW-IHOTO yqacrrme Ha

AHcepTaHTa B npoBeAeH0T0 HayqH0 H3CJ1eABaHe.

11. ABToped)epaT

ABTope(bepaTbT KBM AHCePTaUHOHHH% orrpa3f1Ba OCHOBHVITe pe3YJITaTH H 0TF0Bapq Ha

H3HCKBaHWITa Ha MY, EIneBeH 3a VBROTB51HeTO MY.

12. KOMeHTaPH n npenopbKH
HHMaM Cb1UeCTBeHH HJIH KPHTHLIHH KOMeHT'apn no npeAcrraBeHHf1 anceprra1ÅH0HeH

TPYA.
1--151KOH KOMeHTaPH H npenopbKH

B AH3aViHbT Ha npoY'HBaHeT0 He e ÅocTaTbLIH0 *CHO onucaHa H 060CHOBa1-1a

He06x0ÅHMocrra OT rpyna 4, Tbii KaTO npocneKTMBHHflT xapaKTep e AHCKYTa6HJ1eH, a

H3[10J13BaHeTO ii 3a nocneÅBaUIH M0KÅyrpyr10BH CPaBHeHHfl Bbmpercu 060c06eHaTa rpyna
l, cb3AaBa ronma MHCJIOBa HepaBHOCTOiiHOCT MOKAY cpaBHflBaHHTe rpynm H

KOM11POMerupa aHaJIH3a. HarvtupaM cpaBHwreJIHHTe aHaJIH3U MOKÅY' rpyna I H rpyna 4,

KOUTO KaKTO e 0T6e11fl3aH0ca (I)YHKUHOHUIHH eKBHBaneHTH, 3a HeHY)KHH.
- IIPOBezxeHHTeMHO)KeCTBO nonrpynow CPaBHeHH51 ca MHOFO MaJ1bK 6povY1 JIHua H He

1103B0J151Barr H3Be)KÅaHeTO Ha AOCTOBePHH U3BOÅH KaTO B penmua cnyqan YTe>KH51Barr

H3JIO)1CHmerro 6e3 A06aBeHa CTOMHOCT
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- 6m 6HJ10 neHHO na ce npocneAH KoxopTama OT rpyna 4 KaTO no T03H HatlHH me ce

peaJIH3Hpa npocneKTHBH0 npoyqBaHe C BHCOKa HayqHa CTOMHOCT

13. 3aKJ110qeHne

B 3mcmoqeHue ctlHTaM, qe npeAcrraBeHHflT AHCePTaUHOHeH TPYA e aKTyaJ1eH u Vi3KJ110HHTeJIHO

Mama6eH H KOMr1J1eKCeH KaT0 Ha60p OT npoBeÅeHH H3CJ1eÅBaHHfl, r10Ka3Ba 3aÅbJ160qeH0

MeAHUUHCKO r103HaHue, aHaJIHTHHHa MHCbJ1 H BHCOK HayqeH CTHJI.

IIPHJ10)KeHHTe MeTOÅH ca nonx0A%111H, nonyqeHwre pe3YJITarru ca HHTepnpeTnpaHHH 0606111eHH
KOPeKTHO H AOCTOBePHO m HMarr npHHoceH xapaKTep B HaUHOHaJ1eH H Me)KÅYHap0AeH nnaH.
AHCePTaUHOHHH%T 110Ka3Ba y6eÅHTeJIHO Bb3MO)KHOCTwre Ha muceprraHTa 3a npoBe)KÅaHe Ha
caMOCTO%TeJIHO HayqH0 H3CJ1eABaHe.
AmcepmauH0HHHflT 0Tr0Bap51 Ham,JIH0 Ha H3HCKBaHmxra Ha 3PACPB, IlpaBHJIHHKa 3a

npMJ1araHeT0 MY H 113PAC Ha MY - IlneBeH.

Ha 6a3aTa Ha BCHLIKO H3J10xeHO aeKJ1apnpaM CBOeTO KaTer0PHt1H0 "OJIO>KHTeJIHO

crraHOBnume H y6eAeHa npenopbKa KBM ocTa1-1annrre qneHOBe Ha Hayt1HOTO xypn 3a

IIPHC"bmua1-1e Ha 06pa30BaTeJIHaera H Hayt1Ha cTeneH „AOKTOP" I-la A-p BHKTOPHH I-IBeTaHOBa
IIBeTKOBa.

21.04.2026 C YBOKeHHe
nou. A-p HeBeHa qaK1,poBa, AM
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To the Chairperson of the Scientific Jury,

appointed by Order No. 1088/31.03.2026

of the Rector ofMU - Pleven

BRIEF REVIEW

by Assoc. Prof. Nevena Yankova Chakarova, MD, PhD
Department of Endocrinology, Faculty ofMedicine, Medical University - Sofia,

USBALE "Acad. lv. Penchev" EAD, Second Clinic ofDiabetology

on the doctoral thesis of Viktoria Tsvetanova Tsvetkova,MD,
doctoral fellow at the Department of Cardiology, Pulmonology, and Endocrinology, Faculty of

Medicine, Medical University — Pleven
with scientific supervisor Assoc. Prof. Katya Todorova, MD, PhD

on the topic: "Changes in pancreatic beta-cellfunction in Covid-19"
for educational and scientific degree Doctor ofphilosophy, area of higher education code
7. Health care and sports, professional division code 7.1 Medicine, doctoral program

Endocrinology

By Order No. 1088/31.03.2026 of the Rector of the Medical University - Pleven, I have been
appointed as an external member of the scientific jury, and by decision of its first meeting, I have
been assigned to prepare a brief review on the aforementioned thesis. I declare full registration in

NACID and no conflicts of interest.

The review is prepared based on the submitted full set of documents, in accordance with the

requirements of the Law on the Development of the Academic Staff in the Republic of Bulgaria

(ZRASRB) and the Regulations for the Development of the Academic Staff (PZRAS) of MU -

Pleven.

1. Relevance of the topic

The topic of the thesis is undeniably relevant. The Covid-19 pandemic has been the greatest

challenge of our time, affecting all areas of life but posing the most significant challenges to

medical theory and practice. The Covid-19 infection has raised a series of questions in the field of

endocrinology that are still seeking answers, with the connection between Covid-19 and glucose

metabolism disorders - both during the acute phase and in the subsequent period - being of perhaps

the highest frequency and practical value. For this reason, any scientific research on the topic



represents a valuable scientific contribution on a global scale, and at the national level, the research
presented in this dissertation is one of the few on the subject.

2. Structure

The presented doctoral thesis comprises 505 pages, including: introduction - 2 pages, literature
review - 61 pages, aim and tasks - 2 pages, materials and methods - 20 pages, results and discussion
- 357 pages, summary - 3 pages, conclusions - 2 pages, contributions - 2 pages, publications and
participations related to the thesis - I page, and a bibliography - 48 pages with 463 titles (4 in

Cyrillic). The material is illustrated with 199 figures and 144 tables.

3. Literature review

The literature review is very comprehensive, in-depth, well-structured, written in a high scientific
style, and follows a clear logical sequence. Beta-cell biology and dysfunction, the mechanisms of

SARS-CoV-2-19 viral infection with a focus on the involvement of the endocrine and exocrine

pancreas, and the potential mechanisms for the development of various forms ofdiabetes mellitus
and glucose homeostasis disorders are examined in detail and complexity. Areas that remain
insufficiently clarified regarding the development of hyperglycemia within acute and post-Covid-

19 infection are clearly outlined. The extensive bibliography is impressive, with 463 publications
cited, 42% of which are from 2020 onwards. A notable merit of the review is that it also reflects
the Bulgarian contribution to the topic.

4. Aim and tasks

The aim and tasks are clearly formulated. The tasks correspond to the fulfillment of the preset
aim.

5. Material and methods

The number of subjects studied in the three main groups is rather small, which is correctly identified

as a primary limitation of the study. A wide range of research methods is utilized - survey,
anthropometric, clinical, imaging, instrumental, and an exceptionally large number of laboratory
indicators, including hormones, cytokines, markers of oxidative stress, and hypoxia. A large
number of ratios and surrogate markers is calculated, that are described in detail and correspond to
the assigned tasks. The statistical methods are presented exhaustively and are also adequate for the
tasks.

6. Results and discussion

The results are presented in great detail, structured, and well-visualized in figures and tables. The
interpretation of the obtained results is skillful, demonstrating a profound understanding of the

underlying pathogenetic mechanisms, detailed awareness ofdata published by other teams to date,

and ability for critical analysis of the author's own results within the stated context. An
exceptionally broad and complex profile of changes in metabolic, hormonal, immune, oxidative,

2



and hypoxic markers at different stages ofCovid-19 infection is presented, compared with a control

group with metabolic syndrome without a clinical history of Covid-19 infection. The main

limitations of the study are correctly pointed out.

7. Conclusions

The conclusions are clearly formulated, derived from, and consistent with the obtained results.

8. Contributions

Two groups of contributions have been identified - theoretical and practical - which follow

logically and fully correspond to the conducted research and the obtained results.

9. Publications in relation to the doctoral thesis

In relation to the thesis, Dr. Tsvetkova has 5 publications: 2 in journals referenced and indexed in

global databases (one in the Journal ofEndocrinology and Metabolism, IF 0.6) and 3 in non-
referenced peer-reviewed editions.
Dr. Tsvetkova has 4 participations - 3 oral reports and I electronic poster - in national scientific
forums including 2 national congresses, one ofwhich with international participation.
In all publications and participations, Dr. Tsvetkova is the first author, proving her leading role in

the conducted research.
She is also a participant in the research team of 2 projects funded by MU-Pleven.

10. Personal contribution of the doctoral student

From the provided documentation, the personal contribution of the doctoral student in the

conducted scientific research is convincingly and clearly visible.

11. Summary

The summary reflects the main results and meets the requirements ofMU-Pleven for its

preparation.

12. Comments and recommendations
I have no substantial or critical comments on the presented doctoral thesis.

Some minor comments and recommendations include:
In the study design, the necessity for Group 4 is not sufficiently described or justified, as

its prospective nature is debatable. Its use for subsequent intergroup comparisons, despite

the separate Group l, creates a large numerical imbalance between the compared groups
and compromises the analysis. I find the comparative analyses between Group I and

Group 4, which are noted as functional equivalents, to be unnecessary.
The numerous subgroup comparisons conducted involve a very small number of

individuals and do not allow reliable conclusions; in number of cases, they burden the

narrative without adding value.
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It would be valuable if you have the opportunity to follow the cohort from Group 4, which

would comprise a prospective study of high scientific value.

13. Conclusion

In conclusion, I consider the presented doctoral thesis to be relevant, exceptionally large-scale, and

complex in terms of the set of conducted studies, demonstrating profound medical knowledge,
analytical thinking, and a sound scientific style.
The applied methods are appropriate, and the results obtained are interpreted and summarized
correctly and reliably, providing a significant contribution to the field on both national and

international scale. The dissertation convincingly demonstrates the candidate's ability to conduct

independent scientific research.

The doctoral thesis fully meets the requirements of the ZRASRB, its implementing regulations,
and the PZRAS ofMU - Pleven.

Based on the above stated I declare my firm positive review and convinced recommendation
to the other members of the scientific jury for the awarding of educational and scientific

degree Doctor of Philosophy of Viktoria Tsvetanova Tsvetkova,MD.
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Sofia

Respectfully,

Assoc. Prof. Nevena Chakarova, MD, PhD
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