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o Ilpencenarens Ha HayuHo xypu,
onpeneneHo cbe 3anoBesn Ne 1088/31.03.2026
Ha PekTopa Ha MY - [1neBeH

CTAHOBHUIIE
ot pou. a-p Hesena SIlnxosa YakbpoBa, Am
Karenpa no Exgoxpunonorus, M®, MV - Codus,
VCBAIJIE ,,Axan.MB.ITenues“ EAJ], Bropa knuHuka no auaberonorus

OTHOCHO JIMCEPTALMOHEH TPy /I 3a MPUAOOHBaHe Ha 00pa3oBaTeIHa M HayuHa CTeneH ,,JIokTop® B
obnacT Ha BHUcClIETO 06pa3oBaHue 7. 3apaBeona3BaHe 1 CropT, npodecroHanHo HanpasiaeHue 7.1
MeauunHa, 10KTOopcka nporpama EHI0OKpUHOJIOrUs

Ha a-p Buktopus IlBeranosa IlBerkosa,
JIOKTOpaHT kbM Karezipa 1o Kapuonorus, myJIMOJIOr1s U eH0KpuHoiorus, dakynret
Menuuuna, Meauurtcku YHuepcureT - [1nesen
Ha Tema ,, [Ipomenu 6 nankpeacnama 6ema-knemvyna gynxyus npu Koeuo-19",
¢ HayueH pbkoBoauren gou. A-p Kars Togoposa, am

Cobe 3anosen Nel088/31.03.2026 na Pekropa Ha MenuuuHcku YHusepcuter - [lneseH cbM
Ha3HAYeHa 3a BBHLIEH UYJIEH Ha HAyYHOTO JXYpPH M C pelLeHHEe Ha HErOBOTO MbPBO 3ace/laHne CbM
onpeaecsicHa aa u3roTss CTaAHOBUILIE HA ropernocoYeHuss A1UCEPTAMOHCH TPYA.

Jleknapupam, 4e HsMaM KOH(JIMKT Ha MHTEPECH M OTrOBapsiM Ha W3MCKBAHETO 3a BMMCBAHE C
HaykomeTpuuHH nokasarenu B HALTUJL.

CTaHOBMILETO € M3roTBEHO Ha 0a3aTra Ha MpEACTaBeH MbJEH KOMIJIEKT AOKYMEHTH, ChIIIACHO
W3KMCKBaHMATA HAa 3aKOHA 3a Pa3BUTHE Ha aKajleMuuHus cbetas B Peny6anka buarapus (3PACPB)
u [NpaBuiHuKa 3a passurtue Ha akageMuuHus cbetas ([IBPAC) na MY - [1neseH.

1. AxTyaaHocTt Ha npobjema

Temarta Ha JUCEPTALMOHHUSA TPy € KaTreropu4Ho akryanHa. [lanaemusra Kosua-19 1o momenra
€ Hal-roNIIMOTO MU3MUTAHUE HA HAILETO ChBPEMHE, KOETO 3acerHa BCHYKM 00/1aCTH Ha XXHBOTa, HO
OTNpaBy Hail-roieMU MPEM3BUKATENCTBA MPEel MEAMLIMHCKATa Teopus M npaktuka. Kosua-19
uHpeKUMATa MOCTABU peiulia BBIIPOCH M B 00JIACTTa HA EHAOKPUHOJIOTHATA, KOMTO BCE OLIE
TBPCAT CBOS OTFOBOP, KATO MOXE OM C Haii-rojiiMa 4ecToTa U NpaKkTHyecka CTOXHOCT € Bpb3Kara
Ha KoBua-19 uudexkuusTa ¢ HapylieHHsiTa B IJIIOKO3HMS METabONM3bM, KaKTO MO Bpeme Ha
ocTpara (a3a Ha UH]EKLMATa, Taka ¥ B MocyieaBalus nepuo. I1o Ta3u npuurHa BCAKO HayuHO
u3CJIe/IBaHe MO TeMaTa NPe/ICTaB/IsABa LEHEH HayueH MPUHOC B CBETOBEH Mallal, a Ha HalMOHAIHO
HMBO HAY4YHOTO M3CJIe/IBaHe, MPECTABEHO B IUCEPTALMOHHHUS TPY /I, € €JHO OT MAJIKOTO 10 TeMaTa.

2. CrpyKTypa Ha JHCEPTALHOHHHS TPY/



[IpeacTaBeHUAT AUCEpTALMOHEH TPYA Chabpka S05 cTpaHULIM, OT KOUTO BbBEICHUE - 2 CTPAHULIH,
nurepatypeH 0630p - 61 cTpaHMuM, uen M 3ajaud - 2 CTpaHUMUM, METOAM U Martepuan - 20
CTPaHULH, pe3yNTaTh U o0ChbxaaHe - 357 CTpaHULM, 3aK/IOYEHHE - 3 CTP., U3BOJM - 2 CTPAHULM,
MPUHOCHU - 2 CTPaHULIM, MyOIMKALMK U Y4acTHsl BbB Bpb3Ka C AMCEPTaLIMOHHUS TPy - | cTpaHuua,
o6ubnuorpadcka crnpapka - 48 crpaHuum ¢ 463 3arnaBus, OT KOMTO 4 Ha KUpUIIMLA. MaTepuanst e
oHarnezeH ¢ 199 ¢urypu u 144 tabnuum.

3. JlutepartypeH 0630p
JlutepatypHusaT 0630p € MHOrO 00CTOEH, 3abJ004€EH, 100pe CTPYKTYpUpaH, HaNn1caH Ha
BMCOK HayuyeH CTHJI M C sCHa JlorMuyecka mnocienosatesHoct. KomniaekcHo M B jeTainu ca
pasriieaaHu Oera-kierbyHata Ouvonorus W auchyskuusi, mexanusmure Ha SARS-CoV-2-19
BUpycHaTa MH(eKuUsa ¢ POKyC BbpPXY 3acAraHeTO Ha EHAOKPUHHHUS U €K30KPUHHHUS MaHKpeac u
MOTEHLMAIHUTE MEXAHU3MHU Ha Pa3BUTHE Ha pa3zinyHuTe (POpMHU Ha 3aXxapeH AuabeT U HapyLUEeHUs!
B MIIOKO3HaTa XxomeocTaza. OQuepTaHM ca SICHO HENOCTaTbYHOTO HM3SACHEHUTE 001acTH B
Pa3sBUTHETO Ha XUMEPrIMKEMUs B paMKUTe Ha ocTparta U noct-Kosua 19 undexuus.
[IpaBu Bneuatnenue MHoro 6orarara 6Gudnuorpadceka cnpaska - LMTUpaHu ca 463 nybaukauuu,
42% xowuto ca> 2020 r. CbLio Taka, JOCTOMHCTBO Ha 0030pa €, ue 0TpassiBa U ObJIrapcKus NPUHOC
no temara - KiouykoB u cbaBT., CTOsIHOBa U cbhaBT., Assyov et al., Pavlova et al.

4. Ilen u 3agaumn
Llenra u 3apaunre ca popmyarpaHu CHO. 3aa4MTe OTrOBAPST HA U3MBJIHEHUETO Ha MOCTaBeHaTa
uen.

5. Marepunan u MmeToau

W3cnensanuat Opoit nML@ B TPUTE OCHOBHM IPYMH € MajlbK, KOETO KOPEKTHO € MOCOYEHO KaTo
OCHOBHO OrpaHM4YeHHe Ha u3cieaBaHeTo. M3non3Bax e wmMpok Habop OT METO/IM Ha U3CJIEABAHE —
AHKETHH, aHTPONOMETPUYHH, KIMHUYHU, 00pa3HU, MHCTPYMEHTAJIU U U3KJIFOYMTENIHO rojisiM Opoit
nabopaToOpHU MOKa3aTelM, BKIIKOYBALL XOPMOHH, LIMTOKMHU, MAPKEPH HAa OKCUAATHBEH CTpeC W
XMIOKCHsl, U3UUCIIEHU ca rosiM Opoil CbOTHOLIEHHMSI U CYpPOrOTHH MapKepH, KOMTO Ca OMUCaHH
nMoApoOHO U CLOTBETCTBAT Ha MOCTaBEHUTE 3ajaud. CTaTUCTHUYECKUTE METOJU ca NpEeCTaBeHU
M34YEpPNaTeHO U ChLIO Ca aIeKBATHU Ha MOCTABEHUTE 3a/1auH.

6. PesyaraTtu u gucKycHsi

Pesynrarute ca npeacraBeHM MHOroO MOAPOOHO, CTPYKTYPHUPaHO M € A00pa BU3yalu3alus BbB
burypu u Tabnuum.

MHuTepnperauusaTa Ha MNOJyYEHUTE pE3yJITATH € ymela Karo Moka3Ba A00po Mo3HaBaHe Ha
MOJ/IEXKAIIMTE MNAaTOMeHUTUYHW MEXaHU3MHU, MoApoOHa HHGPOPMHUPAHOCT MO OTHOLUEHWE Ha

ny0AMKYBaHUTE 10 MOMEHTa JaHHMU Ha JPYrd KOJNEKTHUBHU, KAKTO M CMOCOOHOCT 3a KPUTHYEH
aHaju3 Ha COOCTBEHUTE pe3yJITaTH B MOCOYEHUs KOHTEKCT.

[IpeacraBeH € M3KIIOYMTENHO LIMPOK M KOMIIEKCEH NMpodui Ha MPOMEHUTE B META0OJMTHHU,
XOPMOHAJIHK, UMYHHH, OKCUJATUBHU M XUIOKCUYHU MapKepu B pa3nuuHu eranu Ha Kosua-19
MH(pEKUMATA, CBMNOCTABEHM C KOHTPOJIHA rpyna ¢ MeTabojuTeH CHHApoM 6e3 mnpekapaHa
knuHuyaHo Kosua-19 wundexuus. [locoyeHu ca KOpPEKTHO OCHOBHUTE OrpaHHUEHHs Ha
M3CJIe/IBAaHETO.



7. H3Boam
M3BoauTe ca GopMyIMpaHH SCHO, M3X0XKAAT U ChOTBETCTBAT Ha MOJIyYEHUTE pe3yJITaTH.
8. Ilpunocu

Odopmenu ca iBe rpynu MPUHOCH — C HAYUYHO-TEOPETUUEH U HAyYHO-TIPUIIOKEH XapaKTep, KOUTO
M3X0XKJAT JIOTMYHO M CHOTBETCTBAT HAMOJIHO HA TMPOBEJCHUTE M3CNIEABAHUS M TOJyYEHHTE
pes3yJjiTaru.

9. IlyGaukauuu BbB BPb3Ka € JUCEPTALHOHHHUS TPy

BbB Bpb3Ka ¢ qucepTaloHHust TpYA A-p LiBeTkoBa e peanusupana 5 nyOaukauuu - 2 B U3JaHHs,
pedepeprpaHi ¥ WHIEKCUPAaHU B CBETOBHM 0a3M JaHHM KaTO €HO OT CITUCAHHUSATA € C UMIMaKT
daxrop - Journal of Endocrinology and Metabolism, IF 0.6, v 3 B Hepedepupanu usganus ¢
Hay4HO peLeH3HpaHe.

[To Temara Ha qucepTauMoHHus Tpy A A-p LIBeTkoBa uma 4 yuacTus B HayuHH GOpyMH - TPH YCTHH
JIOKJIaJIa ¥ €JIHO yYacTHe C €JIEKTPOHEH MOCTep Ha HALMOHATHU HAaY4YHHU (POPYMHU, BKIIOUMTEHO 2
HalLMOHAJIHW KOHIpeca, €1MH OT KOUTO C MEX/YHapOIHO y4YacTHe.

BbB Bcuuku nybiMkauuu U ydactus A-p LiBeTkoBa € mbpBM aBTOp, KOETO J0Ka3Ba BoJeLIaTa i
poJisi B IPOBEICHUTE U3CIIEABAHUS.

BbB Bpb3ka ¢ aucepTalMoHHHMs TpyA A-p LlBeTkoBa € y4yacTHMK B Hay4HWs KOJIEKTHB Ha 2
M3CIIEI0BATENICKK NpoekTa, puHaHcupanu or MY, [1nesen.

10. JIuyHO yyacTHe Ha JOKTOPAHTA

Or npeaocraBeHata AOKyMEHTaLus € y6ennTenH0 U SCHO BHUIAMMO JIMYHOTO Y4YaCTHE€ Ha
JUCepTaHTa B NMPOBEACHOTO HAYYHO U3CJICABAHE.

11. AsTopedepar

ABTopedepaTbT KbM JUCEPTALMOHHUA TPYJ OTpa3siBa OCHOBHMUTE pE3yJITaTH M OTroBaps Ha
n3nckBanusaTa Ha MY, [1n1eBeH 3a U3roTBAHETO My.

12. KomeHTapH H NpenopbKH

» HsamaMm CbIIECTBEHH WJIM KPUTHYHH KOMEHTAPH IO NPEACTABEHHs IHCePTAIHOHEH
TpYyA.

=  Hskou KOMEHTapH U MpENOpPbHKH :
- B JM3alHBT Ha MPOYYBAHETO HE € JOCTaThYHO fCHO OmnMcaHa M 00OCHOBaHa
HeobxoaumocTTa oT ['pyna 4, Thil KaTo NPOCNEKTUBHUAT W XapakTep € AMCKyTaOuIIeH, a
M3MOJ3BAHETO H 3a MOC/EABAlM MEX/YTPYTIOBH CpaBHEHHs BbIpeku obocobenara ['pyna
I, cb3maBa rojsiMa YMCIOBAa HEPABHOCTOMHOCT MEXIY CpaBHSBAHUTE Tpynu U
KOMMpoMeTHpa aHanusa. Hamupam cpaBHuTenHUTE aHanu3u mexay ['pyna 1 u I'pyna 4,
KOMTO KaKTo € 0TOeNsA3aHo ca QYHKLUMOHAIHNA €EKBUBAJIEHTH, 32 HEHYXHH.
- IPOBEICHMTE MHOXECTBO MOATPYOBH CPAaBHEHHs €a MPU MHOIO MajlbK Opoii 1ua U He
MO3BOJIABAT M3BEXJAHETO HAa JOCTOBEPHM M3BOAM KaTO B pelulia Cliyyau yTExHsBaT
u3J10KeHHeTo 6e3 106aBeHa CTOHHOCT



- Ou OuJIO LEHHO Ja ce Nnpocje€an Koxoprara OT prna 4 KaTo MO TO3M HA4YMH LIE CE
peain3upa nNpoCrneKTUBHO MpPOYy4YBaHE C BUCOKA Hay4YHa CTOMHOCT

13. 3akaouyeHnue

B 3akntouenue cuutam, ye NpeACTaBEHHUAT AUCEPTALMOHEH TPYJA € aKTyajleH U M3KIIOUUTENHO
MalabeH M KOMIUIEKCEH Karo Habop OT MpoOBEJCHM W3C/e[BaHMA, MMOKa3Ba 3a1bJIO0UEHO
MEJMLMHCKO MO3HaHUE, aHAJIMTUYHA MUCHJI U BUCOK HAyUeH CTHIIL.

[Ipunoxxenure METOAM ca MOAXOSALLM, OJYYEHUTE Pe3yITaTH ca UHTEPNPETUPAHU U 00001LEHH
KOPEKTHO M JIOCTOBEPHO M MMAT MPUHOCEH XapakTep B HALMOHAJIEH WM MEXIAYHapOAEH IaH.
JucepTauroHHUAT TPy [0Ka3Ba yOeAUTEIHO Bb3MOXHOCTUTE Ha AUCEPTaHTa 3a MPOBEXK/JaHE Ha
CaMOCTOSATETHO HAY4YHO M3CJI€/IBaHE.

JlvcepTauMOHHUAT TPy OTroBaps HambiHO Ha u3uckBaHusta Ha 3PACPB, [lpaBunHuka 3a
npunaraieto My v [I3PAC na MV - [1neBeH.

Ha ©0a3aTta Ha BCHYKO H3JIOKEHO /IeKJapHpPaM CBOETO KATErOPHYHO MOJOXKHTEIHO
cTaHoBHILEe M y0egeHa mnpenopbka KbM OCTAHAJIHMTE 4YIEHOBE HAa HAY4YHOTO KYpH 3a
NpUCHKAaHe Ha 00pa3oBaTe/IHATA M HAYYHA CTelNeH ,,JOKTOpP* Ha A-p BukTopus L{BeranoBa
IIBeTKkOBA.

Ha ocHoBanume un.59 or 33714

21.04.2026 C yBaxeHue
Codus nou. a-p Hesena Yakbposa, im



To the Chairperson of the Scientific Jury,
appointed by Order No. 1088/31.03.2026
of the Rector of MU - Pleven

BRIEF REVIEW

by Assoc. Prof. Nevena Yankova Chakarova, MD, PhD
Department of Endocrinology, Faculty of Medicine, Medical University - Sofia,
USBALE “Acad. Iv. Penchev” EAD, Second Clinic of Diabetology

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-cell function in Covid-19"
for educational and scientific degree Doctor of philosophy, area of higher education code
7. Health care and sports, professional division code 7./ 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, [ 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
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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 - 1 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 of diabetes 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 of data 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,



and hypoxic markers at different stages of Covid-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 of Endocrinology and Metabolism, IF 0.6) and 3 in non-
referenced peer-reviewed editions.

Dr. Tsvetkova has 4 participations - 3 oral reports and 1 electronic poster - in national scientific
forums including 2 national congresses, one of which 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 of MU-Pleven for its
preparation.

12. Comments and recommendations
= | 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 1, creates a large numerical imbalance between the compared groups
and compromises the analysis. I find the comparative analyses between Group 1 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.



- 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 of MU - 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.

Ha ocHoBaHue 4n.59 ot 33714

21.04.2026 Respectfully,

Sofia Assoc. Prof. Nevena Chakarova, MD, PhD



