
CTAHOBVUUE
OT

A-p CHexaHKa TOMOBa TumeBa, AMH

MY - FIJIeBeH, 1--1aqaJIHMK Ha KJIHHUKa 1-10 Kapauonoruq,

YMbAJI. „reopru CTPaHCKH", IIJ1eBeH

OTHOCHO: AHCePTaUHOHeH Ha TeMa: „IIPOMeHH B nam«peacHaTa 6eTa

KJ1eTbZ-1HaTa d)YHKUMS1 npn KOBHA-19 "Ha A-p BHKTOPHflI-IBeTaHOBaI-IBeTKOBa, 3anoqeH

AOKTOPaHT KBM « KaTenpa no Kapanonornq, IIYJIMOJIOFHH H eHAOKPHHOJ10rHH" MY-
f1neBeH3a IIPHCb)KÅaHe Ha 06pa30BaTeJIHa m HayqHa cTer1eH „AOKTOP" 06naCT Ha BHCmeTO

06pa30BaHHe 7. „3npaBeona3BaHe H cnopr" Ilpo(becH0HaJIH0 HanpaBJ1eHue 7.1. „MeÅH11HHa"

"EHAOKPHHOJ101"V151H 60J1eCTH Ha 06MflHaTa"

HayqeH PbKOBOAHTeJ1.• AOLI. A-p Kan H. TonopoBa, AM

CBC 3ar10BeÅ Ha Pewropa Ha MY [IJIeBeH NQ 2915/26.9.23 CBM onpeneJ1eHa ga LIJIeH Ha

HayqHOT0 xypm 3a gamma Ha HayqHH% TPYÅ '3a npHÅ06HBaHe Ha OHC „ÅOKTOP"Ha A-p BHKTOPHH
I_lBeTaHOBaLIBeTKOBa. CTaHOBHLUeTO e P13rOTBeHO B CbOTBeTCTBHe 3aKOHa 3a pa3BHTHe-ro Ha

arcaneMHLIHHfl CbCTaB Ha Peny6JIHKa bbnrapvrq m IlpaBHJIHHKa 3a IIPMJ10)KeHue Ha T03H 3aKOH B

MeÅUUHHCKH YHHBePCHTeT— IlneBeH. E151MaM Ha HHTepecm C aBTopa.

1.11peAcTaBf1He Ha npouenyparra H A0KTopanrra

A-p BMKTOPH% LIBeeraH0Ba I-IBeTKOBa e poneHa 1994 r. B rp. TeTeBeH, 0611.

J10Beq. 3aBPUIHJ1a e cpeÅH0T0 CH 06pa30BaHne npe3 2013 r. B

e3HKOBa 1"HMHa3W1 EK3apx Viocu(l) I rpaÅ J10Beq c OTJIHqeH ycnex 5.90 H

(l)peHCKH H aHrJIHViCKH e3HK. [Ipe3 2019 r. e 3aBbPUIHJ1a BHCLIRTO CH 06pa30BaHue B MY FIJIeBeH

CbC cpeÅeH ycnex OT cnexwarqerro: OTJ1uqeH 5.86 H cpeneH ycrrex OT AbP)KaBHHTeVBFIHTH: OTnmqeH

6.00.

3anoqeH AOICropaHT KBM CeKTop2020 KaTOr.e 3aqmcneHa

EHA0KpHHonorM51 H 60neCTH Ha 06MflHaTa npn „KarreApa no 11YJIMOJ101*H51 H

eHÅOKPHHonorHfl"KBM MY-HneBeH. 3aqHcJ1eHa e 3a 3anot1Ha Å0KTopaHTypa c 6a3a 3a

npa}cruqecrco 06yqeHue YMbAJl „A-p reoprm CTPaHCKH", cqwraH0 OT 26.10.2020 r. cpoK Ha
06yqeHvte 4 roAHHH, KaTO B nocneAC'TBHe e rnacyBaH0 YAbJ1)1caBaHe Ha cpoKa Ha norcropaHrryparra

C eÅHa roAHHa AO 26.10.2025 r.

qneH e Ha BbJ1rapcK0 ApyxecTB0 no EHÅOKPHHOJIOT'WI, bbnrapcKH JIeKapcKH CbK)3 -

Pai0HHa KonerHfl IIneBeH. Bnanee IIHCMeHO H FOBOPHMO aHrJIHiiCKH H (l)peHCKH e3HK (HHBO B2).



II.CTPYKTYPA HA AMCEPTAUWITA:

AncePTaUHOHHHf1Trrpyn cbA1,pxa 524 MaUJHH011HCHO I-lanncaHH CTpaHHUH H e

01-larnenebl c 165 (bnrypn H 144 rra6JIHUH. bH6nnorpa(buwra 06xBama 463 JIHTepaTypHH
H3TOHHHKa, OT KOHTO 4 ca Ha KHPUJIHUa H 459 Ha naTHHHUa.

ABTopecpepaTbT CbÅbPKa 94 neqaTHM CTPaHHUH H 0TF0Bapq Ha BCHHKH U3HCKBaHH51,

KaTO npencrraB51 TBbPAe nonp06H0 cbAbpmcaHmerro Ha nmcePTaUHOHHHfl •rpyn. ÅOKTOPaHTKaTae
npencrrawna 5 ny6JIHKaUHH — 3 1--1a aHrJIHüCKH e3HK H 2 Ha 6bJ1raPCKH-CTaTUHTe ca CBbP3aHH C

rreMaTHKarra Ha AHCePTaUHOHHHS1 TPYA .

TeMa: HaCT051LUH%T AmcePTaLIHOHeH U3CJ1eABa npoMeHHTe B naHKpeacHaTa ß-
Knenqr-la d)YHKUHfl npu nauvreHTH C KOBHA- 19, I-caTO ce pa31*J10KAa BPb3KaTa HH(beKUHflTa,

MeTa60JIUTHHTe HapYL11eHH51 H pa3BHTueT0 Ha HapYLL1eHH51 B rmOK03HHfl Meera60JIH3%M. OCHOBeH

arcueHT B H3CJ1eÅBar-1eTO e nocTaBeH Bbpxy ponwra Ha OKCUÅaTHBHHfl cTpec KaTO norreHunaJ1eH

MexaHH3bM, cBbP3Ba11A CbC 3acqraHeT0 Ha [3-KJ1eTbLIHaTa (bymcumn.

B paMKHTe Ha npoyqBaHeT0 ca aHaJIH3UPaHH KJIHHULIHH, 6HOXHMHHHM H Meera60JIHTHH

r10KuarreJIH PUJIHHHH rpynu naqmeHTH, BKmoqwreJIHO naumeHTH C KOBHA-19, naumeHTH C

Mema60JIHTeH CHHAPOM m KOHTPOJIHa rpyna. 01-1eHeHH ca napaMeTpH Ha BbrneXHAPaTHHfl
MeTa60JIU3bM, MapKepH Ha OKCHAaTViBeH cTpec H r10Ka3aTeJIPi 3a (I)YHKUWI, c uen na
ce YCTaHOB9T Bb3MO)KHH BPb3KH HHd)eKumxra CbC SARS-CoV-2 H

HapY111eHaTa FIHOK03Ha xoMeocTaga.

IlpeACTaBeHHf1T JIMTeparrypeH 0630P e H3qepnæreneH H npencTaBJ151BaHY)KHaTa OCHOBa

3a purpbmaHeT0 Ha Hayt1H0T0 npoYLIBaHe. JlurrepaTypHHflT 0630P e noAp06eH, AncepTaHTbT
aHaJIHTHLIHO pa3rne)KÅa B Hero H Bb3 OCHOBa Ha Hesl onpeAeJ1% H uema Ha
pa3pa60TKaTa BCHLIKO TOBa nerv10Hcmpupa AeTaiiJIH3npaHMTe H 3aAbJ160qeHH 1103HaHHfl Ha A-p
LIBeTKOBano np06neMa .

Pe3YJITaTH r10Ka3BaT, qe HapymeHmxraB ß-KneTbLIHaTa(l)YHKIAHfl nanneHTU C K0BHÅ-
19 ca 110-T%CHO CBbP3aHH C XPOHMHHHH OKCHAaTHBeH cmpec H Cbf1bTCTBaLUHTe Merra60JIUTHH

HapymeHHfl, OTKOJIKOTO c npex0ÅHaTa XUIIOKCHR, Ha6J1}0AaBaHano BpeMe Ha ocTpaTa HH(beKUHfl.

Tew naHHH nonpvmacxr 3a no-A06poT0 pa36npaHe Ha MexaHH3MHTe, qpe3 KOHTOKOWA-19 MONC
Aa r10Bnmqe Bbpxy rJ110K03HHfl MeTa60JIH3bM PHCKa OT pa3Burrne BJ10maBaHe Ha AHa6eT.

Pe3YJrrærwreOT AHCePTaUHOHHH51 HMaT 3HaqeHne 3a no-Å06poT0 pa36npaHe Ha
MeTa60JIHTHHTe IlocneAHUH OT UH(beKUH51Ta SARS-CoV-2 H MoraT Aa 6bÅarr rlone3HH npu
oqeHKaTa Ha PHCKa H npocneA51BaHerro Ha naUHeHTU cnen npeKapaH K0BHÅ-19.

H3BOAn: ABTOPKaTae H3BeJ1a 10 OCHOBHH U3BOAa, KOUTO 0606maBaT, qe:



l.

2.

3.

4.

5.

6.

7.

8.

9.

VIMYHHaTanmcperynauvlflnpH COVID- 19 ce xapaKTepn3Hpac KOM11J1eKCHH HapY111eHHfl B

MMYHoperynaTopHaTa OC, BKJ110LIBaLUH eAHOBPervteHHO IIPOBb3naJIHTeJIHH H perynarropHH

UHTOKHHH, Koero HaAXB%PJ1fl KJ1acnqecKaTa KOHuer11ÅH% 3a „UHTOKHHOBa 6ypq".

YCTaHOBeHH%T AHC6U1aHC B ocTa IL-7/IL-10, xapaKTePH3mpaLL1 ce C nowmeHH HMBa Ha

IL-7 H HeCbOTBeTCTBa111 peryJ1arropeH 0TroBop Ha IL-IO, HacoqBa KbM nepcuc•rmpama
Hapytneyåa HMYHHa xoMeocTaga, 110AÅbpxa1ua xp0HuqeH BHIWIViTeJIHO-MeTa60JIUTeH
(I)OH B ocTpaTa H flocT-COVID (l)a3aTa.

FIPOBb3naJIHTeJIHHTeUHTOKHHH TNF-u IL-17A ce acouumpaT c MP, AOKaTO

HOTHCKaHero Ha IFN-Y cnen npe60neÅYBaHe HacoqBa KBM nocT-COVID Th I

H npoMeHeH HMYHe}-1 6anaHC.

YCTaHOBeHHTe BPb3KH MORA),' UHTOKHHOBH% rn10K03HaTa XOMeocTa3a, [3-

KJ1eTbLIHaTa H MP N0AKpe11flT HMYHOMeAMHPaH MexaHU3%M Ha MeTa60JIHTHaTa

AHcperynaLLH% m KOHUer1UHXra 3a COVID-19 KaT0 HMYHOMera60nwreH erpmrep 3a

naHKpeacH0 3acqraHe.

I-IPHnpe60neAYBaJIHTe nmua c HOBOBb3HHKHaJIH HapymeHHfl BBB BX 06M51Ha ce oqep•raBa

xeTeporeHeH HMYHOBb3naJIHTeneH Bapvtpaul cnopen KIIHHHLIHH% MeTa60JIUTeH

(beH0Tmn, KOeTO npennonara Hanuqme Ha pa3JIHLlHH, HO B3aHMOCBbP3aHH naToreHeTHLIHH

ribTHLua.

KneTbHHO-MeAHHPaHH%THIMY1-1eE-1 0Tr0BOP HMa Cb1_qeCTBeHO yqacrrme 3a naHKpeacH0T0

3acqraHe, KaTO CD4 - m CD8 -CBbP3aHWre MexaHH3MH yqacTBaT AH(bepeHLIHpaH0 B

perynaTopHwre npouecm, u- m ß-1CJ1e1MbHHaTa
OKCUnaTHBHH51T cTpec H BHpyc-HHnyunpaHaTa KJ1eTbLIHa XHTIOKCH%, MeÅHHPaHH qpe3

HIF-la, ce oqepTaBaT KaTO KJI}OLIOBH MexaHH3MH, CB'bP3BaUUd Bb3naJ1eHuerro,

MeTa60JIHTHHHcTpec m ß-KneTbMHarra B ocTpaTa u HOCT-COVID (bagarra.

MP npeAcTaBJ1flBa AOMHHmpa111 Mema60JIHTeH ned)eKT COVID-19 H MO)Ke Aa

nepcncTHpa cnen npe60neÅYBaHe, KaTO KOM6HHmpaHOTO H3110J13BaHe Ha PUJIHLIHH

cyporaTHH UHAeKCH ocurypflBa no-ribJIHa oueHKa Ha Meera60JIHTHHTe HapymeHHfl.
AAH110LIMTHaTa AMCd)YHKLIUfl H HapymeHuxra B UHKpeTHHOBarra H qepH0Ap06H0-
Merra60JIHTHaTa perynaLIH51 nonpHHac51T 3a 110AÅbpxaHerro Ha "POAbJDKHTeneH
MMYHOMeTa60JIHTeHKOHTHHYYM cneA SARS-CoV-2

ROC aHaJIH3bT KOM11J1e1CCeH OT KJIHHHMHH, MeTa60JIMTHH

HMYHOJIOI'UHHH norca3aTeJIH, aCOUHUPaHH C 110BHLL1eH pmcK OT pa3BHTme Ha 311 B KOHTeKCTa Ha

SARS-CoV-2 — KaKTO 110 BpeMe Ha aKTMBHOTO 3a60J1flBaHe, rraKa H B flocT-COVID
nepnona, KoeTO UMa 3HaqeHHe 3a paHHa PHCKOBa

IIPHHocn: FIpencTaBeHH ca 6 OPHI'HHUIHH Hayt1H0-TeopeTHMHH IIPHHOCH Ha

AHCeperaUHOHHHH Tpyn, KOUTO ag npmeMaM, qe HMaT BOKHO KJIHHHLIHO 31-1aqeHue.

060C06eHH ca 4 HayHHO-11PHJIOHUIH npHHOCH, KOUTO ca BOKHH 3a Hayt1HH% H KJIHHHqeH orlHT B

CbBpeMeHHOTO neqeHme.



11.3AKJIK)1-IEHHE: Ha OCHOBaHHe ropeumrrnpaHHTe (l)aKTH, cqwraM, qe npeÅCTaBeHM9T

AHCepmaUHOHeH TPYA Ha TeMa „IIPOMeHH B namcpeacHaTa 6eTa -KJ1eTbHHaTa

K0BHA-19" e aBTOPCKa pa3pa60TKa I-la A-p BHKTopnq I-IBeTROBa, KOATO ce OTJIHqaBa C

opurHHaJIHOCT, aHaJIHTHHHOCT H KJIHHWIHa 3HaqHMOCT. Pe3YJITaTHTeHa KaHAHAaTKaTa ca

HeCbMHeH npvmoc KBM HayqHaTa JIHTeparrypa B ccbepaTa Ha eHAOKPHHonormwra H Bb'rpeUIHWre
60nec•ru Ha Tepvnopmma Ha cTpaHaTa. AOK'ropaHTKaTa 110KUBa, qe MO)Ke na npoBemcna

caMOCT051TeJIHO KOMr1J1eKCHH Hayt1HH npoY'LIBaHHfl.

H3JIOHWHHTe aprYMer-1TH ca 6a3a Aa onenq naCTOHIUHH Hayqer-l Tpyn 110JIO>KHTeJIHO n

y6eneH0 npHKaHBaM YBaxaeMwre qneHOBe Ha Hayt1H0T0 na npncbAHT
06pa30BarreJIHarra H Hayuma cTeneH „AOKTOP" Ha A-p BHKTOPHH I-IBeTKOBa.

15.04.26r.r.

rp.

M3rOTBHJ1:

Ilpo(b. CI-1emaHKa TnmeBa, AMI-I.



STATEMENT

by

Prof. Dr. Snezhanka Tomova Tisheva, MD, PhD

MU - Pleven, Head of the Cardiology Clinic,

University Hospital "Georgi Stranski", Pleven

Regarding: dissertation on the topic: "Changes in pancreatic beta-cell function in Covid-

19" by Dr. Viktoria Tsvetanova Tsvetkova, part-time doctoral student at the "Department
of Cardiology, Pulmonology and Endocrinology" at MU-Pleven

For the award of the educational and scientific degree "Doctor" Field of higher education
7. "Healthcare and Sports" Professional field 7.1. ''Medicine" "Endocrinology and
Metabolic Diseases"

Scientific supervisor: Assoc. Prof. Dr. Katya N. Todorova, MD

By Order of the Rector of the Medical University of Pleven No. 2915/26.9.23, I have been

appointed as a member of the scientific jury for the defense of the scientific work for the

acquisition ofthe ONS "Doctor" ofDr. Viktoria Tsvetanova Tsvetkova. The opinion was prepared

in accordance with the Law on the Development ofthe Academic Staff ofthe Republic ofBulgaria

and the Regulations for the Application of this Law at the Medical University - Pleven. I have no

conflict of interest with the author.

I. Presentation of the procedure and the doctoral student

Dr. Viktoria Tsvetanova Tsvetkovawas born in 1994 in the town of Teteven, Lovech region.

She completed her secondary education in 2013 at the specialized language high school "Ekzarh

Yosif I " in the town of Lovech with an excellent grade of5.90 and a profile ofFrench and English.

In 2019, she completed her higher education at the Medical University ofPleven with an average
grade of excellent 5.86 and an average grade of excellent 6.00 in the state exams.

In 2020, she was enrolled as a part-time doctoral student in the Sector of Endocrinology and

Metabolic Diseases at the "Department of Cardiology, Pulmonology and Endocrinology" at the

Medical University of Pleven. She was enrolled for part-time doctoral studies with a practical

training base at the University Hospital "Dr. Georgi Stranski", starting from 26.10.2020 with a

study period of 4 years, and subsequently it was voted to extend the term of the doctoral studies

by one year until 26.10.2025.



She is a member of the Bulgarian Society of Endocrinology, Bulgarian Medical Union - Pleven
Regional College. She is fluent in written and spoken English and French (level B2).

II. STRUCTURE OF THE DISSERTATION:

The dissertation contains 524 typewritten pages and is illustrated with 165 figures and 144 tables.
The bibliography includes 463 literary sources, of which 4 are in Cyrillic and 459 in Latin.

The abstract contains 94 printed pages and meets all requirements, presenting the content of the

dissertation in great detail. The doctoral student has submitted 5 publications - 3 in English and 2

in Bulgarian - the articles are related to the topic of the dissertation.

Topic: The present dissertation investigates the changes in pancreatic ß-cell function in patients
with Covid-19, examining the relationship between infection, metabolic disorders and the
development ofdisorders in glucose metabolism. The main emphasis in the study is placed on the

role of oxidative stress as a potential mechanism linking infection with the impairment of ß-cell
function.

The study analyzed clinical, biochemical and metabolic parameters in different groups ofpatients,
including patients with Covid-19, patients with metabolic syndrome and a control group.
Carbohydrate metabolism parameters, oxidative stress markers and ß-cell function indicatorswere
assessed in order to establish possible pathophysiological links between SARS-CoV-2 infection
and impaired glucose homeostasis.

The presented literature review is comprehensive and constitutes the necessary basis for the

development of the scientific study. The literature review is detailed, the dissertation author

analytically examines the information in it and based on it determines the purpose of the work. All
this demonstrates Dr. Tsvetkova's detailed and in-depth knowledge ofthe problem.

Results show that disorders in ß-cell function in patients with Covid-19 are more closely related

to chronic oxidative stress and concomitant metabolic disorders than to the transient hypoxia
observed during the acute infection. These data contribute to a better understanding of the
mechanisms by which Covid-19 may affect glucose metabolism and the risk of developing or

worsening diabetes.

The results of the dissertation are important for a better understanding of the metabolic

consequences of SARS-CoV-2 infection and may be useful in risk assessment and follow-up of
patients after Covid-19.

Conclusions: The author has drawn 10 main conclusions, which summarize that:

l. Immune dysregulation in COVID-19 is characterized by complex disorders in the

immunoregulatory axis, involving both pro-inflammatory and regulatory cytokines, which goes
beyond the classic concept ofa "cytokine storm".



2. The established imbalance in the IL-7/IL-10 axis, characterized by elevated levels of IL-7 and

an inappropriate regulatory response to IL- 10, points to a persistent impaired immune homeostasis,
maintaining a chronic inflammatory-metabolic background in the acute and post-COVID phase.

3. The pro-inflammatory cytokines TNF-a and IL-17A are associated with with IR, while
suppression of IFN-Y after recovery points to post-COVID Thl dysfunction and altered immune
balance.

4. The established relationships between the cytokine profile, glucose homeostasis, ß-cell function
and IR support an immune-mediated mechanism of metabolic dysregulation and the concept of

COVID- 19 as an immunometabolic trigger for pancreatic involvement.

5. In recovered individuals with new-onset disorders in BX metabolism, a heterogeneous
immunoinflammatory profile is outlined, varying according to the clinical metabolic phenotype,

which suggests the presence of different but interconnected pathogenetic pathways.

6. The cell-mediated immune response has a significant contribution to pancreatic involvement,

with CD4 - and CD8 -related mechanisms differentially involved in regulatory processes, u- and

ß-cell dysfunction.

7. Oxidative stress and virus-induced cellular hypoxia, mediated through HIF-lu, emerge as key
mechanisms linking inflammation, metabolic stress and ß-cell dysfunction in the acute and post-
COVID phase.

8. IR is a dominant metabolic defect in COVID-19 and may persist after recovery, with the

combined use of various surrogate indices providing a more complete assessment of metabolic

disorders.

9. Adipocyte dysfunction and disorders in incretin and liver-metabolic regulation contribute to the
maintenance of a prolonged immunometabolic continuum after SARS-CoV-2 infection.

ROC analysis identifies a complex profile of clinical, metabolic and immunological indicators
associated with an increased risk of developing diabetes in the context of SARS-CoV-2 infection
- both during active disease and in the post-COVID period, which is important for early risk

stratification

Contributions: 6 original scientific and theoretical contributions of the dissertation work are

presented, which I assume to have important clinical significance.

4 scientific and applied contributions are distinguished, which are important for the scientific and

clinical experience in modern treatment.

II.CONCLUSION: Based on the above-cited facts, I believe that the presented dissertation
on the topic "Changes in pancreatic beta-cell function in Covid-19" is an author's work of



Dr. Victoria Tsvetkova, which is distinguished by originality, analyticality and clinical
significance. The candidate's results are an undoubted contribution to the scientific
literature in the field of endocrinology and internal diseases in the country. The doctoral
student shows that she can independently conduct complex scientific research.

The presented arguments are the basis for me to evaluate the present scientific work
positively and I confidently invite the esteemed members of the Scientific Jury to award the

educational and scientific degree "Doctor" to Dr. Victoria Tsvetkova.

15.04.26

City ofPleven

Prepared by:

Prof. Snezhanka Tisheva, MD. PhD, DMSc


