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CTAHOBMIIIE

oT
npo¢. 1-p CHexxanka TomoBa Tumesa, TMH
MY - Ilnesen, Hauanuuk Ha KnuHuka no xkapauosorus,

YMBAIJL ,,I'eopru Ctpancku®, I1nesen

OTtHocHO: JucepTalMOHEH Tpya Ha Tema: ,llpomenn B naHkpeacHata Oera -
kiaerbyHaTa QyHknus npu KoBua-19 "na n-p Bukropus LBeranoBa LlBeTkoBa , 3am0ueH
JIOKTOpaHT kbM « KaTenpa mo kapauoJiorus, myJMoJIOTHS H eHAOKpHHOJOrua*“ npu MY-
[lneBen3a npuchxaaHe Ha oOpa3oBaTesHa W HayyHa creneH ,.Jlokrop® O6nacT Ha BHCILETO
obpazoBanue 7. ,3npaBeonasBanHe u crnopt” [Ipodecuonanno nanpasnenue 7.1. ,Meauumna“
"EnnoxpuHonorus 1 6osiectd Ha oOmsiHaTa"

Hayuen pwroBoauren: jpou. A-p Karsa H. Topoposa, am

Cne 3anosen Ha Pexropa Ha MY [lnesen Ne 2915/26.9.23 cbm omnpezieneHa 3a ujieH Ha
Hay4YHOTO XKypH 3a 3all1Ta Ha HayuHus Tpy A 3a npuaodusane Ha OHC ,,Jlokrop* Ha 1-p Bukropus
L[BeraHoBa l[BeTkoBa. CTAaHOBUIIETO € U3rOTBEHO B CHOTBETCTBHE ChC 3aKOHA 3a Pa3BUTHETO HA
akazieMuuHus cbetaB Ha Peny6Oiuka Boeirapus u [IpaBuiaHuka 3a NpuioKeHUE HA TO3M 3aKOH B
Meauuuncku YuuBepcutet — [1neseH. HamaM koH(IUKT Ha MHTEpecH ¢ aBTopa.

LIIpeancraBsiHe HA NPOLEAYPATA U JOKTOPAHTA

JI-p Bukropusi LlgeranoBa llgerkoBa e poaeHa 1994 r. B rp. Teresen, obi.
JloBeu. 3aBpmmna e cpeiHoTo cu obpazoBanue mnpe3 2013 r. B npodunupana
esukoBa rumHasus Eixsapx Mocud 1 rpag Jloseu ¢ omavuen ycnex 5.90 u mpodui
¢pencku 1 anrnuiicku e3uk. [1pe3 2019 r. e 3apbplunia BuciueTo cu odpasosanue B MY Ilnesen
ChC CPEJIeH yCIeX OT CleBaHeTO: OTJIMYEH 5.86 U cpe/ieH ycreX OT Abp)KaBHUTE U3IUTH: OTJIHYEH
6.00.

[lpe3 2020 r.e 3ayucieHa  karo  3ajo4yeH  JokropaHT  kbMm  Cekrop
Enjokpunonoruss u Gonectu Ha obmsHara npu ,,Kareapa no kapauosiorus, MyjamoJiorus W
eHpoKprHoOorua® kbM MY-IlneBen. 3auucieHa e 3a 3aJ04Ha JIOKTOpaHTypa ¢ 0asa 3a
npakruuecko obydyenre YMBAIJL ,,JI-p ['eopru Crpancku”, cuurano ot 26.10.2020 r. cbe cpok Ha
o0yyeHue 4 roJJUHH, KaTo B MOCJIEACTBHUE € NJ1aCyBaHO yb/DKaBaHE HAa CPOKA Ha JIOKTOpaHTypara
¢ eaHa rojauHa a0 26.10.2025 r.

Unen e Ha Bwarapcko [lpyxectBo no Enpokpunonorus, bwearapcku Jlekapcku Cbio3 -
Paitonna Koserust [1nesen. Biajee nucMeHo U roBOpUMO aHIIMHCKK U (ppeHcky e3uk (HuBo B2).



ILCTPYKTYPA HA JTUCEPTAIIUSTA:

JucepTauMoHHHUAT TPYA ChABbPXKa 524 MALIMHOMKMCHO HAMMCAHM CTPAHULIM U €
oHarsiezieH ¢ 165 ¢urypu u 144 tabnuum. bubnanorpadusra o6xsaia 463 nurepatypHu
M3TOYHHMKA, OT KOUTO 4 ca Ha kupuIKLa 1 459 Ha naThHMLA.

AsTopedepaThbT cbabpiKa 94 neyaTHU CTPAHULIM M OTrOBaps Ha BCMYKHU M3MCKBaHMUS,
KaTo MpejicTaBs TBbPAE NOAPOOHO ChABPXKAHUETO HA JUCEPTALMOHHHUS TPYA. JIoOKTOpaHTKaTa €
npeacTaBuia 5 myOaMKalky — 3 Ha aHTJIMICKH €3UK M 2 Ha OBJIrapCKU- CTATHHTE Ca CBbP3aHH C
TEMaTHKaTa Ha AUCEPTALMOHHHUS TPYL .

Tema: Hacrosuar aumceprauMoHeH TpyJ M3clie/iBa MPOMEHHTE B MaHKpeacHaTa [-
KieTbuHa GyHkuus npu nauuent ¢ Koeua-19, kato ce pasriesxaa Bpb3kara Mexy MH(peKLusTa,
METabOJMTHUTE HAPYLIEHHS U Pa3BUTHETO HA HAPYLIEHUs B MIIOKO3HMs MeTabonu3bM. OCHOBEH
aKUEHT B M3CJIEIBAHETO € MOCTABEH BBPXY POJsATa Ha OKCHIATHBHMS CTPEC KATO MOTEHIMANeH
MEXaHHW3bM, CBbP3Balll MH(EKLMATA CbC 3aCSAraHeTo Ha PB-KieTbuHaTa (yHKLKS.

B pamkuTe Ha npoyuyBaHETO ca aHAJIM3MPAaHU KIMHUYHH, OHOXUMMYHU U METaOONIUTHU
MoKasareJii NPy pasjiMyHu Ipynu MauueHTH, BKIIOYMTENHO nauueHTd ¢ KoBua-19, naumenTtu ¢
METabOIMTEH CHUHAPOM M KOHTponHa rpyna. OueHeHM ca mapaMeTpu Ha BbIJIEXMAPATHUS
MeTaboJIM3bM, MapKEPH Ha OKCUIATHBEH CTPEC U MoKasarelu 3a B-kieTbyHa (GyHKUHMS, ¢ Lea 1a
C€ YCTaHOBSAT Bb3MOXHM NMAaTO(U3MONIOTMYHU BpB3KU Mexay uMHpekuusTa cb¢ SARS-CoV-2 u
HapyllueHara ril0KO3Ha XOMeocTasa.

IIpeacTaBeHHAT IMTEpaTypeH 0030p € U34epraTeeH v MpeACTaBisBa Hy)KHaTa OCHOBA
3a pasrpbLIaHETO Ha HAYYHOTO MpoyuBaHe. JIutepaTypHUsT 0630p € noapodeH, JlMcepTaHTbT
AQHaJIMTMYHO pasriex/ja MHpOpMalMATa B HEro M Bb3 OCHOBA Ha Hesl OMNpejeNs W LeiTa Ha
paspaboTkata Becuuko TOBa I€MOHCTpUpa J€Tail/IM3UpaHUTE W 3a1bI00YEHH MO3HAHMS Ha A-p
L{BeTkoBa no npodiema .

PesyaraTu nokaspar, ye HapylueHUsATa B B-kieTbuHaTa QyHKLKs npy nauueHTy ¢ Kopua-
19 ca no-TACHO CBbpP3aHU C XPOHMYHHUS OKCHJATHBEH CTPEC W CHIIBTCTBALIMTE METaOOMMTHU
HapyILIEHHUs, OTKOJIKOTO C MPEeX0HaTa XMIIOKCHsl, HabJto1aBaHa 1o BpeMe Ha ocTpara MH(EKLHU.
Te3u nanHu JoNpHUHACAT 32 NO-100pOTO pa3brpaHe Ha MeXaHU3MHUTE, upe3 Kouto Koeua-19 mosxe
J1a MOBJIMsE BbPXY MNIFOKO3HUS METab0JM3bM M pUCKa OT pa3BUTHE MIIK BJIOIIABaHE HA JuaberT.

Pesynratute OT AMCEpTAaLMOHHMSA TPyJ MMaT 3Ha4Y€HWE 3a 10-J00poTO pa3bupaHe Ha
MeTabOoJIMTHUTE Nocaeanuy oT uHPekuusTa cb¢ SARS-CoV-2 u morar ga Gbaar nosesHu npu
OLICHKAaTa Ha PHUCKa W MPOCJIEAIBAHETO HA MALMEHTH ciel npekapad Kosua-19.

H3Boau: ABropkara e usgena |0 ocHOBHM M3BOJa, KOUTO 0600LaBAT, Ye:



1. WMmynnara aucperynauus npu COVID-19 ce xapakrepusupa ¢ KOMIJIEKCHHA HApyLIEHHS B
MMYHOpEryJlaTOpHaTa OC, BKJIFOYBALLM €IHOBPEMEHHO MPOBB3MAIUTEIHU U PEryJiaTOPHH
LIUTOKMHU, KOETO HaJAXBbPJISA Kilacuueckara KOHLENLUs 3a ,,LINTOKMHOBA Oypsi‘.

2. VcranoBenuaT aucbananc B ocra IL-7/IL-10, xapakrepu3supall ce ¢ NOBMILIEHW HUBA Ha
IL-7 v HecboTBeTCTBALL perynaroped ortroBop Ha IL-10, HacouBa kbM mepcucTHpalla
Hapyll€Ha MMYHHa XOMEOCTa3a, MOJIbpXKallla XPOHHUYEH Bb3MAJUTETHO-METa00IUTEH
¢oH B octpara 1 noct-COVID ¢aszara.

3. ITlpob3nanurennure uutokuHu TNF-a u IL-17A ce acoumumpar c¢ WHP, pnokaro
notuckaHero Ha [FN-y cinen npebonenysane Hacousa kbM noct-COVID Thl-aucdynkums
1 MPOMEHEH UMYHEH OaaHc.

4. VYcraHOBEHHMTE BpPb3KM MEXJAy LMTOKMHOBMS MNpoui, TIIOKO3HATa XOMeocTasza, [3-
kinerpuyHata GyHkuusa v P noaxpensT MMyHOMEAMMpPAH MEXaHU3bM Ha MeTaboJIMTHaTa
aucperynauus v koHuenuusta 3a COVID-19 kato umyHomeTaboJuTeH Tpurep 3a
MaHKpeacHo 3acsiraHe.

5. Tlpu npebonenyBanure nuLa ¢ HOBOBb3HUKHAIM HapylleHUs BbB BX oOMsHa ce oueprapa
XETepOreHeH UMYHOBB3MAIUTENIEH Mpodu, Bapupall crnope] KIMHUYHUS MeTabOoIUTEeH
¢deHOTH, KOeTOo Mpearnoara Haluuke Ha pa3iMYHU, HO B3aMMOCBbpP3aHH NMaTOreHeTHYHH
MbTHULLA.

6. KrnerbuHO-MeAMMPAHUAT UMYHEH OTTOBOP MMa CBbLIECTBEHO Y4aCTHE 3a MaHKpPEacHOTO
3acsarane, karo CD4'- u CDS8'-cBbp3aHuTEe MEXaHW3MM y4dacTBaT AUdepeHLUpaHO B
perynaTopHUTE MPOLECH, 0~ U B-KileTbuHaTa JUCHYHKLMS.

7. OKCHIATMBHMAT CTpeC U BUPYC-MHJyLMpaHaTa KJIeTbYHAa XMIOKCHSA, MEAUUPAHHU upe3
HIF-la, ce ouepraBaT Kkaro KJIOUYOBM MEXAaHW3MH, CBBP3BAllM Bb3NAJIECHUETO,
mMeTaboNUTHHUSA cTpec U PB-kieTbuyHaTa qucdyHkius B octpata M noct-COVID da3sara.

8. WP npencrapnsa pomuuupaul MetabonuteH aedext npu COVID-19 u moxe na
nepcucTupa ciea rnpebosieayBaHe, KaTo KOMOWHUPAHOTO M3MOJI3BAHE Ha pAa3JIM4YHU
CypOraTHH WH/IEKCH OCUTYpsiBa MO-ITbJIHA OLEHKa Ha META0OJIMTHUTE HapyLUEHHUS.

9. ApunouuTHata AMCHYHKUMS M HapyLIEHUSATA B MWHKPETMHOBAaTa W YEPHOAPOOHO-
MeTaboJMTHATa peryjiauus JOMPUHACAT 32 TMOJUIbPXKAHETO Ha MPOIbIDKUTENEH
UMyHoMeTabonuTeH KOHTHHYYM ciiei SARS-CoV-2 undexuusTa.

ROC ananu3bT uaeHTupuuMpa KOMIUIEKCEH Mpodusl OT KIMHWYHU, METaOOJUTHU M
MMYHOJIOTUUHM TOKa3aTelli, aCOLMMPaHM C NMOBHUILEH PUCK OT pa3BuTHE Ha 3] B KOHTEKCTa Ha
SARS-CoV-2 uHdeKuus — KakTo Mo BpeMe Ha aKTUBHOTO 3aboJsBaHe, Taka U B noct-COVID
nepuoia, KOETo MMa 3HaueHHUe 3a paHHa pUCKOBa CTpaTUduKaLms

Ilpunocu: [lpeacraBenn ca 6 OpUrMHaJIHM HAY4YHO-TEOPEeTHYHH TPHHOCH Ha
JMCEPTALIMOHHUS  TPY/[l, KOUTO a3 pUemMaM, ue UMaT BaXKHO KJIMHUUYHO 3HaYEHHE.

O6ocobeHu ca 4 Hay4YHO-NIPUJIOKHH MPUHOCH, KOMTO Ca BaXKHU 32 HAYYHUS! U KIIMHUYEH OIUT B
CbBPEMEHHOTO JICYEHHE.



IL.3AKJIOYEHHUE: Ha ocHoBaHue ropeuutupaHute (akTd, CUMTaM, 4Ye MpeICcTaBeHUST
JMCepTalMOHEH TPyl Ha TeMa ,IIpoMeHn B naHkpeacHaTa 0era -KjieTb4HaTa QYHKUHUS NPUH
KoBua-19“ e apropcka paspaborka Ha ja-p Buxropus IlBerkoma, kosito ce orivuasa ¢
OpPMIMHAIIHOCT, aHAJMTUUHOCT M KIMHWYHA 3HauuMocT. Pesynrature Ha KkaHaujaaTkara ca
HECbMHEH MPUHOC KbM HayuyHara JuTepatypa B cdepara Ha €HIOKPUHOIOIUATA U BBTPELIHUTE
0oJleCTH Ha TepUTOpWsTa Ha crpaHarta. JIOKTOpaHTKaTa TMOKa3Ba, Y€ MOXE Ja MpoBexja
CaMOCTOSITEIHO KOMIUIEKCHH Hay4YHHU MPOYYBaHUS.

H3n0xeHuTEe aprymMeHTH ca 6a3a /1a ouleHsl HACTOSILHS HAay4eH TPYyA MOJOXKHUTENHO H
yOenqeHo NpUKAHBaM YyBaxkaeMHTe 4jeHoBe Ha Hay4Horo :Kypu /Ja nNpUCBHAAT
o0pa3oBaTe/HATA U HAY4YHA cTeneH ,,JlokTop“ Ha a-p Bukropus Ilserkona.

Ha ocHoBaHue 4n.59 ot 33J14
15.04.26r.r. H3roTBui:

['p. Ilnesen IIpo¢. Cuexanka Tuwmesa, AmMH.



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, 1 have been
appointed as a member of the scientific jury for the defense of the scientific work for the
acquisition of the ONS "Doctor" of Dr. Viktoria Tsvetanova Tsvetkova. The opinion was prepared
in accordance with the Law on the Development of the Academic Staff of the Republic of Bulgaria
and the Regulations for the Application of this Law at the Medical University - Pleven. I have no
conflict of interest with the author.

1. Presentation of the procedure and the doctoral student

Dr. Viktoria Tsvetanova Tsvetkova was 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 1" in the town of Lovech with an excellent grade of 5.90 and a profile of French and English.
In 2019, she completed her higher education at the Medical University of Pleven 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).

[I. 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 B-cell function in patients
with Covid-19, examining the relationship between infection, metabolic disorders and the
development of disorders 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 p-cell
function.

The study analyzed clinical, biochemical and metabolic parameters in different groups of patients,
including patients with Covid-19, patients with metabolic syndrome and a control group.
Carbohydrate metabolism parameters, oxidative stress markers and 3-cell function indicators were
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 of the problem.

Results show that disorders in B-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:

. 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 of a “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-o. and IL-17A are associated with with IR, while
suppression of [FN-y after recovery points to post-COVID Th1 dysfunction and altered immune
balance.

4. The established relationships between the cytokine profile, glucose homeostasis, 3-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, a- and
B-cell dysfunction.

7. Oxidative stress and virus-induced cellular hypoxia, mediated through HIF-1a, emerge as key
mechanisms linking inflammation, metabolic stress and B-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 [ 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 Prepared by:
City of Pleven Prof. Snezhanka Tisheva, MD. PhD, DMSc

Ha ocHoBaHue 4n.59 ot 33/714



