
.LcLé

Ao IlpeaceaaTeJIR Ha HayqH0T0 h{ypvl,

onpeaeneH0 oc 3an0Bea NQ1088/31.03.2026r.

Ha PeKTopa Ha MeAhLVIHCKV1 YHhBePCVITeT— nneBeH

PEUEH3V151

OT npo$. A-p Mnpa BaneHTv1H0Ba CnaepoBa, A.M.
HayqHa cneumanHOCT — EHAOKPhHonorVIRVI 60necTM Ha 06MRHaTa

PbKOBOAMTen Ha BTopa KaTeapa no BbTpeUJHV1 60necTM, MY-BapHa h KJIMHMKa no
EHAOKPVIHOnorv•1RVI 60necTh Ha 06MfiHaTa, YM6AJ1 „CB. MapL,1Ha", BapHa

Ha AhcePTaL4hOHeH TPYA

Ha A-p BMKTOPhR 1.4BeTaH0Ba UBeTKOBa, AOKTOPaHT B 3aAOYHa $oprvla Ha 06yqeHL4e, Ha
Tervla „np0MeHM B 6eTa KneTbHHaTa nph KOBhA-19" 3a npncb>KAaHe Ha

06pa30BaTeJIHa cTeneH „AOKTOP" B npo$ecM0HanH0 HanpaBneHMe 7.1.
MeAVIUVIHa, no AOKTOPCKa nporpaMa „EHAOKPMHonorhR h 6necTL.1 Ha 06MRHaTa"

C HayqeH PbKOBOAhTen:AOI-A.A-p KaTR HMK0J10Ba TogopoBa, AM

1. 06140 npeACTaBRHe Ha npoueaypaTa

IlpeACTaBeHVIRT KOMnneKT MaTepnaTll,1 CbOTBeTCTBa Ha L.13MCKBaHVIRTa Ha npoueaypaTa

3a npv1A06MBaHe Ha OHC „AOKTOP" ornacH0 npaBYIJIHhKa Ha MY — nneBeH M BKJ1}OMBa

BCVIMKVI He06XOAVIMV1AOKYMeHTM. HRMarv1 KOH$nVIKTHa hHTepech B npogeaypaTa.

2. KpaTKh 6norpa$hHHh aaHHh 3a AOKTOPaHTa

A-p BVIKTOPVIR LIBeTaH0Ba 14BeTKOBa e pogeHa npe3 1994 r. B rp. TeTeBeH.

3aBbPLUV1na e cpeAHOTO CVI 06pa30BaHne npe3 2013 r. B npo+nnvtpaHa e3VIKOBa n,1MHa3VIR

EK3apx VIOCV14)I B J10Beq C 0TnvtqeH ycnex 5.90 VI npo#n +peHCKh VI e3hK.

npe3 2019 r. ce AL.qnJ10Mhpa KaTO neKap B MY-nneBeH c 0TnmqeH ycnex. npe3 2020 r. e

3aqncneHa KaTO 3aaoqeH AOKTOPaHT KEM CeKTOP EHAOKPhHonorMR M 60neCTV1 Ha

06MflHaTa npl,l KaTeapa no Kapanonorun, nyntvtonorhfl VI eHAOKPVIHonorVIR KEM MY—

nneBeH CbC CPOK Ha 06yqeHne 4 roAVIHh, KaTO B nocneacTBne e rnacyBaH0 YAbJ1h<aaaHe

Ha cpoKa Ha AOKTopaHTypaTa c eAHa roAMHa. npMA06MBa cneqnaJIHOCT no
EHA0KphHonorhR VI 60neCTL.1 Ha 06MRHaTa npe3 2024 r.
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HneH e Ha bbnrapcK0T0 App«ecTB0 no EHAOKPVIHonorMfl, 6bnrapcKV1 fleKapcKh
Cb}03 - PaV10HHa KonerMR nneBeH. Bnaaee nncrv1eH0 VI roBOPhM0 ay-1rJ1hV1cKM VI $peHCKV1

e3v1K (HhB0 B2).

3. AKTyanHOCTHa TemaTa

IlaHaeM1,1RTa OT COVID-19, npnqYlHeHa OT SARS-CoV-2, npeacTaBJIRBa rn06anH0

3apaBH0 npeAV13BhKaTencTBO c UJMPOK006XBaTHV1 nocneav1LV1 He caM0 Bbpxy

AhxaTeJIHaTa CMCTeMa, HO h Bbpxy peanua apyri,l opraHM VI perynaTopHY1 CVICTeMM,

BKJ1}OMhTeJIHO VIMYHHaTa VI eHAOKPVIHHaTa. HaTpynaHMTe KJIVIHVIMHL,I VI excnephMeHTaJlHL4

aaHHV1 noKa3BaT, qe VIH+eKL4VIRTaCbC SARS-CoV-2 e TRCHO CBbP3aHa C HapyweHMR B

rmoK03HaTa xoMeocTa3a, MHcYJIMH0BaTa ceKpeL4VIR VI HYBCTBVlTenHOCT, KaKTO VI C

Bb3HVIKBaHeTO nnv-l BIIOUjaBaHeTO Ha 3a60JIRBaHhR. BbnpeK',1 TOBa,

MexaHh3MVITe, qpe3 KOVITO BhPYCbT Bb3geVICTBa Bbpxy naHKpeacHhTe ß-KneTKV1VI ß-
KneTbMHaTa $YHKIAVIR, BCe ouge He ca HanbJIH0 V13RCHeHV1.

TlnncaaT HaUVIOHanHV1 npoYLIBaHMR, KOVITO CMCTeMHO M KOMnneKCHO aa M3cneABaT ß-
KneTbt--11--laTa WYHKUVIR, VIHCYJIVIHOBaTa pe3hCTeHTHOCT M VIMYHHO-Bb3naJIMTeJIHVITe

MexaHV13MV1 nph nauneHTV1, npeKapaJIL,1 COVID-19. B CBeTOBeH MaL.qa6 CbU40 ce

Ha6moaaBa orpaHnqeH 6poV1 UJVIPOKOMaUAa6HV1VI VIHTerpaTVIBHb.1 h3cneABaHMR, HacoqeHh

KEM +YHaaMeHTaJIHVITe naTo$M3nonorv1MHL4MexaHM3MV1, CBbP3BaU.4V1 SARS-CoV-2

VIH+eKUVIRTa C ß-KneTb'-1HaTa AVIC$YHKLAVIR.B Ta3V1 BPb3Ka, HarqnpaM TeMaTa Ha

AVICePTaL.4VIOHHhR TPYA HacoqeHa KEM Y13yqaaaHe Ha ß-KneTbMHara B KOHTeKCTa

Ha COVID-19 3a MHOro aKTyaJIHa.

4. CTpyKTypa Ha AVICePTaL4hOHHb4R TPYA

AVICePTaLVIOHHVIRTTPYA e pa3pa60TeH B qceH VI MeTOAonornqH0 nocneA0BaTeneH
BhA, B 06eM (524 CTP), HaABbPJIRU.! V13VICKBaHVIRTa 3a OHC „AOKTOP", 0HarnegeH C 165

(bnrypvl h 144 Ta6JIVlL.1Vl1-1 06xBau-!a cneAHVITe OCHOBHVI pa3Aenn•. „CbAbPhGHne" (4 CTP),

CbKpaUgeHVIR" (2 CTP.), „BbBeaeHne" (2 CTP.), „JIVITepawpeH 0630ptt (49

CTP.), „uen 3aaaMM" (2 CTP.), „MaTepnan VI MeTOAV1" (15 CTP.), „Pe3YJITaT"1

06Cbh<AaHe" (343 CTP.), „OrpaHnyeHL,1fi Ha L,13cneABaHeT0" (1 CTP.), „3aKmoqeHV1e" (2

CTP.), „M3B0Ah" (2 CTP.), „nphHocn" (1 CTP.), „11y6JIMKauv1h VI HayMHV1 yqacTYIR't (1 CTP.) VI

(37 CTP.). CTpyKTypaTa Ha AVIcePTaL4hRTa e normqecKY1 1,13AbPhGHa VI

ocnrypna nocneA0BaTeJIH0 YI apryMeHTL,1paH0 npeacTaBRHe Ha HayqHOT0 V13cneABaHe. B

6h6nnorpa$v•1fiTa ca BKmoqeHM 3HaHhTeneH 6poV1 TIMTepaTypHv1 M3TOHHVIUV1 (463), KaTO

npe06naaaBalÅaTa qacT OT TRX ca Ha naTMHV1ua VI 06XBa1uaT aKTyaJIHV1 ny6f1hKaunv1 OT

nocneAHMTe roAVIHV1.

0+0PMneHneT0 Ha AVICePTaUVIOHHhR TPYA e B nbJIH0 CbOTBeTCTBV1e C

V13hCKBaHVIRTa Ha IlpaBVITIHYIKa Ha MeAVILAVIHCKV1YHVIBePCVITeT — nneBeH.

2



5. OgeHKa Ha AhcePTaL4hOHHMR TP','A

BbBeaeHneTO at«ueHTmpa Bbpxy MYJITnopraHHMR xapaKTep Ha COVID-19,
ABynocot-lHaTa BPb3Ka Me)KAY MH$eKL!VIRTa MeTa60JIVITHVlfi craTYC Ha naqneHTVITe, KaKTO

Bbpxy ponma Ha VIMYHHOTO Bb3naneHhe 3a HaPYUjeHV1fiTa B rn}0K03HaTa xoMeocTa3a.
V13TbKHaTa e CbUgeCTBYBal-gaTa HeribJIH0TaTa B n031-qaHV1eTO OTHOCHO YBpe»qaHeT0 Ha

naHKpeacHhTe ß-KneTKV1OT SARS-CoV-2 VI CBbP3aHhTe C TOBa MeTa60JIVITHV•1Hapyl.uey-lhfi.

IIMTepaTYPHMRT 0630P npeanara 3aAbJ160qeH aHam13 Ha CbBpeMeHHVITe Hay-IHM

gal-II-IVI OTHOCHO aHaTOMVIRTa, 4)YHKIAVIRTa VI nnacTMMHocrra Ha naHKpeacHhTe ß-KneTKV1,

MexaHh3MMTe Ha ß-KneTbMHaAVIC4)YHK4VIR, KaKTO VI ponsna Ha VIMYHOBb3naTIVITeJlHhTe

npogecn, OKCmaaTVIBHV1fl cTpec VI Bhpyc-L,1HayunpaHaTaxnn0KCVIR. Oc06eH0 noap06H0 ca

pa3rnegaHh B3aVIMoaeVICTBMRTa Meh<AY SARS-CoV-2 VI naHKpeacHMTe KneTKh,

Bb3MOh<HVITeMexaHM3ML4 Ha ß-KneTbMHOYBpeh<AaHe, KaKTO M BPb3KaTa Meh{AY COVID-19,

VIHcym•1HOBaTa pe3VICTeHTHOCT VI HOBOBb3HVIKHaJIVITe HapyweHVIR.

14enTa Ha AhcePTaUVlOHHVIR TPYA e RCHO $opMynnpaHa CbOTBeTCTBa Ha

3arnaBL4eT0 Ha AL.1cePTaLVIRTa. 3a M3r1bJIHeHL4eT0 Ha genTa ca $opr,nynnpaHM 12 3aaaqm. C

TAX ce 0Tr0Bapfl Ha OCHOBHaTa gen Ha h3cneABaHeT0, a VIMeHHO aa ce ogeHL,1

Ha SARS-CoV-2 VIH$eKUVIRTaBbpxy naHKpeacHaTa ß-KneTbMHa $YHKLVIR, rmoK03HaTa

xoMeocTa3a VI MHcym,1H0BaTa pe3MCTeHTHOCT, KaKTO VI aa ce aHaJIL,13Mpa ponRTa Ha

VIMYHOBb3naJU.1TeJIHL4Te, OKCnaaTVIBHVITe M xnn0Kcw-1HhTe MexaHM3MV1 B reHe3aTa Ha

Ha6moaaBaHVITeMeTa60nVITHV1 HaPYl.UeHVIR np',l naqneHTVl, npexapam,l COVID-19.

MaTepnaJ1h M MeTOAh: 3a uem.1Te Ha HaCTORU4aTa AVICePTaUVlR A-p LIBeTKOBa

npoBeh<Aa npocneKThBH0, 06cePBaLVIOHHO no AV13aVlHnpoYHBaHe, C BKJ1}Ot-lBaHe Ha

naumeHTL,1 C aKTVIBeH COVID-19, KaKTO VI TaKVIBa npeKapam,1 VIH$eKUMRTa, noA6paHh no

RCHO ae4)L4HnpaHV1 BKJIK)MBau4V1 M V13KJ110MBaLLV1 KPVITePVIV1. KOHTPOJIHaTa rpyna e

CbCTaaeHa OT nnua C MeTa60JIVITeH CMHAPOM, He60neAYBaJlL4OT COVID-19, KoeTO

n03Bonna KOPeKTHO cpaBHVITeJIH0 06Cb>KAaHe Ha nonyqeHhTe pe3ynraTh ogeHKa Ha

cneLV1$hHHOT0 BJ1hflHue Ha SARS-CoV-2 VIH#KUV1fiTa Bbpxy ß-KneTbHHaTa
MeTa60J11,1THVlfl CTaTYC. Cna3eHL,1 ca BCVIMKL,I eThHHh V13VICKBaHV1fi, BKT110MhTeTIH0

nognncBaHe Ha MH$0PMmpaH0 ornacue OT yqaCTHMUMTe VI 0A06peHMe OT KOMneTeHTHa

eThHHa KOMVIChR. KJ1hHhMHL4Te, na60paTopHhTe VI MHCTPYMeHTaJIHVlTe MeTOAV1 1-la

M3cneABaHe ca onTVIMaJIH0 noa6paHh. V13n0J13BaH e ageKBaTeH CTaTVICTV1qeCKV1 aHaJ1h3.

B pa3Aen „Pe3YJITaTh h 06Cbh<AaHe" nocneAOBaTeTlHO ca npeacTaBeHh VI

BbrnewgpaTHVIR M nmnhAHMR MeTa60JIV13bM,06CbaeHV1 npoMeHMTe BBB

Bb3naJIVITef1HMR VI VIMYHHVIR CTaTYC, OKCmaaTVIBHVIR cTpec,xapaKTepmcTYIKMTe Ha

Ha xnr10KcL,1R VI noKa3aTenv1Te 3a naHKpeacHa a- VI ß-KneTbMHa +YHKL!VIR.
AHaJIM3mpaHL,1 ca cyporaTHh VIHAeKCVl 3a ß-KneTbHHa VIHcynVIHOBa

pe3MCTeHTHOCT, KaKTO ponRTa Ha agunOUVlTOKL4HMTe VI apyrv.l XOPMOHaJIH0 aKTMBHL,1

MoneKynn, VIMal.UV1 OTHOU.jeHV1e KEM rmoK03HaTa xoMeocTa3a. Pe3YJITaTv1Te ca

0HarneaeH1,1 c (bnrypL,1 VI Ta6T1hLV1. Cnea BCeKV1 noapa3Aen e HanpaBeH0 06Cbh<AaHe, B

KoeTO nonyqeHhTe aaHHV1 ca onocTaaeHL4 no YMecTeH M apryMeHTmpaH Hat-Wii-I

CbBpeMeHHL,1 nv1TepaTypHY1 V13TOHHV114V1.
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Oc06eH0 gem-IVI ca aHaJlV13VITe, CBbP3aHV1 C KOMnneKCHaTa ogeHKa Ha ß-
KneTbHHaTa B KOHTeKCTa Ha COVID-19, KaKTO M C pa3rne»qaHeT0 Ha

MMYH0Bb3naJIMTeJIHhTe xnn0KcnqHVITe MexaHV13MV1 xaTO KTI}OMOBVI (baKTOPh 3a pa3BhTL,1e

Ha MHCYJIMHOBa pe3VICTeHTHOCT VI HaPYUjeHVIR B rmoK03HaTa xomeocTa3a. Te3V1 al-1aJ1h3h

noaqepTaBaT Hayl-1HaTa opnrVIHaJIHOCT VI VIHTePAVlCUV1nTlVIHaPHVIR xapaxrep Ha

AVICePTa14VIOHHVIR Tpya.

KaT0 PVICKOBVI $aKTOPV1no OTHOUJeHV1e Ha BePORTHOCTra 3a Bb3HVIKBaHe Ha 3A B

KOHTeKCTa Ha eKcn03V114VIR Ha SARS-CoV-2 ce oqepTaBaT KaKTO Herv10Ah$nqnpyeML4

$aKTOPM, KaTO no-BMCOKa Bb3PaCT (2 54.5 roAVIHV1), TaKa VI UJVIPOK cneKTbp OT

6MOXVIMVIMHVt, MMYHonorv1HHL,1 MeTa60nVITHM noKa3aTef11•1 MHAeKCh.
Cpea VIMYHonorVIMHVtTe napaMeTpY1 C Hai-A06pa AVICKPVIMVIHa1AVIOHHa cnOC06HOCT

no OTHOUEHV1e pncKa OT pa3Bb•1TV1e Ha 3A ce OTKPORBaT IL-7, IFN-y, HCF-D 8-epi-PGF2a.
3HaqL,1Ma PMCKOBa pona aeMOHCTPVIPaT CbLUO npol.dH$naMaTopHhTe MeanaTOPV1 IL-17A VI

TNF-a, KaKTO VI MapKephTe, OTPa3RBaLUV1 yqacTLCT0 Ha KneTbMHO-MeannpaHVIR VIMYHeH
— CD4+ VI CD8+, KoeTO noaqepTaBa ponma Ha VIMYHHaTa B0Tr0BOP

naToreHe3aTa Ha COVID-ac014MMpaHhTe MeTa60JIMTHV1 HapY1.ueHVIR.

AonbTlHhTenH0, MapKepbT Ha KneTbMHaTa XWIOKCVIR HIF-1a VI MapKepbT Ha

OKCnaaTVIBHhR cTpec 8-epi-PGF2a aeMOHCTPL,1PaT ACHO M3pa3eH0 PMCKOBO aeiCTBV1e,

Hacot-1BaVIKM KEM yqacTL,1e Ha VI peAOKC-3aBVICVIMV1 MexaHV13ML,1 B

pa3BVITmeT0 Ha n0CTMH#KLW103HaTaMeTa60nhTHaAhcperynaLVIR.
OT MeTa60JIVITHL4Te ce YCTaHOBRBa 3HaqhMaTa PVICKOBa pom Ha

nna3MeHaTa rmoK03a Ha rnaAH0, KORTO ce oqepTaBa KaTO PVICKOB $aKTOP 3a 3A,

aCOUVIL,1PaH c COVID ouge npv.l cpaBHVITeJIHO HVICKVI CTOVIHOCTVI (2 5.85 mmol/L). Hapept c

TOBa, noKa3aTenn, 0Tpa3RBaL.14V1 naHKpeacHara a- VI ß-KneTbMHa4)YHK14VIR — C-nenTMA,

rn}0KaroH VI GP-73, CbLUO aerv10HcTpnpaT 3Haqv•1Ma acouma1-!VIR C pv-1cKa OT Bb3HVIKBaHe Ha

3a60nnaHeTO, KoeTO nogqepTaBa KOMnneKCHV1fl xapaKTep Ha naHKpeacHaTa AVIC$YHKUMR
B nocT-COVlD nepnoaa.

npoyqeHa e h PMCKOBaTa pom Ha aor1bJIHhTeJIH0 CbOTHOUEHV1e 3a ogeHKa Ha ß-
KneTbMHaTa $YHKL!VIR— CbOTHoweHV1eTO C-nenThA/rJ1}0K03a, KOeTO 0Tpa3RBa 6anaHca

MOKAY MHCYT1hHOBaTa cey«peuvlfl rm•1KeMMMH0T0 HaTOBapBaHe. YCTaHOBeHaTa nparoBa
CTOVIHOCT, Hap, KORTO PVICKbT ce yaennqaaa, e 0.0985.

AHaJ1h3npaH0 e CbU40 VI CbOTHOUJeHneTO aamn0HeKThH/nenTMH, KaTO MHTerpaneH

VIHAVIKaTOP 3a aAh170LVITHaTa VI vlHcYJ1hH0BaTa HYBCTBVITenHOCT. ROC aHaJIV13bT

noKa3Ba, ye CTOVIHOCTVI Ha CEOTHOLneHneTO aamn0HeKTMH/nenTMH Haa 0.722 ca

acoummpaHL.1 C nOBVIUjeH PhCK OT Bb3HVIKBaHe Ha 3A no Bpervle M cnea npe60neAYBaHe OT

COVID-19.

npaBh BneqaTneHL.4e caMOKPVlTVIMHOCTra Ha AOKTOPaHTKaTa, nocot-lBaL.ua HAKO"
orpaHnqeHVIR/HeAOCTaTbUV1 Ha Al.qcePTa14VIOHHVIR TPYA.

V13BeaeHVITe ABaHaaeceT h3BOAh ca B CbOTBeTCTBV1e c nonyqeHhTe pe3YJITaTv1 h

cneABaT nocraBeHhTe B AVICePTaUVIOHHL4R TPYA 3aaaqV1.
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CbrnacHa CEM c npmqocme Ha AVICePTaUVIOHHVIR Tpya, KOVITO ca pa3AeneHV•1 B ABe
KaTeropnn•. c HayqH0-TeopeTnqeH (6) h c Hay-IH0-npaKTnqecKL4 xapaKTep (4).

C opnrhHaneH xapaKTep e ogeHKaTa Ha ß-KneTbl-lHaTa$YHKLAVIRqpe3 V13n0T13BaHe

Ha cyporaTHL,1 VIHAeKCV1, KaKTO M aHam.13bT Ha TRXHaTa BPb3Ka C Bb3nam•1TeJIHYITe

UMTOKVIHVI, MapKepMTe Ha OKCV1aaTVIBeH cTpec M BMpyc-MHayumpaHara KneTbMHa

xnnotqcv1R. YCTaHOBeHVITe 3aBVlCMMOCTV1 aonphHacRT 3a no-A06POT0 pa36npaHe Ha

naTo$M3nonorhMHL,1Te MexaH1,13MM, qpe3 KOVITO COVID-19 MOh<e aa "HAYI.gvtpa

3aAbJ160Mhß-KneTb'-4HaTaAVIC$YHKL.!VIRVI MHcYJIMH0BaTape3MCTeHTHOCT.
Cbl-uo c opnrhHaneH xapaKTep ca pe3YJITaTYITe OT KOMnneKCHhR aHanv13 Ha

MMYH0Bb3naJIMTenHMR CTaTYC, BKmoqBau-A npo- VI aHTVIVIH$naMaTOPHV1LVITOKVIHVI,

Mapl{epvl Ha KneTbMHO-MeAVIV1paHVIR MM).'HeH 0Tr0BOP VI CVICTeMaTa Ha K0MnneMeHTa.

Te3M aaHHV1 n03BOTlRBaT aa ce HanpaBY1 apryMeHThpaHa BPb3Ka Meh{AY nepChCTnpaL40TO

Bb3naneHne cnea COVID-19 VI Hacnnnnme MeTa60TIVITHV1 1-iapyLLjeHMR. C nphHoceH

xapaKTep ca M pe3YJITaThTe, CBbP3aHV1 C ogeHKaTa Ha OKCnaaTVIBHL4R cTpec VI

aHTVIOKCVIAaHTHaTa 3a1.4VITa, KaKTO M TRXHOTO yqacnae B HapyujeHMRTa Ha VIHcynv1HOBaTa

ceKpeLVIA VI HYBCTBMTenHOCT.

KEM opnrL4Ha11HhTe pe3YJITaTL4 Ha AVICePTaLVIOHHVIR TP'y'A cneABa aa ce 0THece YI

npoBeaeHOT0 aHKeTHO npoyqBaHe 3a oqeHKa Ha KaqeCTBOTO Ha XVIBOT npV1 nagmeHTV1,

npeKapaJ1h COVID-19 C HOBOBb3HVIKHaJIV1 Mera60JIVITHV1 HaPYLLjeHL,1R, OCbLUeCTBeHO qpe3

Banv1AhpaH Bb11POCHhK.

Bah<Hh KaKTO 3a Hat-VlOHaTIHaTa, TaKa VI 3a Meh<AYHapoAHaTa Hayqy-la 06LUHOCTca
pe3YJITaTL,1Te, OTPa3RBaLUh B3aVIMOBPb3KVITe Meh<AY ß-KneTbMHaTa $YHKUVIR,

aamnOL4L4TOKhHVITe apyrv-l XOPMOHaJIHO at<TVIBHV1 Monet«ynn, MMaL.UV1 OTHOLUeHV1e KEM

rmoK03HaTa AHaJ1h3bT Ha cvinaTa Ha PVICKOBOTO aeiCTBhe Ha M3cneABaHhTe

noKa3aTenv1 A011bJIHMTenH0 noaqepTaBa npaKTnqectqaTa 3HaMMMOCT Ha AVICePTaL4VIOHHV1f1

Tpya 14 HeroBaTa npY1f10>KMMocT B KJIVIHMMHaTa npaKThKa.
npoyqBaHeT0 MOH<e aa 6bAe onpeaeneH0 KaTO nv10HepH0 3a crpaHaTa, KaTO

npeaocraBR CMCTeMaTL,13npaHV1 VI opnrMHaJIHL.1 aaHHV1 3a ß-KneTbHHaTa
MeTa60JIVITHhTe HapY1.ueHL,1R VI KaqeCTBOTO Ha >KVIBOT npv•l nagneHTM, npeKapanv1 COVID-

19, B KOHTeKCTa Ha MeTa60TIVITHL4R PMCK.

6. ABTope+epaT '4 ny6nMKaL4L4h, CBbP3aHM C AMCePTaLVIOHHhRTPYA
ABTope$epaTbT e HanbJIH0 AOCTaTbqeH KaTO cbAbp>+GHMe VI KaqecTB0 3a npeaaaBAHe Ha

OCHOBHVITe pe3YJITaTh, nOCTV1rHaTh B AVICePTaUVIRTa. AOKTOPaHTKara e KEM

AOKYMeHTaL!VIRTa 5 Ha 6poV1 nbJIHOTeKCTOBV1 ny6flMKagv1h (TPM B pe$epnpaHM B

CBeTOBHV1 6a3b4 aaHHV1 cnmcaHhR, ABe OT KOMTO C IF), KaKTO M 4 AOKnaAh B K0HrpecM,

CBbP3aHV1 C AVICePTaUhOHHL.1R Tpya. npnnoxeHMRT cnmcbK 0Tr0BapR VI

V13VICKBaHVIRTa Ha MY-nneBeH 3a Ha OHC „AOKTOP'/
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7. KPhThHHh 3a6eneh<Kh b4 npenopbKh.
HRMaM KPVITVIHHVI 3a6eneh<Kh VI npenopbKL,1 KbM npoBegeHOT0 HaygH0 L.13cneABaHe VI

npeAOCTaBeHVlTe MYI r.naTepnann.

B 3aKmoqeHb4e, peueH3hpaHaTa OT MeH AVICePTaUVIR, nocBeTeHa Ha aKTyaJIHa VI

counanHo-3Haqv1Ma Tetvta, 0Tpa3RBa 3aAbf160qeH VI CTOVIHOCTeH HayqeH TPYA.
V13BbPUJeHaTa HayMH0-v-13cneA0BaTencKa pa60Ta e cpea rn,pBMTe no poga Ch 3a 6bnrapL4R
VI gonpv1HacR Cbl-geCTBeHO 3a pa3LUVlPRBaHe Ha CbU4eCTBYBaU.4VITe 3HaHVIR B 06nacTTa Ha

eHAOKPVlHonorV1fiTa VI MeTa60JIVITHVlTe HapyweHL,1R B KOHTeKCTa Ha COVID-19. Ct-lVITaM, ye
pa3pa60TKaTa 0TroBapR Ha V13VICKBaHVIRTa Ha 3aKOHa 3a pa3BhTL,1e Ha aKaaeMVIHHVlR

CbCTaB B Peny6m,1Ka 6bnrapL4R (3PACP6), npaBhf1HMKa 3a HerOBOTO npnnaraHe VI

npaBhJIHMKa 3a pa3BL,1TY1e Ha aKaaeML,1MHVIR CbCTaB B MY-nneaeH 3a npL,1A06hBaHe Ha
Hayt-1Ha VI 06pa30BaTenHa creneH „AOKTOP" VI rnacYBaM nonoh<hTenH0 3a Ha
Ta3L,1 cTeneH Ha A-p BVIKTOPMR14BeTaH0Ba LIBeTKOBa.

16.04.2026r. L'13r0TBhJ1 peueH3VIRTa:

npo$. A-p Mnpa CMAepoBa, A.M.
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To the Chairman of the Scientific Jury,

appointed with Order NQ1088/31.03.2026r

of the Rector of the Medical Univerisity of Pleven

REVIEW

By prof. Mira Valentinova Siderova, MD, PhD

Scientific specialty — Endocrinology and metabolic diseases
Head of Second Department of Internal diseases,
Medical University "Prof. dr. P. Stoyanov", Varna

Head of Clinic of Endocrinology and metabolic diseases,
University Hospital "St. Marina", Varna

of the PhD dissertation thesis

of dr. Victoria Tsvetanova Tsvetkova, MD,
A PhD doctoral student on the topic

"Changes in Pancreatic Beta-Cell Function in COVID-19" for the award of the educational and
scientific degree "doctor" in the professional field 7.1. Medicine, under the doctoral program

"Endocrinology and metabolic diseases"

with scientific supervisor: Assoc. Prof. Dr. Katya Nikolova Todorova, MD, PhD

1. General presentation of the procedure

The presented set of materials complies with the requirements of the procedure for acquiring
the educational and scientific degree "doctor" according to the Regulations of the Medical
University - Pleven and includes all necessary documents. I have no conflict of interest in this
procedure.
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2. Brief biographical data about the doctoral student

Dr. Victoria Tsvetanova Tsvetkova was born in 1994 in the town of Teteven. She completed her

secondary education in 2013 at the specialized language school Ekzarh Yosif I in Lovech with an

excellent grade of 5.90 and a French and English profile. In 2019, she graduated as a medical
doctor at Medical University of Pleven with excellent grades. In 2020, she was enrolled as a part-

time doctoral student at the Sector of Endocrinology and Metabolic Diseases at the Department

of Cardiology, Pulmonology and Endocrinology at MU-Pleven with a study period of 4 years, and

subsequently the doctoral program was extended by one year. She obtained a specialty in

Endocrinology and Metabolic Diseases in 2024.
She is a member of the Bulgarian Society of Endocrinology, Bulgarian Medical Union - Pleven

Regional College. He is fluent in written and spoken English and French (level B2).

3. Relevance of the topic

The COVID-19 pandemic caused by SARS-CoV-2 represents a global health challenge with far-

reaching consequences not only on the respiratory system, but also on a number of other organs
and regulatory systems, including the immune and endocrine systems. Accumulating clinical and

experimental data indicate that SARS-CoV-2 infection is closely associated with disturbances in

glucose homeostasis, insulin secretion and sensitivity, and with the onset or exacerbation of

metabolic diseases. However, the mechanisms by which the virus affects pancreatic ß-cells and

ß-cell function are still not fully understood.
There is a lack of national studies that systematically and comprehensively examine ß-cell

function, insulin resistance, and immune-inflammatory mechanisms in patients who have had

COVID-19.Worldwide, there is also a limited number of large-scale and integrative studies aimed
at the fundamental pathophysiological mechanisms linking SARS-CoV-2 infection with ß-cell
dysfunction. In this regard, I find the topic of the dissertation work aimed at studying ß-cell
function in the context of COVID-19 to be very relevant.

4. Structure of the dissertation work

The dissertation is writen in a clear and methodologically consistent form, in a volume (524
pages) exceeding the requirements for the educational and scientific degree "doctor", illustrated
with 165 figures and 144 tables and includes the following main sections: "Contents" (4 pages),
"Abbreviations used" (2 pages), "Introduction" (2 pages), "Literature review" (49 pages), "Aim

and tasks" (2 pages), "Material and methods" (15 pages), "Results and discussion" (343 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 dissertation is logically sound and provides a consistent and reasoned presentation of the
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scientific research. The bibliography includes a significant number of literary sources (463), the

majority of which are in Latin and cover current publications from recent years.

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

of the Medical University - Pleven.

5. Evaluation of the dissertation work

The introduction emphasizes the multiorgan nature of COVID-19, the bidirectional relationship
between infection and patients' metabolic status, and the role of immune inflammation in

glucose homeostasis disorders. The existing knowledge gap regarding pancreatic ß-cell damage
by SARS-CoV-2 and the associated metabolic disorders is highlighted.

The literature review provides an in-depth analysis of current scientific data on the anatomy,
function and plasticity of pancreatic ß-cells, the mechanisms of ß-cell dysfunction, as well as the

role of immunoinflammatory processes, oxidative stress and virus-induced hypoxia. In particular,
the interactions between SARS-CoV-2 and pancreatic cells, possible mechanisms of ß-cell
damage, as well as the relationship between COVID-19, insulin resistance and emerging

carbohydrate disorders are discussed in detail.

The aim of the dissertation is clearly formulated and corresponds to the title of the dissertation.

To achieve this aim, 12 tasks have been formulated. They meet the main objective of the study,

namely to assess the impact of SARS-CoV-2 infection on pancreatic ß-cell function, glucose

homeostasis and insulin resistance, as well as to analyze the role of immunoinflammatory,

oxidative and hypoxic mechanisms in the genesis of the observed metabolic disorders in patients
who have had COVID-19.

Materials and Methods: For the purposes of this dissertation, Dr. Tsvetkova conducted a

prospective, observational study design, including patientswith active COVID-19, as well as those
who had previously been infected, selected according to clearly defined inclusion and exclusion

criteria. The control group was 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 ß-cell function and

metabolic status. All ethical requirementswere met, including signing of informed consent by

the participants and approval by a competent ethics committee. Clinical, laboratory and

instrumental research methods were optimally selected. Adequate statistical analysis was used.

In the section "Results and Discussion" the changes in carbohydrate and lipid metabolism, the

characteristics of the inflammatory and immune status, oxidative stress, markers of hypoxia and

indicators of pancreatic a- and ß-cell function are sequentially presented and discussed.

Surrogate indices for ß-cell function and insulin resistance are analyzed, as well as the role of

adipocytokines and other hormonally active molecules related to glucose homeostasis. The
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results are illustrated with figures and tables. After each subsection, a discussion is made, in

which the obtained data are compared in a relevant and reasoned manner with modern literary

sources.

Particularly valuable are the analyses related to the comprehensive assessment of ß-cell function
in the context of COVID-19, as well as the consideration of immunoinflammatory and hypoxic

mechanisms as key factors for the development of insulin resistance and disorders in glucose

homeostasis. These analyses emphasize the scientific originality and interdisciplinary nature of

the dissertation work.

Risk factors for the likelihood of developing diabetes in the context of exposure to SARS-CoV-2
include both non-modifiable factors, such as older age (2 54.5 years), and a wide range of

biochemical, immunological and metabolic indicators and indices. Among the immunological
parameters with the best discriminatory ability regarding the risk of developing diabetes, IL-7,
IFN-y, HCF-D and 8-epi-PGF2a stand out. The proinflammatory mediators IL-17A and TNF-a also
demonstrate a significant risk role, as do the markers reflecting the participation of the cell-
mediated immune response — CD4+ and CD8+, which emphasizes the role of immune
dysregulation in the pathogenesis of COVID-associated metabolic disorders.

Additionally, the cellular hypoxia marker HIF-1a and the oxidative stress marker 8-epi-PGF2a
demonstrate a clearly expressed risk effect, pointing to the involvement of hypoxia-mediated
and redox-dependent mechanisms in the development of post-infectious metabolic
dysregulation.

Metabolic indicators reveal the significant risk role of fasting plasma glucose, which emerges as

a risk factor for COVID-associated diabetes even at relatively low values (2 5.85 mmol/L). In

addition, indicators reflecting pancreatic a- and ß-cell function — C-peptide, glucagon, and GP-73
— also demonstrated a significant association with the risk of developing the disease, which
highlights the complex nature of pancreatic dysfunction in the post-COVID period.

The risk role of an additional ratio for assessing ß-cell function — the C-peptide/glucose ratio,

which reflects the balance between insulin secretion and glycemic load — was also studied. The

established threshold value above which the risk increases is 0.0985.

The adiponectin/leptin ratio was also analyzed as an integral indicator of adipocyte function and
insulin sensitivity. ROC analysis shows that values of the adiponectin/leptin ratio above O. 722 are
associated with an increased risk of developing diabetes during and after COVID-19.

The self-criticism of the doctoral student, pointing out some limitations/shortcomings of the

dissertation work, is striking.
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The twelve conclusions drawn are in accordance with the results obtained and follow the tasks

set in the dissertation.

I agree with the contributions of the dissertation, which are divided into two categories: of a

scientific-theoretical nature (6) and of a scientific-practical nature (4).

The assessment of ß-cell function using surrogate indices, as well as the analysis of their

relationship with inflammatory cytokines, markers of oxidative stress, and virus-induced cellular
hypoxia, is of original nature. The established relationships contribute to a better understanding
of the pathophysiological mechanisms by which COVID-19 may induce or exacerbate ß-cell
dysfunction and insulin resistance.

Also of original nature are the results of 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 occurred. Also of

contributing nature are the results related to the assessment of oxidative stress and antioxidant
protection, as well as their participation in disorders of insulin secretion and sensitivity.
The original results of the dissertation should also include the survey conducted to assess the

quality of life in patients who have had COVID-19 with newly emerging metabolic disorders,

carried out using a validated questionnaire.
Important for both the national and international scientific community are the results reflecting

the interrelationships between ß-cell function, adipocytokines and other hormonally active

molecules relevant to glucose homeostasis. The analysis of the strength of the risk effect of the
studied indicators further emphasizes the practical significance of the dissertation work and its

applicability in clinical practice.

The study can be defined as pioneering for the country, as it provides systematized and original

data on ß-cell function, metabolic disorders, and quality of life in patients who have recovered
from COVID-19, in the context of metabolic risk.

6. Dissertation summary and publication related to the dissertation work
The abstract is fully sufficient in content and quality to present the main results achieved in the

dissertation. The doctoral student has attached to the documentation 5 full-text publications

(three - in journals referenced in World databases, two of which with IF), as well as 4 reports in

congresses related to the dissertation work. The attached list meets and exceeds the

requirements of MU-Pleven for acquiring the educational and scientific degree "doctor".
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7. Critical remarks and recommendations
I have no critical remarks or recommendations regarding the scientific research conducted and
the materials provided to me.

In conclusion, the dissertation I reviewed, dedicated to a relevant and socially significant topic,

reflects a profound and valuable scientific work. The research work carried out is among the first

of its kind in Bulgaria and contributes significantly to expanding the existing knowledge in the

field of endocrinology and metabolic disorders in the context of COVID-19. I believe that the work
meets the requirements of the Act on the Development of the Academic Staff in the Republic of

Bulgaria (ADSRB), the Regulations for its implementation and the Regulations for the

Development of the Academic Staff at MU-Pleven for the acquisition of the scientific and
educational degree "doctor" and I vote positively for the award of this degree to Dr. Victoria
Tsvetanova Tsvetkova.

16.Apr.2026 Reviewer:
prof. Mira Siderova, MD, PhD
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