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[o MNpepacepatens Ha HAYYHOTO XKypu,
onpegeneHo cbe 3anoseg N21088/31.03.2026r.

Ha PekTopa Ha MeauUUHCKK yHuBepcuTeT — MNaesex

PELIEH3MA

ot npod. a-p Mupa BaneHtnHosa Cuaeposa, 4.Mm.
Hay4yHa cneuumanHocT — EHgoKpuHonorua u bonectn Ha obmaHara
PvkoBoauten Ha Bropa Kateapa no sbTpelwxu 6onectn, MY-BapHa u KnuvHuka no
EHpokpuHonorua u 6onectn Ha obmsaHata, YMBAJT ,Ce. MapuHa“, BapHa

Ha AUCepTaLMOHEH TpyA

Ha A-p Bukropusa LiBeTaHOBa LIBEeTKOBa, OKTOPAHT B 3ag04Ha dopma Ha obyyeHue, Ha
Tema ,,lipomeHu B 6era KnerbuHata pyHKuma npu KOBUA-19“ 3a npucb)KaaHe Ha
obpasoBaTenHa U HayyHa cTeneH ,,A0KTop” B npodecnoHanHo HanpasneHue 7.1.
MeauunHa, No AOKTOpCcKa nporpama ,,EHaoKkpuHonorusa u 6necrn Ha obmaHara”

C Hay4yeH pbKoBoauTen: [ou. a-p Kata Hukonosa Togoposa, om

1. O6wo npeacTaBsaHe Ha npoueaypara

MpeacTaBeHUAT KOMNIEKT MaTepmnann CbOTBETCTBA HA M3UCKBAHMATA Ha npoueaypara
3a npuagobusaHe Ha OHC ,aokTop” cbrnacHo MpasunHuka Ha MY — lNneBeH U BKAKOYBA
BCUYKU HEObXoaMMU AOKYMEHTU. HaMam KOHGAUKT Ha UHTepecu B npoueaypara.

2. Kpatku 6uorpaduyHu gaHHM 32 AOKTOPAHTA

[-p Buktopua LsetaHoBa LlBeTkoBa e popgeHa npe3 1994 r. B rp. TeTteseH.
3aBbplumia e cpeaHoTo cu obpasoBaHue npes 2013 r. B npoduanpaHa eaMkoBa rMMHasua
Exk3apx Mocud | B Jloseu ¢ otamnueH ycnex 5.90 u npodun GppeHcKn 1 aHIAUNACKU e3uK.
Mpe3 2019 r. ce gunaomupa KaTto nekap B MY-lMneseH c otanyeH ycnex. MNpe3 2020 r. e
3a4McneHa KaTo 3afo4YeH AOKTopaHT KbM Cektop EHAoKpuHONorma u 6Gonectm Ha
obmaHata npu Kategpa no Kapauonorus, nyamonorua v eHAOKpPUHoNorna Kem MY-—
MneBeH CbC CPOK Ha obyyeHue 4 roguHU, KaTo B NOCNEACTBUE € [/1aCyBaHO yAbaKaBaHe
Ha CpOKa Ha QJOKTOpaHTypaTa Cc eaHa roauHa. [pupgobuBa cneumanHocT no
EHpoKpuHonorua u bonectn Ha obmaHarta npes 2024 r.



YneH e Ha bbarapckoto [pyxkectBo no EHAOKpuHonorua, bbarapcku Jlekapcku
Cobi03 - PaioHHa Konerus MneseH. Bnagee NnUCMEHO M FTOBOPUMO aHTIMIMCKU U GPEHCKU
e3uK (HuBo B2).

3. AKTyasIHOCT Ha Temara

MangemusaTta ot COVID-19, npuuuHeHa oT SARS-CoV-2, npepctasnssa rnobanHo
34paBHO Npeau3BUKATeNCTBO C  LWIMPOKOOOXBATHM NOCAEAMUM He CaMoO  BbpXY
OuxaTenHata CUCTemMa, HO U BbpXy peauua Lpyru OpraHu W perynatopHu CUcTemm,
BK/IOYMTE/IHO UMYHHATa U eHAOKPUHHATA. HaTpynaHUTe KAMHUYHU U eKCNepuMEeHTaHU
AaHHW nokaseaT, 4Ye uHbekumsaTa cbC SARS-CoV-2 e TACHO CBbp3aHa C HapyweHusa B
rNIOKO3HAaTa XOMEOCTas3a, MHCYIMHOBATa CeKpeuua W YyBCTBUTE/IHOCT, KaKTo U C
Bb3HMKBAHETO WM BNOWABAHETO Ha MeTabonutHu 3abonasaHua. Bbnpeku TOBa,
MeXaHU3MUTE, Ype3 KOUTO BUPYCbT Bb3AEWCTBA BbPXY MaHKpeacHute B-knetku u PB-
KneTbyHaTa GyHKLMA, BCE OLLE He Ca HAaMb/IHO U3ACHEHMW.

JlunceaT HaUMOHANHM NPOYYBAHUA, KOMTO CUCTEMHO U KOMMNEKCHO Aa u3cneasar B-
KnetbyHata QYHKUMUA, MUHCYNIMHOBATA PE3UCTEHTHOCT UM MMYHHO-Bb3NaNUTENHUTE
MeXaHU3MKU Npu nauumeHTH, npekapanu COVID-19. B cBetoBeH Mmawab cbwo ce
Habnopasa orpaHuyeH 6pol WMPOKOMALabHN U MHTErPaTUBHU U3CNEABAHUA, HACOYEHU
KbM OdyHOAAMEHTanHUTEe naTopu3MONOrMYHU MexaHu3mu, csBbp3Bawm SARS-CoV-2
nHpekumaTa ¢ P-knetbyHaTa AuchyHKuMA. B Tasm Bpb3Ka, Hamupam Temata Ha
ANCepPTaLMOHHUA TPYA HAacOYeHa KbM M3yyaBaHe Ha PB-kneTbyHaTa PYHKLMA B KOHTEKCTA
Ha COVID-19 3a MHOro aKkTyanHa.

4. CTpyKTypa Ha AucepTauuoHHUA TPYA

[OvcepTauMoHHUAT TPyA, e pa3paboTeH B ACEH U METOL40N0MMYHO NocneaoBaTeNneH
Bua, B obem (524 ctp), HaaBbpAALW, M3nckBaHuATa 3a OHC ,aoKkTop“, oHarneaeH ¢ 165
durypm n 144 Tabnuum n obxsala cneaHuTe ocHOBHU pasaenu: ,Coabpikavue” (4 cp),
»,3non3saHu cbkpawenus” (2 ctp.), ,BoBegenue” (2 crp.), ,/lutepatypeH 0630p”“ (49
ctp.), ,Uen wu 3apgauu” (2 cvp.), ,Marepuan u mertoan” (15 ctp.), ,Pe3syntatm wu
obcwvkaarHe” (343 crp.), ,OrpaHunueHua Ha uscnegsaHeto” (1 cTp.), ,3aknouenHune” (2
cTp.), ,M13Bogu” (2 ctp.), ,MpuHocu” (1 crp.), ,Mybankauum u HayuHu yyactma“ (1 ctp.) u
»,bubnunorpadua® (37 crp.). CTtpykTypata Ha gucepraumaTa € NIOTUMECKU U3AbPIKaHa U
ocUrypsBa nocnefoBaTenHo U apryMeHTUpaHo npeacTaBaHe Ha Hay4HOTO u3cneaBaHe. B
6ubnuorpadunaTta ca BKAOYEHU 3HAuUUTENEH BPoW AUTepaTypHU MU3TouHULM (463), KaTo
npeobnagasallara 4acT OT TAX Ca Ha NaTUHULA M obxBawaT akTyanHu nybamkauum oT
nocneaHuTe roguHu.

OdopmneHveTo Ha AUCEPTAUMOHHMA TPyA € B NbJAHO CbOTBETCTBUE C
U3nUCKBaHuUATA Ha lNpaBunHuka Ha MeguuuHcku yHusepcutet — lNneseH.



5. OueHKa Ha AUcepTaLMOHHUA TPYA

BbBeaeHMETO aKueHTMpa BbpXy MyATUOPraHHUA XxapakTep Ha COVID-19,
ABYNOCOYHaTa Bpb3Ka Mexay uHdekumaTa u meTaboNIMTHUA CTATyC Ha NALMEHTUTE, KaKTo
M BbPXY pOsiATa Ha UMYHHOTO Bb3ManeHue 3a HapylleHUATa B I/IIOKO3HATa XOMeocCTasa.
M3TbKHaTa e CblyecTByBallaTa HeMbAHOTaTa B MO3HAHUETO OTHOCHO YBPEXAAHEeTO Ha
naHkpeacHute B-knetkn ot SARS-CoV-2 1 cBbp3aHMUTE C TOBa METabO/IMTHU HapyLIEHUA.

NuteparypHuat 0630p npeanara 3a4bn604eH aHaNU3 HA CbBPEMEHHUTE Hay4yHM
OaHHW OTHOCHO aHAaTOMMUATA, PYHKUMATA M NAACTUYHOCTTA HA NaHKpeacHUTe B-KNeTku,
MeXaHM3MUTe Ha PB-KneTbuyHa AUCOYHKUUA, KAaKTO U PONATa Ha MMYHOBB3MANUTENHUTE
npouecu, OKCUAATUBHUA CTPEC U BUPYC-UHAYyLMpaHaTa xunokeua. OcobeHo noapobHo ca
pasrnegaHu  B3aumogeincTsuata  mexay SARS-CoV-2 M naHKpeacHUTE  KAETKM,
Bb3MOXKHUTE MEXaHU3MU Ha B-KNETbYHO yBpeXXAaHe, KaKTo U Bpb3KaTa mexay COVID-19,
MHCYNMHOBATa PE3UCTEHTHOCT U HOBOBbB3HUKHANINTE BbIAEXUApaTHU HapyLleHus.

Uenta Ha pucepTauMoOHHMA Tpya € ACHO ¢GopmynvMpaHa M CbOTBETCTBA Ha
3arnaBMeTo Ha AucepTauuaTta. 3a U3NbAHEHUETO Ha uenTa ca dopmynupanu 12 3agaum. C
TAX Ce OTroBapA Ha OCHOBHATa Ue/ Ha U3cneaBaHeTo, a MMEHHO Aa Ce OLEeHU BAUAHUETO
Ha SARS-CoV-2 wuHdekuuaTa BbpXy NaHKpeacHaTa B-knetbyHa ¢yHKUMA, TNHOKO3HaTa
XOMEeOCTa3a W WMHCYIMHOBATa PEe3UCTEHTHOCT, KakTo M Aa Cce aHaau3upa ponAta Ha
UMYHOBDB3NANUTENHUTE, OKCUOATUBHUTE U XUMNOKCUYHUTE MEXaHU3MW B reHesaTta Ha
HabnogaBaHUTe MeTaboNUTHU HapyLLIeHUA Npu nauueHTn, npekapanaun COVID-19.

Marepuanu u meroam: 3a uenuTe Ha HacToAwarta aguceprauma A-p LiBeTkosa
npoBeXxaa NpoCneKTUBHO, 0b6CcepBauUMOHHO MO AM3ailH Npoy4YyBaHe, C BK/AKOYBaHe Ha
naumeHTn ¢ aktuseH COVID-19, KakTo M TakuBa npekapanu uHdekumata, nogbpaHu no
ACHO aeduHUpaHU BKAKOYBALWM M U3KAOYBAWM KpuTepun. KoOHTponHata rpyna e
cbCTaBeHa OT /auua c metabonuteH cuHapom, Hebonegysanu ot COVID-19, kKoeTto
NO3B0O/IABA KOPEKTHO CPaBHUTENHO OBCBH)KAAHE Ha MOJlyYeHUTe pe3ynTaTu U OLeHKa Ha
cneunduyHoTo BanAaHUe Ha SARS-CoV-2 uHdekuuaTa BbPXY P-KneTbyHaTa PyHKUMA U
meTabonntHua cratyc. CnaseHM Cca BCUYKM E€TUYHU  U3UCKBAHUA, BKIAOYMTENHO
noanucsaHe Ha UHGOPMUPAHO Cbrnacue OT y4acTHULUTE M oa0bpeHue OT KOMNETeHTHa
eTuyHa Komucua. KnuHuyHuTe, nabopaTopHUTE UM MHCTPYMEHTanHUTE MeToaM Ha
u3cnegBsaHe ca onTMManHo noabpaHu. U3non3saH e afleKBaTeH CTaTUCTUYECKU aHaIu3.

B pasgen ,Pesyntatu u obcbpaHe” nocnepgoBaTeNnHO ca  NpeacTaBeHU U
obCbAeHM  NPOMEHUTe BbB  BbIAEXMAPATHUA U NMNUAHUMA  MeTabonusbm,
XapaKTepPUCTUKUTE Ha  Bb3NANUTENIHUA U UMYHHUA CTaTyC, OKCUAATUBHUA CTpeC,
MapKepuTe Ha XMMOKCUA M MOKasaTe/nuTe 3a NaHKpeacHa a- M P-kneTbyHa PyHKUUA.
AHanM3MpaHW ca CyporatTHM MHAEKCUM 3a [-kneTbyHa OYHKUMA W UHCYIUHOBA
PE3UCTEHTHOCT, KaKTO U PONATA Ha aAUNOUUTOKUHUTE U APYrU XOPMOHANHO aKTUBHMU
MONEKY/M, MMALM OTHOWEHMEe KbM [/IlOKO3HaTa Xxomeocras3a. Pesyntatute ca
oHarnegenu ¢ ¢urypu u tabnuum. Cnepn Bceku nogpasgen e HanpaBeHo ob6CbKaaHe, B
KOETO MOJIyYEHUTE [aHHU Ca CbMOCTAaBEHW MO YyMeCTeH M aprymeHTUpaH HayduH Cbe
CbBpPEMEHHU INTEPaTYPHU U3TOYHULM.



OcobeHO UEeHHM ca aHa/nuM3uTe, CBbpP3aHM C KOMIMIEKCHaTa OueHKa Ha PB-
KnetbyHata OyHKUMA B KOHTeKcTa Ha COVID-19, Kakto M C pasrnexpaHeto Ha
UMYHOBbB3NANUTENHUTE U XUMOKCUYHUTE MEXAaHM3MM KaTo KNoYoBU PaKkTopu 3a pa3sutue
Ha MHCYNIMHOBA PE3UCTEHTHOCT M HapyLUEHUA B IIOKO3HaTa XOmeocTasa. Te3n aHanusu
nogyeprtaBaT HayyHaTa OPUIMHANHOCT W  UHTEPAMCUMNAUMHAPHUA XapaKTep Ha
LUCepPTaLuMOHHUA TPYA,.

Kato puckosu ¢akTopu Mo OTHOLWEHME HA BEPOATHOCTTA 3a Bb3HUKBaHe Ha 3/ 8
KOHTEKCTa Ha ekcno3uuma Ha SARS-CoV-2 ce ouepTaBaT KaKTo Hemogubuumpyemwu
$aKkTopM, KaTto no-BMCOKA Bb3pacT (= 54.5 roauvHW), Taka M LWMPOK CNEKTbP OT
HMOXMMMUYHU, UMYHONOTUYHU U METAabONIUTHU NOKa3aTeNN U UHAEKCH.

Cpea MMYHONIOrMYHUTE NapamMeTpu C Hal-[206pa AUCKPUMUHALMOHHA CNOCcCObHOCT
Nno OTHOLUEHWe pUCKa OT pa3suTue Ha 3[ ce otkposasart IL-7, IFN-y, HCF-D u 8-epi-PGF2a.
3HauYMma pUCKOBa PONA AEMOHCTPUPAT Cbo npouHdnamaTopHuTe meaunatopu IL-17A u
TNF-a, KaKTo U mapkepuTe, OTpa3faBaliM Y4aCTUETO Ha KAeTbYHO-MeauupaHua UMYHEH
otrosop — CD4* u CD8*, koeTo noguepTaBa PoONATAa HAa MMyHHaTa Aucperynauua B
natoreHe3sarta Ha COVID-acouumnpaHutTe meTaboNMTHU HapyLLUEHUS.

JonbaHuUTeNnHO, mMapKepbT Ha KaeTbyHata xunokcua HIF-la u mapkepbT Ha
oKcupatuBHuA ctpec 8-epi-PGF2a aemoHCTpUpaT ACHO M3pa3eHO PUCKOBO AeWUcTeue,
HACOYBAMNKM KbM y4yacTMe Ha XMNOKCUYHO-Me[UUPaHU U PeAoKC-3aBUCUMU MEXAHM3MU B
pa3BMTUETO Ha NoCTUHdeKLMo3HaTa meTabonuTHa aucperynaumsa.

Ot meTabonuTHUTE NOKasaTenn ce ycTaHOBABA 3HauMmaTa PUCKOBA poOSA Ha
nnasmeHaTa rlKo3a Ha rNafgHo, KOATO Ce ovyepTaBa Kato puckos ¢akrtop 3a 3/,
acouumpaH ¢ COVID ouie npu CpaBHUTENHO HUCKK cToHOCTH (2 5.85 mmol/L). Hapea ¢
TOBa, MOKasaTenu, OTpas3sABalyM NaHKpeacHaTa o- U B-knetbyHa dyHKuma — C-nentua,
rNoKaroH n GP-73, cblwo AeMOHCTPMPAT 3HaYMMa acoumaLma C pUCKa OT Bb3HUKBAHE Ha
3abonABaHeTo, KOeTo NoAYepTaBa KOMM/IEKCHUA XapaKTep Ha NaHKpeacHaTa AUChYHKLMA
8 noct-COVID nepuoga.

MpoyyeHa e u pUcKoBaTa pPo/siA Ha AOMBAHUTENHO CbOTHOLIEHUE 33 OUEHKa Ha fB-
KneTbyHata OyHKUMA — CboTHOweHueTo C-nentua/rnoKo3a, KoeTo oTpasasa banaHca
MeXAy WHCY/IMHOBATa CeKpeuua U rMUKEMUYHOTO HaToBapBaHe. YCTaHOBeHaTa nparosa
CTOMHOCT, Haj, KOATO PUCKDBT ce yBenunyasa, e 0.0985.

AHaNU3MpPaHO € CbLLO U CbOTHOLIEHMETO aAUNOHEKTUH/NENTUH, KaTO UHTErpaneH
WHAOMKATOP 33 agunouuTHaTa GYHKUMA U MHCYAMHOBATa YyBcTBUTENHOCT. ROC aHanusbT
NoKasea, Y€ CTOMHOCTM Ha CbOTHOLIEHUETO aaunoHekTUH/nentuH Haa 0.722 ca
acouMMpPaHM C NOBULLEH PUCK OT Bb3HMKBaHe Ha 3/[] no Bpeme u cnep npebonenysaHe ot
COVID-19.

MNpaBu BneyaTneHMe CaMOKPUTUYHOCTTA Ha AOKTOPAHTKATA, NOCOYBALLA HAKOM
OrpaHuyYeHua/HeaoCTaTbUM Ha AUCEPTALMOHHUA TPYA,

M3BepeHnTe aBaHageceT U3BOAM Ca B CbOTBETCTBME C MOAYYEHUTE pe3ynTaTv U
cneasart NOCTaBeHUTE B ANCEPTALMOHHUA TPYA 3a4auu.



CbrnacHa Cbm C NPUHOCUTE Ha AUCEPTALMOHHUA TPyA, KOUTO ca pasaenieHu B aAge
KaTeropuu: ¢ Hay4yHo-TeopeTuyeH (6) U ¢ Hay4HO-NPaKTUYECKM xapakTep (4).

C opurmHaneH xapakTep e oueHKaTa Ha B-KneTbyHaTa QyHKUMA Ype3 U3nonssaHe
Ha CyporaTHM WMHAEKCHU, KaKTO M aHanuM3bT Ha TAXHATa BpPb3Ka C Bb3NAUTENHUTE
LUMTOKMHU, MapKepuTe Ha OKCUAATUBEH CTpec M BUPYC-UHAyUMpPaHaTa KaeTbyHa
XUNOKCHA. YCTaHOBEHUTE 3aBUCMMOCTU AONPUHACAT 3a no-aAobpoto pasbupaHe Ha
naTtoGuU3NONOrMYHUTE MexaHu3mu, uype3 Kouto COVID-19 moxe aa uHAyuMpa wau
3aabn60un B-kneTbyHaTa AUCOYHKUUA U MHCYIMHOBATa PE3UCTEHTHOCT.

Cobwo C OpUrMHANeH XxapakTep ca pe3ynTaTuTe OT KOMMIEKCHUA aHanu3 Ha
MMYHOBbB3NANUTENIHUA CTATyC, BKAKOYBALL, MNPO- W AHTUUHPNAMATOPHU ULUTOKMHM,
MapKepu Ha KNeTbYHO-MeAUUPaHUA MMYHEH OTFOBOP W CUCTemMaTa Ha KOMMIEeMEHTa.
Te3u gaHHM NO3BONABAT Aa Ce HaNpasu apryMmeHTUPaHa Bpb3Ka Mexay NepcucTupalloTo
Bb3naneHue cnes COVID-19 u Hactbnuaute metabonutHu HapyweHus. C npuHOCEH
Xapaktep ca W pes3yntatuTe, CBbP3aHM C OUEHKaTa Ha OKCUAATUBHUA CTpec M
AHTUOKCUOAHTHATA 3aLUMTA, KAaKTO U TAXHOTO Yy4acTUe B HApYyLIEHUATA Ha MHCYAMHOBATa
CeKpeuma U 4yBCTBUTENHOCT.

KbM opurMHanHuTe pesyntatm Ha AMCepTaLMOHHUA TPYA CnepBa Aa ce OTHece M
NPOBEAEHOTO AaHKETHO MPOy4YBaHe 33 OLLEHKA HAa KayecTBOTO Ha YXMBOT MPU MaLMUEHTH,
npekapanu COVID-19 ¢ HOBOBb3HMKHANN METaboNIUTHU HapYLUEHWUA, OCbLLECTBEHO Ypes
BaAnAMpaH BbNPOCHUK.

Ba)KHM KaKTO 3a HaLMOHaANHaTa, Taka U 3a MeXAyHapoaHaTa Hay4yHa obwHOCT ca
pe3yntatute, OTpas3ABallyM  B3aMMOBPB3KUTE  Mexay P-kneTbuyHaTa  QyHKUMSA,
aAUNOLUTOKUHUTE U APYrM XOPMOHANIHO aKTUBHU MONEKYN, UMALLU OTHOLIEHUE KbM
rNIOKO3HATa XOMeocTasa. AHA/IM3bT Ha CUaTa Ha PUCKOBOTO AENCTBME HA U3CnenBaHuUTe
nokasaTtenu AONbAHUTENHO NoAayepTaBa NpakTUYecKaTa 3HAYMMOCT Ha AMCcepTaLUOHHUA
TPYA Y HerosaTa NPUAOKUMOCT B KIMHUYHATA NPaKTUKA.

MpoyuBaHeTo MoXe Aa 6bae onpeaeneHo KaTo NMOHEPHO 3a CTpaHaTa, Tbil KaTo
npeaocTaBa CUCTEMATU3UPAaHW W OPUTMHANHM [aHHM 33 B-kneTbyHaTa  QyHKUMA,
MeTaboNUTHUTE HapYyLUEHMA U Ka4eCcTBOTO HA KMBOT Npu nauueHTun, npekapanam COVID-

19, B KOHTEKCTa Ha MeTaboNUTHUA PUCK.

6. AsTtopedepar u nybnaukauum, CBbp3aHu € AUCEPTALUOHHUA TPYA
ABTOpedepaTsbT € HaNb/IHO A0CTAaTbYEH KATO CbAbPXKAHME U KayecTBO 3a NpeacTaBAHe Ha
OCHOBHUTE pe3ynTaTu, NOCTUTHaTU B AuceptaumaTa. JJOKTOpaHTKaTa e NpuaoXuia Kbm
AOKyMeHTauuatTa 5 Ha 6poit nbaHOTEKCTOBM nybaukauuum (Tpu - B pedepupanHun B
CseToBHM 6a3u AaHHM cnucaHus, ABe oT KouTo c IF), KakTo U 4 fOoKNaau B KOHrpecw,
CBbp3aHU C AUCEepPTaUMOHHUA TpyA. [IPUNOXKEHUAT CNUCBK OTroBapa M HaAxBbpAaA
n3ncksaHuaTa Ha MY-lNneseH 3a npuaobusaHe Ha OHC ,, aoKTOP”.



7. KputnuHu 3abenexku u npenopubKu.
HAMam KpuTuuHKM 3abenexxkn u nNpenopbKM KbM MPOBEAEHOTO Hay4yHO M3CnedsaHe U
npenocTaBeHUTE MU MaTepuanu.

B 3aKknioueHue, peleH3npaHaTa OT MEH AucepTauus, NOCBETeHa Ha aKkTya/Ha W
CouManHo-3HauMma Tema, oOTpa3aBa 3agbnboyeH UM CTOMHOCTEH HayyeH TpyAa.
M3BbpLlueHaTa Hay4HO-u3cnego0BaTeNIcKa paboTa e cpes mbpeuTe Mo poga cu 3a bbarapua
M OONPUHACA CbLIECTBEHO 3a paslWMpABaHE Ha CblUeCTBYBaWMTe 3HaHMA B obnactra Ha
€HAOKPUHONOrUATa N MeTaboNUTHUTE HapyLleHUa B KOHTeKkcTa Ha COVID-19. Cyutam, ye
paspaboTkaTa OTroBaps Ha M3UCKBaHWATA Ha 3aKkoHa 3a pa3BUTME Ha aKafeMWUYHUA
cvctas B8 Penybnuka Bbnrapua (3PACPB), MMpaBunHuMka 3a HEroBoTO npunaraHe u
MpaBuiHuKa 3a pa3BuTMe Ha aKafgemuyHua cbcTas 8 MY-TneseH 3a npuaobusaHe Ha
HayyHa n obpasosaTe/niHa CTeneH ,4OKTOP” U rnacyBaM NOMOXKMUTENHO 3a NPUCHKAAHE Ha
Ta3u cTeneH Ha 4-p Buktopus LiseTaHoBa LiBeTKoBa.

Ha ocHoBaHue 4n.59 ot 33714

16.04.2026r. M3roTeun peueH3nara:

npod. a-p Mupa Cuaeposa, 4.m.
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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. | have no conflict of interest in this
procedure.



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 | 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 B-cells and
B-cell function are still not fully understood.

There is a lack of national studies that systematically and comprehensively examine B-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 B-cell
dysfunction. In this regard, | find the topic of the dissertation work aimed at studying B-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



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 B-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 B-cells, the mechanisms of B-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 B-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 B-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 patients with 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 B-cell function and
metabolic status. All ethical requirements were 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 B-cell function are sequentially presented and discussed.
Surrogate indices for B-cell function and insulin resistance are analyzed, as well as the role of
adipocytokines and other hormonally active molecules related to glucose homeostasis. The



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 B-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 (> 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 reflectihg 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 (> 5.85 mmol/L). In
addition, indicators reflecting pancreatic a- and B-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 B-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 0.722 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.



The twelve conclusions drawn are in accordance with the results obtained and follow the tasks
set in the dissertation.

| 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 B-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 B-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 B-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 B-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".



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 | 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. | 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 | vote positively for the award of this degree to Dr. Victoria
Tsvetanova Tsvetkova.
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