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noIlpenceÅaTeJ1% Ha HayqH0T0 xypm,

onpeAeneH0 3ar10Ben Ng 2380/28.07.2026 r.

Ha PeKTopa Ha MY-FIneBeH

CTAHOBMIUE

OT Aon. A-p Moana MJ1aAeH0Ba ToaopoBa, A.M.

KJIHHHKa no Kapnuonormq,YMBAJI „A-p reoprn CTPaHCKH", rp. [IneBeH,

KaTenpa „KapnnonorH51, nyJIMOJ10rH51 u eHAOKPHHOJIOrmq"

MeÅHUHHCKH YI-IHBepcmeT — FIneBeH

OmHocno: AncepTaLIHOHeH TPYA Ha rreMa:

„PHTbMHH n nPOBOAHH HapymeHHf1 npn nauneHTH c COVID-19"
3a npmcb)KAaHe Ha 06pa30BaTeJIHa H Hayt1Ha cereneH „AOKTOP"

no npo(becM0HaJIH0 Hanpamer-lue 7.1 „MeDuquna"

no Å0KropcKa nporpaMa „KapDuonozun "

Ha A-p HCHBKO AHMHTPOB ii0BqeB

AOKTOPaHT KBM Karrenpa „Kapnuonormq, IIYJIMOJIOPH% H eHÅOKPHHOJ10rHfl",

MeAHUHHCKH YHHBepcu•reT — EIneBeH

HayqeH pwcoeoöumeq.•
npod). A-p CHexa1-1a T0M0Ba TnmeBa-roc110AHH0Ba, A.M.H.

AHCePTaUHOHHH%T TPYÅ Ha A-p )KHBKO AMMHTPOB VIOBqeB e pa3pa60TeH B KaTeApa

,Kammonormq, nyJIM0J10ruq H eHÅOKPMHOJ10rHfl"Ha MeAHUUHCKH YHHBepcHTeT — VIJIeBeH NOA
HayqHOT0 PbKOBOÅCTBO Ha IIPO(I). A-p CHexaHa TOMOBa TumeBa-rocr10ÅHH0Ba,A.M.H.

CBC 3af10BeA Ng 2380/28.07.2026 r. Ha PeK'ropa Ha MeÅHUHHCKH YHHBepcvvreT — MneBeH

CBM onpemeneHa 3a qneH Ha Hayt1H0T0 xypu rlo npoueÅypaTa 3a IIPHA06HBaHe Ha
06pa30BaTeJIHaTa H Hay'HHa cTeneH „ÅOKTop" OT A-p )KHBKO AHMHTPOB MOBqeB FIO Å0Kropcrca

nporpaMa „KapAH0J101"Hfl", npo(becH0HaJIH0 HampaBJ1eHvte 7. l. „MeAHumHa".
Pa3pa60TeHaTanp06neMaTHKa e mcryaJIHa H c ACHO KJIHHUHHO 3HaqeHHe. HaTpynaHHTe cneA

nay-IAeMHflTa AaHHH r10Ka3axa, qe CbpneqHO-CbAOBOTO aHrancnpaHe H cneÅ SARS-CoV-2

He ce orpaHnqaBa AO OCTpoT0 MMOKaPAHO YBpe)KAaHe, a BKJ1}OLIBa UIHPOK cneKTbp OT

PMTbMHO-r1POBOÅHH Hapyu-leblhfl, IIPOMeHU B xeMOAHHaMHHHHA m 6UOMaPKePHHH H

Bb3MO)KHH HOCJ1eACTBU51. B T03H KOHTeKCT KOMnneKCHOTO
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xapmcrepH3upaHeHa CBPneHHO-CbAOBOTO 3acqraHe cnen COVID-19 npeÅcrraB11flBa npmcrmqecycu
3HaLIHM HayqeH np06J1eM.

AHCePTaUHOHHHflTTPYÅ e npeÅcTaBeH B 06eM OT 99 CTPaHHUH H cbAbpxa 19 (l)HrypH, 24

rra6JIHUH H 117 JIHTepaTypHH H3TOLIHHKa. CTpyKTypaTa cneÅBa OCHOBHUTe U3HCKBaHHfl 3a 110Å06eH

HayqeH H BKJ1}OHBa JIHTepaTypeH 0630P, uen H 3anaqn, MaTepvtaJIH H MeTOÅH, C06CTBeHH

pe3YJITaTM, 06Cb)KAaHe, H3BOÅU, I-layt1HH [IPHHOCH u

Llema Ha H3cneÅBaHeTO e ma ce aHaJIM3UPa Bpb3Karra npeKapaHa SARS-CoV-2
u CbPAeLIHo-CbÅOBHTe YCJIO)KHeHWl, C aK1_teHT Bbpxy PHTbMHo-nPOBOÅHHTe
6HOMaprcepme 3a MHOKaPÅHO YBpe)KAaHe u xerv10AHHaMHLIHO HaTOBapBaHe M

exorcapAmorpa(bcKHTe 6ene3H Ha cTpyrcrypH0 u (I)YHKUUOHUIHO MHOKaPAHO 3acqraHe. Hpe3

Cb110CTaBKarra C KOHTPOJIHa rpyna aBTOPbT ce CTPeMH KbM KOMr1J1eKCHO xapalcrepH3upaHe Ha

CbpneHHo-CbAOBHH (beHOTH11 cneÅ COVID-19.
IlpoYHBaHeT0 e peTpocnercrHBH0, Ha6nronarreJIH0 H CPaBHHTeJIHO KOXOPTHO. BycuoqeHH ca

219 nocneA0BaTeJIHH naumeHTH, OT KOUTO 136 c AOKYMeHTHPaHaaHaMHe3a 3a COVID-19 npe3

npeÅx0AHHTe LI-reCT Meceua 83 KOHTPOJIHH naUmeHTH 6e3 TaKaBa aHaMHe3a. KJIHHHLIHaTa OLteHKa

e Å011bJIHer-1a C enelcrp0Kapnmorpa(bcKM, na60pa•ropHM H r10Ka3aTeJIH H c

ay-1aJIH3 Ha 6M0MapKepm, BKMOMBa1U Troponin T, NT-proBNP H Galectin-3.

IlonyqeHHTe pe3YJITaTH oqepraBaT cTpycryparra Ha PHTbMHO-nPOBOÅHUTeHapymeHH51 B

H3CJ1eABaHaTa nonynaumn. Hai-qecT0 e naPOKCH3MaJIHOTO/peUMÅHBnpa1UOTO npencbF)AH0

Mb)KAeHe, cneABaHO OT nepMaHeHTH0To/nepcvwrupau_10T0 npeacbpAH0 Mb)KÅeHe, KaMepHæra

eKCTpaCHCTOJIH51 H npeÅ%pAH0T0 Tper1TeHe. B MHOrOBapmaHTHHfl MOAen 3a pextyuupay-la

neBOKaMePHa CHCTOJIHa Troponin T OCTaBa He3aBHCHM npeAHKTop, AOKarro aHaMHe3aTa

3a COVID-19 He r10Ka3Ba He3aBHCHMa acoumauhfl. MOÅeJ1a 3a He6naronpnxreH PHYbMHO-

npoB0AeH (beHOTH11 OCHOBeH E-le3aBHCHM npeAHKTop e no-HHCKaTa (bpaKLIH}1 Ha M3TJ1aCKBaHe.

OTAeneH aKUeHT B pa3pa60TKaTa e r10CTaBeH Bbpxy Galectin-3. B npencTaBeHarra KOXOPTa

CTOMHOCTHTe MY ca CTC1'HCTHqeCKH 3Hat1HMO no-BHCOKH naUHeHTHTe C aHaMHe3a 3a COVID-
19. B MHOrOBapmaHTHM51 Monen Galectin-3 3ana3Ba ceraTHCTHqeCKH 3HaLIHMa acoumaLIHfl c

onpeÅeneHH51 OT aBTopa peMOÅeJIHPaLU cbpneqeH (l)eHOTur1 u cneA BKJ110HBaHe Ha NT-proBNP,
BHCOKOt1YBCTBHTeneH TPOHOHHH, 6b6peLIHa (l)YHKUHfl, Bb3PaCT, 3axapeH AHa6eT, 3aTJ1bCTflBaHe H

(l)0HOBa cbmeHHa HeAOCTaTbLIHOCT.Te3H pe3YJITaTH oqepTaBaT HHTepecHa nocoKa ga nocneABa1Å0

npocneKTHBH0 H3CJ1eABaHe.

KaT0 Hayt1Ho-r1PHJ10>KHM acnercru Ha pa3pa60TKaTa MoraT na 6bnaT OTKPOeHH KOMnneKCHOTO

xapmcrepH3mpaHe Ha PHT%MHO-r1POBOAHHTe Hapyu_1eHHfl cnen COVID-19, c'bqerraBaHeero Ha

oueHKcra Ha PHTbMHO-r1POBOÅHHTe HapY1-ueHH51 c na60paTOPHHTe H

r10KuarreJIH H OllHTbT 3a HHTerpmpaHerro HIM B paMKa 3a KJIHHHHHO (l)eH0TmrmpaHe. VIpmcrmqecKa

CTOMHOCT HMa H rlOCTaBeHH51T aKueHT Bbpxy Bb3MO)KHOCTTa KJIHHHMHO 3HaHHMH PHTbMHH,

xeMOÅH1-raMHLIHM H 6HOMaP}CPHHOTKJIOHeHHS1 Aa ce Ha6J110AaBaT H OTHOCHTWIHO cl,xpaHeHa

rn06aJIHa neB0KaMepHa CHCTOJIHa (l)YHKUH51.

HayqHaTa IIPOAYKUHH, CBbP3aHa C AHCePTaUHOHHW1 TPYA, BKJUOLIBa ny6JIHKaLIH51 B Vi3ÅaHne,

ped)epnpaH0 H UHAeKCMPaHO B Web of Science, KaKT0 H ny6JIUKa1_1HH u Hayt1HH Cb06meHHfl B

Hepe(bepmpaHH VBAaHHfl. CBIAJ1acH0 mpencrraBeHaTa aBTopcKa cnpaBKa KaHAHAC1"bT (boprvrmpa 40

TOMKH no rpyna r MUHUMaJIHO Vi3HCKBaHH 30 TOMKH. FIpeÅcrraBeHaTa HayqHa npoAYKLLHfl
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r10KpHBa MHHHMaJIHHTe HaUHOHaJIHH H3UCKBaHHH 3a npmn06HBaHe Ha 06pa30BaTeJIHama H Hayt1Ha

CTeneH „Å0Krop" B npo(beCHOHaJIH0 HanpaBneHHe 7.1. ,MeAHUUHa"

KPHTHMHH 6eJ1e>KKU

KBM AHCep•raUHOHHH51 MoraT Jaa 6bÅaT OTF1paBeHH HAKOH 6eJIOKKH, KOUTO He HavraJ151BaT

06111aTa MY HayqHa u npaKTHqecKa CTOiiHOCT. C06CTBeHOTO U3CJ1eÅBaHe e HacoqeH0

npeHMY11\ecTBeH0 KbM naUVteHTH c npercapaHa SARS-CoV-2 HH(beKunq npe3 npenx0ÅHHTemec•r

Meceua H no Cb1UeCTBO pa3rne)KAa CBPneMHO-CbAOBO 3acqraHe cnen COVID-19, KOeTO 6H Morno

name 0Tpa3eH0 no-RCHO ome B 3amaBneT0. MeT0Å0J10rHMH0T0 onmcaHme 6m cneqennno OT no-

nonp06H0 npencrraBflHe Ha TOLIHHfl nepH0Å H KJIHHUMHH}I H3TOLIHHK Ha KoxopTaTa u Ha

011peAeJ1f1HeT0 Ha KJ1}OMOBHTe 6HOMapKepm. C orneA Ha peTpocneK1'HBHHfl Ha6JIK)AaTeneH AH3aVIH

pe3YJITaTHTe cneABa na ce HHTepnpermparr KaTO aCOUHaUHH H npeÅHKTHBHH BPb3KH B paMKHTe Ha

KoxopTaTa, a He KaT0 IIPViHHHHO-CJ1eACTBeHH 3aBUCUMOCTH. Cbuwra npenna3JIHBocT e

I-le06XOAHMa UHTOKHHOBUfl/xeMOKHHOBHfl MOAYJI, 3a KOiiT0 He ca npencTaBeHH

carviOCTOflTeJIHH OKOHqaTeJIHH CPaBHwreJIHU Ta6JIHUH H perpecH0HHH MOAeJIU.

AncrcycnoHeH Bb11POC

Kamo AMCKYCHOHeH acne}cr 6mx rlOCTaBHJ1a Bbnpoca AOKOJIKO, I-IPH 110110%CHVte qe

aHaMHe3arra 3a COVID-19 He ce oqepTaBa KaTO E-le3aBHCHM npenurcrop 3a pezuyumpaHa

neBOKaMepHa CHCTOJIHa HJIH ga He6naronpH51TeH PUTbMHO-11POBOAeH (l)eHOTH11 B

npencrraBeHHTe MHOrOBapmaHTHH MOAeJIH, YCTaHOBeHHTe aconmaUUH MoraT Aa 6bÅaT

pa3rpaHvrqeHM OT BJIH51HmeTO Ha Bb3PaCTTa, 6b6peqHaTa 3axapHHA AHa6eT,

3aTJ1bCT51BaHerro H npenx0)KnaLIWTa cbpnet1Ha HeAOCTaT%HHOCT, Kmcro H KaKbB 6M HaM-

r10AX0A%111HAT npocneKTHBeH AH3aMH 3a THXHOTO nocnexwamo 110TBbP)KAaBaHe.
ElpeACTaBeHH%T aBTope(bepaT 0Tpa3%BaOCHOBHHTe pa3Aenu, MeTOÅOJIOPU9Ta, pe3YJITaTHTe,

VBBOAHTe H npvmocwre Ha AHCePTaUMOHHHfl 1103BOJIRBa Aa ce npocneAH norHKaTa Ha

npoBeAeHOT0 Vi3CJ1eABaHe. Hayt1HaTa npoAYK11H51 rro rreMaTa u npeAcrraBeHHTe MarrepuaJIH

110Ka3BaT arqraxmpaHocTHa A0KropaHTa C pagpa60TBaHH51 HayqeH np06neM.

B 3aKJIK)qeHHe, HegaBHCUMO OT HanpaBeHHTe KPHTMLIHU 6eJIOKKH, OUeH51BaM NOJIO)KHTeJIHO

AHCePTaUHOHHHfl TPYÅ Ha A-p )KHBKO AHMHTPOB MOBqeB. Pagpa60TKama pa3rJ10KAa aycryaJ1eH H

KJIHHHHHO 3HaqHM np06J1eM, 6awpa ce Ha C06CTBeH KJIUHHqeH Mamepman u cbÅ'bp»ca pe3YJITaTH C

Hayt1H0 H nparcrnqecK0 3HaqeHne. IlpencrraBeHcra Hayt1Ha npoÅYK11H51 H UWIOCTHaTa pa60Ta Ha

AOKTopaHTa naBarr OCHOBaHne na npueMa, qe ca H3T1%JIHeHH U3HCKBaHH%Ta 3a npHÅ06HBaHe Ha

06pa30BaTeJIHaTa H HayqHa cTeneH „ÅOKTOP"
IlopaAn U3nomeHOTO me rnacyBaM nonomrreJIHO n npeAJ1'araM Ha YBaxaeMOTO Hayt1H0

xypn Aa npncbAH 1--ra A-p *CHBKO AHMHTpoB MOBqeB 06pa30BaTeJIHaTa H Hayt1Ha CTeneH

„AOKTOP" no Haymra cneunaJIHOCT „Kapnnonornq".

21.08.2026 rm.
LIneH Ha Hayt1H0T0 mcypm: .

/nou. A-p hoaHaMnaAeH0Ba T0AopoBa, A.M./
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To the Chairman of the Scientific Jury,

determined by Order No. 2380/28.07.2026
of the Rector ofMU-Pleven

STATEMENT

by Assoc. Prof. YoanaMladenova Todorova, MD, PhD

Clinic of Cardiology, University Multiprofile Hospital "Dr. Georgi Stranski",

Department of Cardiology, Pulmonology, and Endocrinology

Medical University — Pleven

Subject: Dissertation on the topic:

"Rhythm and Conduction Disorders in Patients with COVID-19"

in the professional field 7.1 "Medicine"

in the doctoral programme "Cardiology

ofDr Zhivko Dimitrov Yovchev

Pleven

PhD student at the Department of Cardiology, Pulmonology, and Endocrinology,

Medical University — Pleven

Scientific Supervisor:

Prof. Dr. Snezhana Tomova Tisheva-Gospodinova,MD, PhD, DSc

The doctoral dissertation of Dr Zhivko Dimitrov Yovchev was prepared at the Department

ofCardiology, Pulmonology and Endocrinology, Medical University — Pleven, under the scientific
supervision of Prof. Snezhana Tomova Tisheva-Gospodinova, MD, PhD, DSc.
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By Order No. 2380/28.07.2026 of the Rector of Medical University — Pleven, I was
appointed a member of the Scientific Jury in the procedure for the award of the educational and

scientific degree "Doctor" to Dr Zhivko Dimitrov Yovchev in the doctoral programme
"Cardiology", Professional Field 7.1 Medicine.

The topic is timely and of clear clinical relevance. Evidence accumulated after the pandemic
has shown that cardiovascular involvement during and after SARS-CoV-2 infection is not limited
to acute myocardial injury, but includes a broad spectrum of rhythm and conduction disorders,

changes in haemodynamic and biomarker profiles, and potential structural and functional
consequences. In this context, comprehensive characterization ofcardiovascular involvement after

COVID- 19 represents a clinically relevant research problem.

The dissertation comprises 99 pages, 19 figures, 24 tables and 117 references. Its structure
follows the principal requirements for a doctoral dissertation and includes a literature review, aim

and objectives, materials and methods, original results, discussion, conclusions, scientific
contributions and bibliography.

The aim of the study is to analyse the relationship between previous SARS-CoV-2 infection

and cardiovascular complications, with emphasis on rhythm and conduction disorders, biomarkers
of myocardial injury and haemodynamic stress, and echocardiographic signs of structural and

functional myocardial involvement. Through comparison with a control group, the author seeks to

provide a comprehensive characterization of the cardiovascular phenotype after COVID-19.
The study is retrospective, observational and comparative cohort in design. It includes 219

consecutive patients, 136 with a documented history of COVID-19 during the preceding six
months and 83 controls without such a history. Clinical assessment is complemented by

electrocardiographic, laboratory and echocardiographic parameters and biomarker analysis

including Troponin T, NT-proBNP and Galectin-3.
The results describe the structure ofrhythm and conduction disorders in the study population.

Paroxysmal/recurrent atrial fibrillation is the most frequent pattern, followed by
permanent/persistent atrial fibrillation, ventricular ectopy and atrial flutter. In the multivariable
model for reduced left ventricular systolic function, Troponin T remains an independent predictor,
whereas a history of COVID-19 does not show an independent association. In the model for an
adverse rhythm-conduction phenotype, lower ejection fraction is the principal independent
predictor.

A separate focus of the dissertation is Galectin-3. In the analysed cohort, its levels are

significantly higher among patients with a history of COVID-19. In the multivariable model,

Galectin-3 retains a statistically significant association with the remodelling cardiac phenotype
defined by the author after inclusion ofNT-proBNP, high-sensitivity troponin, renal function, age,
diabetes mellitus, obesity and pre-existing heart failure. These findings outline an interesting

direction for subsequent prospective investigation.
The scientifically and clinically relevant aspects of the work include comprehensive

characterization of rhythm and conduction disorders after COVID-19, integration of their
assessment with laboratory and echocardiographic parameters, and an attempt to combine these

data within a framework for clinical phenotyping. The emphasis that clinically relevant rhythm,
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haemodynamic and biomarker abnormalities may also be present in patients with relatively
preserved global left ventricular systolic function has practical value.

The scientific output related to the dissertation includes a publication in a journal indexed in
Web of Science, as well as publications and scientific communications in non-indexed outlets.
According to the submitted author's report, the candidate has 40 points in Group G against a

required minimum of 30 points. The submitted scientific output therefore fulfils the minimum
national requirements for the award of the educational and scientific degree "Doctor" in
Professional Field 7.1 Medicine.
Critical remarks
Several remarks may be made regarding the dissertation without diminishing its overall

scientific and practical value. The original study focuses predominantly on patients with previous

SARS-CoV-2 infection during the preceding six months and therefore essentially addresses
cardiovascular involvement after COVID-19; this distinction could have been reflected more
clearly in the title. The methodology would benefit from a more detailed description of the exact
study period, the clinical source of the cohort and the determination of the key biomarkers. Given
the retrospective observational design, the findings should primarily be interpreted as associations
and predictive relationships within the cohort rather than causal relationships. Similar caution is

warranted for the cytokine/chemokine module, for which separate final comparative tables and
regression models are not presented.

Discussion question
As a point for discussion, I would raise the question of the extent to which, given that a

history of COVID-19 does not emerge as an independent predictor of reduced left ventricular
systolic function or an adverse rhythm-conduction phenotype in the presented multivariable
models, the observed associations can be distinguished from the effects of age, renal function,
diabetes mellitus, obesity and pre-existing heart failure, and what prospective study design would
be most appropriate for their subsequent confirmation.

The submitted abstract reflects the main sections, methodology, results, conclusions and

contributions of the dissertation and allows the logic of the study to be followed. The scientific
output related to the topic and the submitted materials demonstrate the doctoral candidate's

engagement with the research problem.
In conclusion, notwithstanding the critical remarks above, I give a positive assessment ofthe

doctoral dissertation of Dr Zhivko Dimitrov Yovchev. The dissertation addresses a timely and

clinically important problem, is based on original clinical material, and presents findings of

scientific and practical relevance. The submitted scientific output and the overall work of the
doctoral candidate provide sufficient grounds to conclude that the requirements for the award of
the educational and scientific degree "Doctor" have been fulfilled.

For these reasons, I will vote in favour and recommend that the esteemed Scientific
Jury award Dr Zhivko Dimitrov Yovchev the educational and scientific degree "Doctor" in

the scientific specialty "Cardiology".
Date: 21-Aug-2026

Member ofthe Scientific Jury:
.... .......

Assoc. Prof. Yoana Mladenova Todorova, MD, PhD
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