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I. AmyaJIHocT H 3HaHHMOCT Ha pa3pa60TBaHaTa np06J1eMaTHKa

FIpeacTaBeHMHT AHCePTaUHOHeH e 110CBeTeH Ha eÅHH OT Haii-aKTyaJIHHTe H

KJIHHHYHO 3HaqHMH np06J1eMM B CbBPervreHHaTa KaPÅHOJIOrH% — PHTbMHO-
IIPOBOÅHHTe HapY11.1eHHfl nauueHTH c COVID-19 IlaHÅeMHATa
OT SARS-CoV-2 Å0Beme AO Cb1qeCTBeHO npeocMncJIAHe Ha
Ha BHPYCHO-HHÅyqnpaHOTO CbPÅeHH0 YBpeyuaHe 110CTaBH Bbnpoca 3a

CbPÅeYHO-CbÅOBHTe YCJIO)KHeHHfl B 1.xeHTbPa Ha KJIHHHHHHH HHTepec.

Oc06eHa CTOMHOCT Ha AHcepTauøxra e, ye aBTOPbT purnexua COVID-19 He
caM0 KaTO pecnøpaTopH0 3a60J1flBaHe, a KaTO CHCTeMHO CbAOBO-Bb3naJIHTeJIHO
CbCTO%HHe C H3pæeH0 MHOKaPÅHO, eHÅOTeJIHO H

yqacTue. 110ÅP06HOca aHUIH3HPaHH MexaHH3MHTe Ha MHOKaPAHOTO
YBpexuaHe, POJIHTa Ha ACE2-MeÅøupaHaTaKJ1eTbYHa HHBa3Hfl, ÅHC6aJ1aHCbTB
PAAC cucrreMaTa, MHKPOBaCKYJ1apHaTa immunothrombosis H
UHTOKHHOBaTa aKTHBaUHfl.

TeMaTa HMa Cb1UeCTBeHO Hayt1H0 M npaKTmqecK0 3HaqeHme nopaÅH BHCOKaTa
qecTOTa Ha apHTMHH, HPOBOÅHH HapY1-ueHHH, MHOKaPÅHO YBpe)KÅaHe H

cbmerma HeÅOCTaTbHHOCT IIPH nauueHTH c COVID-19, KaKTO H nopaÅH
TH'<HaTaBPb3Ka C r10BH111eHa CMbPTHOCT H He6J1aronpHflTHa nporH03a.



II. 06ma xaparrepncTHKa H cmpyrrypa I-la AHCep-raUHOHHHH TPYA

ÅmcePTaUHOHHHflT e pa3pa60TeH JIOI"HHHO, TIOCJ1eÅOBaTeJIHO H B

CbOTBeTCTBHe CbC CbBPeMeHHHTe H3HCKBaHHH 3a Hayt11--10 H3CJ1eÅBaHe.

JIHTepaTypHHAT0630Pe 3aÅbJ160qeH mervf0Hcrpmpa OTJIHHHO r103HaBaHe Ha
aKTyaJIHaTa MOKÅYHap0ÅHa JIHTepaTypa.

fIpaBH BIIeqaTJ1eHue BHCOKOTO HHBO Ha aHaJIH3 H YMeHueT0
Ha aBTopa Aa HHTerpupa naHHHTe 3a: MHOKaPÅHOTO YBpe)KÅaHe•,
Bb3nanurreJIHaTa aKTHBaUHX, eHÅOTeJIHaTa KoarynonaTHATa•,
eneKTP04)H3HOJ10rHHHaTa HeCTa6MJIHOCT;
peM0ÅenupaHe•, ponxra Ha 6HOMapKepHTe npn COVID-19.

CWIHa cmpaHa Ha rrpyma e aHaJIH3bT Ha Galectin-3 KaTO 6H0Mapcep Ha
peM0ÅenvrpaHe H 110TeH1-1HaneH MapKep 3a IIOCT-

COVID apHTMoreHeH cy6cTpaT. ABTOPbTaprYMewrupaH0 purnexua BPb3Karra
Meyqxy Galectin-3, MHOKaPÅHaTa npencbPIH0T0 Mb)KÅeHe H

cbmet1HaTa HemOCTaTbHHOCT.

III. MeT0A0J10rHH n HayqeH 110AxoA

H3r10J13BaHHAT MeT0ÅonoruqeH nomxoa e mxeKBaTeH Ha nocTaBeHHTe qeJIH H

3aÅaHH.

ABTOPbTnpunara KOM11J1eKCeH KJIHHHqeH, na60paTopeH H HHCTPYMeHTaneH
BKJIK)t1Ba1-q:

aHaJIH3;
exoKapnuorpacbcKa ouemca;
6H0MapKepeH
aHUIH3 Ha Bb3numrreJIHH 110Ka3aTeJIW,

oueHKa Ha MUOKaPÅHOTO YBpexuaHe•,
CTCrucrrnqecKa 06pa60TKa Ha pe3YJITaTHTe.

IlpaBHJIHO ca U3110J13BaHH CbBPeMeHHH MerrOÅH 3a oue1--1Ka Ha MHOKaPÅHOTO
yqacrrøe apHTMoreHHHflPHCK naumeHTH C COVID-19.

Oc06eH0 nonomneJIHO BneqaTJ1eHue npaBH HHTerpnpaHHIT 110Åx0A IIPH

HHTepnpeTauuxra Ha TPOIIOHHH, NT-proBNP, IL-6, TNF-u, Galectin-3 H

ITOKuaTeJIH.

IV. Hayr-1HH H HayqHo-nPHJ109KHH IIPHHOCH



AucePTaUHOHHHflT cbÅ%pxa Cb1-qeCTBeHH Hayt1HH H Hay-IHO-IIPHJIO)KHH
HPHHOCH.

ITO-BOKHHTe OT TIX MoraT Aa 6bÅaT 0606111eHHKaKTO cneÅBa:

1. H3flcHeHH ca OCHOBHHTe MexaHH3MH Ha PHTbMHO-11POBOÅHHTe
Hapymem•fl npu COVID-19.

2. AHUIH3mpaHa e POJ1flTaHa CHCTeMHOTO Bb3naJ1e1-me, MHOKaPÅHOTO
YBpexczxaHe H MMKPOBaCKYJ1apHaTa B reHe3aTa Ha
aPHTMHUTe.

3. AOKæaH0 e 3HaqeHnerro Ha 6H0MapKepme KaTO HHCTPYMeHT 3a paHHa
01-1eHKa Ha CbPÅeqHO-CbÅOBH% PHCK.

4. IlomqepTaH0 e 3HaqeHuerro Ha Galectin-3 KaTO 110TeHuuaneHMapKep Ha

nocTBb3naJIHTeJIH0 peM0ÅennpaHe H apMTMoreHeH cy6c"1paT.
5. IlpeÅCTaBeHH ca npaK•rvrqecKH HaCOKH 3a KJIHHW--IHO npocneAflBaHe H

Ha pncKa IIPH nanneHTH c COVID-19.
6. AHCePTaUHOHHHflTTPYÅ nonpHHacfl 3a no-A06POT0pa36upaHe Ha post-
COVID raPÅHUIHHTe YCJIO>KHeHUfl H TAXHaTa AbJ1rocpotåHa
nporHocTHYHa CTOiiHOCT.

V. Ouemca Ha JIHTepaTYPHHH 0630P

JIHTepaTypHHflT0630Pe eAHa OT Haji-CHJIHHTe yacTH Ha ancepTa11Hffra.

Toit e:

•

H3qepnaTeJ1eH•,
arryaJ1eH•,
aHaJIHTnqeH;

KPHTHHHO cTpywrypmpaH•,
naT0(bH3H0J10rw-1H0 apryMeHTnpaH.

ABTOP%TmeM0HcTpnpa3aÅbJ160qeHO n03HaBaHe Ha CbBPeMeHHMTeKOHLIer1UHH
OTHOCHO:

myocardial injury;
COVID-acoqvrupaHa KoarynonaTHff,
endotheliitis;
immunothrombosis;
CMR
post-COVID peM0ÅenmpaHe;
6HOMapKepH0



TeKCTbT e 1--1anvrcaH B A06bPaKameMHqeH CTHJI 110Ka3Ba BHCOKa HayqHa
KYJITypa.

VI. KPHTHt1HH6eJ1e»KKH H npenopbKH

KbM AHCePTaUHOHHVfH MoraT ma 6bÅarr0TnpaBeHH HHI-COH npenopbKu:

• MOrJIO 110-ÅerraMJIH0na ce mucKYTnpa ALJ1rocpoqHOT0 npocnenna}le
Ha naqneHTHTe C post-COVID aPHTMHH.
B orraeJIHH qacTH JIHTepaTypHHAT 0630Pe CHJIHO AeraiiJIH3npaH, KOeTO
6m MOEIO na fine c•rpyrrypupaH0 no-K0MnaKTH0.

Te3H 6eJ10KKH He HaMaJIRBaT BHCOKaTa Haytma CTOMHOCT Ha AHCePTa11UOHHHR
TPYÅ.

VII. 3aKJ1roqeHne

Ilpenc•raBeHHflT AHCePTaLIHOHeH Ha A-p )KUBKO AHMHTPOBhOBqeB
npemcmmna caMocrromeJIHO, 3Q1bJ160qeH0 aKTyaJIH0 Hayt{H0 H3CJ1eÅBaHe C

BHCOKa TeopeTHH1-1a H IIParruqeCKa CTOiiHOCT.

TpYÅbT 110Ka3Ba: OTJIHHHa Teoperutma nonroT0BKa; 34AbJ160qeH0 1103HaBaHe Ha

CbBPervreHHaTa JIHTepaTypa•, YMeHne 3a HayqeH aHaJIH3•, npaBHJ1eH

erroÅ0J10rnqeH 110ÅXOÅ•, KflH1--1WIHa HacoqeHOCT H nparrvrqecKa IIPHJIOXUMOCT.

CqurraM, ge AHCePTaLIHOHHHflT HallbJIHO 0Tr0Bapfl Ha U3HCKBaHH%TaHa
3aKOHa 3a PUBMTVfeTO Ha aKaneMW-1HHH CbCTaB B Peny6JIHKa bbJ1rapun VI

IlpaBHJIHHKa3a HerOBOTO

Elopa,11H H3J10xeHOTO aaBarvf nonoxwreJIHa oueHKa I-ra npeÅcTaBeHHA
AHcePTa1ÅHOHeH H npemnaraM A-p )KHBKO ÅqwrrpoB MOBqeB

aa 6%Åe
nonycHaT no ny6JIHHHa 3a111HTa Ha AHCePTaUHOHHHfl CH TPYÅ 3a npHÅ06HBaHe
06pa30BaTeJIHaTaH Hayt1Ha cTeneH „ÅOKTOP"no HaymaTa cneqnaJIHOCT
„KapÅH0J10rvrq".
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l. Relevance and Significance of the Topic Under Study

This dissertation is devoted to one of the most pressing and clinically significant issues in modern
cardiology—rhythm and conduction disorders in patients with COVID-19 infection. The SARS-CoV-2
pandemic has led to a significant reevaluation of the pathophysiologyof virus-induced cardiac
damage and has placed the issue of cardiovascular complications at the center of clinical interest.

A particular strength of the dissertation is that the author views COVID-19 not merely as a respiratory
disease, but as a systemic vasculitis with pronounced myocardial, endothelial, and
electrophysiological involvement. The mechanisms of myocardial damage, the role of ACE2-mediated
cellular invasion, the imbalance in the renin-angiotensin-aldosterone system (RAAS), microvascular

dysfunction, immunothrombosis, and cytokine activation are analyzed in detail.

This topic is of significant scientific and practical importance due to the high prevalence of

arrhythmias, conduction disturbances, myocardial damage, and heart failure in patients with COVID-
19, as well as their association with increased mortality and an unfavorable prognosis.

II. General Characteristics and Structure of the Dissertation

The dissertation is structured logically and coherently, in accordance with contemporary standards

for scientific research.

The literature review is thorough and demonstrates an excellent knowledge of current international
literature.

The high level of pathophysiological analysis and the author's ability to integrate data on myocardial

injury; inflammatory activation; endothelial dysfunction; coagulopathy; electrophysiological
instability; fibrotic-inflammatory remodeling; and the role of biomarkers in COVID-19.

A strength of the work is the analysis of Galectin-3 as a biomarker of fibrotic-inflammatory
remodeling and a potential marker for post-COVID arrhythmogenic substrate. The author provides a

well-reasoned discussion of the relationship between Galectin-3, myocardial fibrosis, atrial flutter,
and heart failure.



Ill. Methodology and Scientific Approach

The methodological approach used is appropriate for the stated goals and objectives.

The author employs a comprehensive clinical, laboratory,and diagnostic approach, including:

•

•

electrocardiographic analysis;

echocardiographic evaluation;

biomarker profile;

analysis of inflammatory markers;

assessment of myocardial injury;

statistical analysis of the results.

Modern methods for assessing myocardial involvement and arrhythmogenic risk in patients with

COVID-19 have been correctlyapplied.

The integrated approach to interpreting troponin, NT-proBNP, IL-6, TNF-a, galectin-3, and

echocardiographic parameters is particularly impressive.

IV. Scientific and Applied Scientific Contributions

The dissertation contains significant scientific and applied scientific contributions.

The most important of these can be summarized as follows:

1. The main mechanisms of cardiac rhythm and conduction disorders in COVID-19 have been

elucidated.

2. The role of systemic inflammation, myocardial damage, and microvascular dysfunction in the

pathogenesis of arrhythmias has been analyzed.

The importance of biomarkers as a tool for early assessment of cardiovascular risk has been3.

demonstrated.

4. The importance of Galectin-3 as a potential marker of post-inflammatory remodeling and an
arrhythmogenic substrate has been emphasized.

Practical guidelines for clinical follow-up and risk stratification in patients with COVID-19 are5.

presented.

6. This dissertation contributes to a better understanding of post-COVID cardiac complications and
their long-term prognostic value.

V. Evaluation of the Literature Review

The literature review is one of the strongest parts of the dissertation.

It is:

•

•

comprehensive;

up-to-date;

analytical;



• critically structured;

pathophysiologicallygrounded.

The author demonstrates in-depth knowledge of current concepts regarding:

•

•

•

myocardial injury;

COVID-associated coagulopathy;

endotheliitis;

immunothrombosis;

CMR phenotyping;

post-COVID remodeling;

biomarker profiling.

The text is written in a sound academic style and demonstrates a high level of scientific rigor.

VI. Critical Comments and Recommendations

The following recommendations may be made regarding the dissertation:

• The long-term follow-up of patients with post-COVID arrhythmias could have been discussed in

greater detail.

In some sections, the literature review is highly detailed and could be structured more
concisely.

These comments do not diminish the high scientific value of the dissertation.

VII. Conclusion

The dissertation presented by Dr. Zhivko Dimitrov Yovchev constitutes an independent, in-depth, and
timely scientific study of high theoretical and practical value.

The work demonstrates: excellent theoretical grounding; in-depth knowledge of the contemporary
literature; skill in scientific analysis; a sound methodological approach; clinical focus; and practical

applicability.

I consider that the dissertation fully meets the requirements of the Law on the Development of

Academic Staff in the Republic of Bulgaria and the Regulations for its implementation.

For the reasons stated above, I give a positive evaluation of the submitted dissertation and propose
that Dr. Zhivko Dimitrov Yovchev be admitted to a public defense of his dissertation for the award of

the educational and scientific degree of "Doctor" in the scientific specialty of "Cardiology."
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