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OTHOCHO JUCEPTAllMOHEH TPYZ 3a MPUCHXKJaHE Ha 006pa30oBaTeHa U HayuyHa
CTEIIEH ,,JOKTOp

Ha T€Ma:

“PUTBMHHU U TPOBOJHU HAPYIHIEHMS ITPU ITAITMEHTH C
COVID -19”

¢ aBTOp: A-p JKuBKo JIumutpoB Mopues

npodecroHanHo HanpasieHue: 7.1 Meaunuza

HayyHa crenrainHoct: Kapauonorus

Hay4yeH pbkoBoauTen: npod.a-p CHexanka Tomosa Tuiesa-I'ocionusosa
I. AKTyaJIHOCT H 3HAYHMOCT Ha pa3paboTBaHaTa npodjemMaTHKa

[TpencraBeHHUAT AUCEPTALMOHEH TPYA € IOCBETEH Ha €IUH OT Half-aKTyaJIHUTE U
KIMHAYHO 3HaYMMHU Npo6JieMu B ChbBpEMEHHATa KapAXOJIOTUs — PUTbMHO-
npoBoJHHUTE HapymeHus npy nanueHT: ¢ COVID-19 undexuus. [Tanaemusra
oT SARS-CoV-2 noBene 10 ChIECTBEHO MPEOCMUCIIAHE Ha TaTO(QU3HUOIOTHATa
Ha BUPYCHO-UHAYLIUPAHOTO CHPJCYHO YBPEXKAAHE U IIOCTAaBH BBHIIpOCa 32
CBpAECYHO-CHIOBUTE YCIOXHEHHUS B LICHThpa Ha KITIMHUYHUS UHTEPEC.

OcobeHa CTOMHOCT Ha AucepTaluaATa €, ye aBTopbT pasriexaa COVID-19 ne
CaMO KaTO peCIMpaTopHO 3ab0sBaHe, a KATO CUCTEMHO Ch0BO-BB3IIAJIUTEIIHO
CBCTOSIHUE C U3Pa3eHO MUOKApAHO, EHIOTEIHO U €IEKTPOGU3UOIOTUYHO
yuactre. [Tonpo6Ho ca aHaIM3UpaHU MEXaHU3MHUTE Ha MUOKapAHOTO
yBpexaane, possita Ha ACE2-MenuupanaTa KieTbuHa HHBa3us, 1UCOaIaHChT B
PAAC cucremara, MUKpOBacKy/IapHaTa AUCPyHKIH, immunothrombosis u
IIMTOKMHOBATA aKTUBALIMS.

Temara ¥Ma ChILIECTBEHO HAyYHO U NPAKTUYECKO 3HAYEHHE ITOPaJX BUCOKATA
4eCTOTa Ha apUTMMUH, IPOBOAHU HAPYILECHUs], MUOKapAHO YBPEXKIAHE U
ChpJIe4Ha HEAOCTaThYHOCT NpH nauueHtu ¢ COVID-19, kakto u nopaau
TAXHATa Bph3Ka C IIOBUILICHAa CMBPTHOCT U HEOGIAronpusTHa IPOrHo3a.



II. O6ma xapaKkTepuCTHKa H CTPYKTYpa Ha JHCEPTALMOHHHS TPYA

JlMcepTalMOHHUAT TPy € pa3paboTeH JIOTHYHO, OC/IEI0BATEHO U B
CBHOTBETCTBHE ChC CHbBPEMEHHUTE U3UCKBAHM 32 HAYYHO U3CIICBAHE.

JIutepaTypHUAT 0630p € 3a1bI604YEH U AEMOHCTPUPA OTIIMYHO NTO3HABAHE Ha
aKTyallHaTa MeXJIyHapoJHa JIUTeparypa.

IIpaBu BrieyaTI€HHE BUCOKOTO HMBO Ha NATOGHU3UONIOTHYEH aHAIU3 U YMEHHETO
Ha aBTOpA Jia UHTErpUpa JaHHUTE 33 MUOKapIHOTO YBPEX/IaHE;
BB3MAJIMTEIHATA aKTUBALMSA; CHIOTEIHATa JUCOYHKIIUSA; KOAryIONaTUusITa;
€JIEKTPOPHU3HOIOTHYIHATA HECTAOUITHOCT; (PUOPO3HO-BB3NATUTEIHOTO
pemozenupane; poiira Ha 6uomapkepute npu COVID-19.

Cunna ctpaHa Ha TpyJa € ananu3bT Ha Galectin-3 xaTto 6uomapkep Ha
(GH6pPO3HO-BB3NAIMTENHO PEMOIETMPaHe U NOTEHIIMAIEH MapKep 3a I10CT-
COVID aputmoreHeH cybcTpaT. ABTOPBT apryMEHTUPAHO pasriiexa Bpb3Kara
mexay Galectin-3, Muokapanara Gubposa, MpeACHPAHOTO MBXKIEHE U
Chp/IEYHaTa HEAOCTAaTHhYHOCT.

II1. MeToaoJ/I0rusi ¥ Hay4YeH MOAX0M

H3no513BaHUAT METO/IOJIOTHYEH MOJAXO0/ € aJIcKBaTEH Ha IIOCTABEHUTE LIENHU U
3aJlavdHu.

ABTOpPBT NpUiara KOMIUIEKCEH KIMHHYEH, 1ab0paTOpeH U HHCTPYMEHTAJIEH
IOJX0/I, BKIIIOYBAIIL:

+  €JIEKTpOKapAHOrpadCcKku aHaIu3;

o exokapauorpadcka OleHKa;

« 6uomapxkepeH npoduin;

+ aHaJIKM3 Ha BB3MAIUTEIIHH [10KA3aTely;

+ OLIEHKa Ha MHOKapAHOTO YBpPEXIaHE;

o cTaTHCTHYeCcKa 00paboTka Ha pe3yJTaTUTE.

IIpaBuiIHO ca U3M0JI3BaHU CHBPEMEHHU METO/H 3a OLIEHKA Ha MHOKapJHOTO
y4dacTHe U apuTMOreHHus puck npu nanuentu ¢ COVID-19.

Oco6eHO MOOKUTENHO BIEYATICHUE [IPABU MHTETPUPAHUAT IOAXO/ IIPH
UHTepIpeTanuaTa Ha TpononuH, NT-proBNP, IL-6, TNF-a, Galectin-3 u
exoKapauorpagCKUTe moKa3aTely.

IV. Hay4yHu 1 Hay4YHO-NIPHJIOKHH NIPHHOCH



JIMCEpTalMOHHUSAT TPYI ChAbPKa CHIIIECTBEHU HAYYHH M HAYYHO-TIPUIIOKHHI
IPUHOCH.

[To-Ba)kHHUTE OT TAX Morar Aa 6b1aT 06006LIEHH KaKTO CIIEBA:

Ls

2.

M3scHEHn ca OCHOBHHTE MEXaHM3MU Ha PUTHMHO-TIPOBOTHUTE
Hapywenus npu COVID-19.

AHaJM3UpaHa € poJisiTa Ha CHCTEMHOTO Bb3MaJICHUE, MHOKapIHOTO
YBpEX/aHE U MUKpOBacKyJapHaTa I1UchyHKIHUS B TeHe3aTa Ha
apUTMHUTE.

3 I[oxaaaHo € 3HAYCHUCTO Ha 6I/IOMapKCpI/ITC KaTO HHCTPYMEHT 3a paHHa

OLICHKa Ha ChpACYHO-CBAOBHUA PUCK.

. Ilogueprano e 3HaueHunero Ha Galectin-3 KaTo MOTEHIMAJIEH MapKep Ha

MIOCTBB3NAIUTENIHO PEMOJIETUPAHE U apUTMOTeHEH CcybCTparT.
ITpencraBeHu ca NPaKTUYECKH HACOKHU 3a KIMHUYHO NPOCIEIsBaHE U
cTpatudukaiys Ha pucka npy namuenta ¢ COVID-19.
JlMcepTallMOHHUAT TPYA AONPHHACA 32 Mo-100poTo pazbupaHe Ha post-
COVID xapauanHUTE yCIO0XKHEHHS U TIXHATa JbJITOCPOYHA
IPOTHOCTHYHA CTOHHOCT.

V. OneHka Ha JuTepaTypHHs 0030p

JlutepaTypHUAT 0630p € €HA OT Hal-CHIIHUTE YacTH Ha AUCEpTaLUATa.

Toii e:

M34epraTelicH;
aKTyaJeH;
aHAIUTUYEH;

KPUTUYHO CTPYKTypHUpaH;
naTo(pU3NOJIOTUYHO apryMEHTHPaH.

ABTOpPBT IEMOHCTpHUpA 3aJbJI00YEHO [T0O3HABAaHE HA CbBPEMEHHHUTE KOHIIETILIUU
OTHOCHO:

myocardial injury;
COVID-aconuupana Koaryjaonarus;
endotheliitis;

immunothrombosis;

CMR ¢enotunupasne;

post-COVID pemoaenupane;
6uomMapKkepHO NpoduIHpaHe.



TekcThT € HanmucaH B JOOBp akaJeMUY€eH CTHJI U IOKa3Ba BUCOKA Hay4Ha
KyJITypa.

VI. KpuTuuHH Ge/1eXKKH U NpPenopbKH

KBM mucepranonnus Tpy 1 Morat aa 6b4aT OTIpaBeH! HAKOU NPETIOPBKH:

+ bu Morno no-gerainHo Aa ce AUCKYTHPA JBJITOCPOYHOTO MPOCIeIIBaHe
Ha nauueHTure ¢ post-COVID apurmum.

« B oraenHu yactu muTepaTypHUAT 0630p € CHIIHO A€TalIU3UpaH, KOETO
61 Mory1o fa 6B/1€ CTPYKTYPHUPAHO II0-KOMITAaKTHO.

Te3u Genexxxku He HamMaIABaT BUCOKATa Hay4dHa CTOMHOCT Ha JAUCEPTATUOHHHUA
TpYyA.

VII. 3akawoyenue

ITpencraBenuAT aucepTaloHeH TpyA Ha A-p JKuko /IumMutpoB Mopyes
NPEJICTAB/IABA CAMOCTOSITENHO, 33a1BI00UEHO U aKTYaJIHO HayYHO U3CIIE/IBAHE C
BHCOKa TEOPETUYHA U IIPAKTUUECKA CTOHHOCT.

TpyasT mokaspa: OTIIMYHA TEOPETUYHA NMOATOTOBKA; 3abJ060YEHO [T0O3HABAHE Ha
ChbBpEMEHHATa JIUTEpaTypa; YMEHUE 3a Hay4€H aHalIu3; IpaBUJICH
€TOZI0JIOTUYEH MOJXO/; KIMHUYHA HACOYEHOCT U NPaKTUIECKa IPHIOKHMOCT.

CuuraM, ye JUCEPTAMOHHHUAT TPYA HATBJIHO OTrOBaps Ha H3MCKBaHUATA Ha
3aKkoHa 3a pa3BUTHETO Ha aKaJeMUYHUs chcTaB B Pemybiuka brirapus u
ITpaBuiTHHKa 32 HETOBOTO MPHIIOKEHHE.

ITopanyu U310XKEHOTO JaBaM II0JIOXKUTEIHA OLIEHKA Ha IPEJCTaBEeH S
JMCepTaIMOHEH TPy M npeanaraM a-p XKueko Jlumutpor Mosuer na 6ne
JOITyCHAT 10 MyOJIMYHa 3aIIUTa Ha JUCEPTAlHOHHUA CH TPYA 3a NpuaobuBaHe
obpa3oBareHaTa ¥ Hay4Ha CTEMeEH ,,JOKTOp® 110 Hay4HaTa CIEIMaTHOCT
»Kapauonorus ‘.
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OPINION

by Assoc. Prof. Dr. Konstantin Dimitrov Gospodinov

regarding a dissertation for the award of the educational and scientific degree of “Doctor”
on the topic:

“RHYTHM AND CONDUCTION DISORDERS IN PATIENTS WITH COVID-19”

Author: Dr. Zhivko Dimitrov Yovchev

Professional Field: 7.1 Medicine

Scientific Specialty: Cardiology

Advisor: Prof. Dr. Snezhana Tomova Tisheva-Gospodinova

I. 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 pathophysiology of 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.

Il. 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.



IIl. 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:
e electrocardiographic analysis;

¢ echocardiographic evaluation;

o 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 correctly applied.

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.

3. The importance of biomarkers as a tool for early assessment of cardiovascular risk has been
demonstrated.

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

5. Practical guidelines for clinical follow-up and risk stratification in patients with COVID-19 are
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.
Itis:

e comprehensive;

e up-to-date;

¢ analytical;



e critically structured;

° pathophysiologically grounded.

The author demonstrates in-depth knowledge of current concepts regarding:
* myocardial injury;

¢ COVID-associated coagulopathy;

¢ endotheliitis;

e immunothrombosis;

¢ CMR phenotyping;

° post-COVID remodeling;

e 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:

e The long-term follow-up of patients with post-COVID arrhythmias could have been discussed in
greater detail.

o 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. g

| 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, | 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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