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IlpeJICTaBeHHTe OT n-p MOBqeB AOKYMeHTH ca B CbOTBeTCTBme C IlpaBHJIHHKaHa MY — IlJ1eBeH

2. AKTyaJIHOCT Ha rreMaTHKaTa

IlpeÄH neT I'OÅMHH, Ha 1 1 MapT 2020 r., CBeTOBHaTa3ApaBHa opraHH3aLIHA 06ABH COVID-19
3a naHÅeMHfl. ÅaJIH e IIPHKJUOt1HJ1a, 3aBHCH OT TOBa Koro IIHTaTe, rlH111e ScienceNews. 1--1%Ma *CHH

KPHTePHH 3a onpeAeJIAHe Ha Kpaq Ha naymeMHyra, a BHPYCbT, IIPHHHH51Ba1113a60JTSIBaHeTO— SARS-
CoV-2 — npoÅbJ1xcaBa Zla MYTHpa H Ila 3apa351Baxopa no IleJIHR CBAT. KBM 9 MapT 2025 r. I-iMa 7 090
763 110TBbPÅeHH CMbPTHH cnyqaq, IIPWIHHeHH OT COVID no cBeTa. OnpeAeJ1flHeT0 Ha Tot-IHaTa

npHLIHHa 3a CMT,prra MO)Ke na 6bJ1e CJIO)ICH npouec. I--I%KOÜ MO)Ke na not1HHe OT COVID IIHeBMOHH51
6eJ10Ap06Ha HH(beKUH51, npHt1HHeHa OT Bupyca — HJIH na YMpe OT HH(bap1cr cnen 3apa351BaHe c

COVID. CTaHaxa mcryaJIHH TePMHHH KaTO long Covid H 110CT KOBHL1eH CHHÅPOM. 110CT-COVID-19

CHHAPOMbT BKJ11-Ot1Ba CbCTO%HHS1, KOUTO TIPOAbJ1)KaBaT ceÅMHLIH H AOPH Meceuu cnea ocTpaTa (l)ua
H He ca Ilpmca H3SIBa Ha BHPYCHaTa CUM11TOMHTe ca CBbP3aHH C PUJIHHHH opraHH H

CHCTeMH: Cbpnet1Ho-CbÄOBaTa, cT0Ma111H0-qpeBHaTa, xenaT06HnuapHaTa, OTAeJIHTeJIHaTa, 0110PH0-

ueHTpaJIHama HepBHa cucrreMa H AP. MOHTH curypH0 e, qe BHPYCbT 3acnra BCHHKH

eHÅorreJIHH KJ1eTKH. KaK COVID-19 3ac%ra CbpueT0? IlpeAH3BHKBa CbAOBH YBpe)KÅaHHW,YBpe)KnaHe

Ha cbpnet1HH51MycKYJr, 6eJ10Åp06Ha eM60JIH51 H AbJ160Ka BeH03Ha TpoM603a; aPHTMHH; no-BHCOKH

HHBa Ha YCJIO',KHeHH51: Bb3CTaHOBeHHTe nauneHTH HMaT r10BH111eH PHCK OT UH(baPKTH, HHCYJITH H

cbpzxet1Ha HeAOCTaT%HHOCT•, nepCHCTmpa111HCHMIITOMH.• CbcT0%HH51Ta cnen COVID qecT0 BKJ110t1BaT

IIPOÅbJ1)1CHTeJIHa 60JIKa B Bbl)AHTe, BHCOKO KPbBHO HU151raHe H yqecTeH 11YJ1c; AOPH xopa, KOHTO ca
HMUIH JleKH 11bPBOHaqaJIHH CHMTITOMH, MoraT na H311HTaT 110BH111eH CbPÅet1H0-CbAOB PHCK MeceUH
110-KbCHO.
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B KOHTeKCTa Ha ropewnoxeHOTO cqurraM, qe TeMaTa Ha AHCePTaUHOHHU% e mcryaJIHa, a

pe3YJrra-rvrre 6mxa 6HJIH OT r10J13a 3a neKapu OT BCHLIKU MeÅMUHHCKH cnemmaJIHOCTH.

11031--1aBaHe Ha np06J1eMa
bH6nuorpa(bcKaTa cnpaBKa 06xBa111a 130 JIHTepa•rypHH H3TOHHHKa, HO He e nocoqeH HUTO

eÅHH 6bJ1raPCKHaBTOP, pa60THJ1 Bbpxy TeMaTa 3a KOBHÅ

MeTonnr«a I-la H3c.rreAB'aHeT0

IlpoeKTbT Ha AHCePTaUHOHHH51 e pea-TlH3mpaH qpe3 H3CJ1eÅBaHe H npocJ1eA51BaHe Ha 219

mauueHTH, JleKYBaHH B KJIHHHKa no KapAH0J10rH51, pameJ1eHH Ha ABe rpyrm — 136 60JIHH c

npunpyxaBarua K0BHÅ BepucbuuupaHa c PCR TeCT H 83 6e3 TaKaBa. OnpeneJ1eHH ca
BKJIK)LIBa111H H H3KJ110HBaLUH (baKTOPH. CpaBH%BaHH ca OCHOBHHTe PHCKOBH (baKTOPH 3a Bb3HHKBaHe

3a CC3 KaTO BJIH51HHeTO Ha 3axapHMH AHa6eT, apTepvraJIHaTa xvmepTOHHA, 06e3HTeT'bT, 110M11eHarra

Ha CbpueT0, 06LLIH%xoneCTePOJ1, rOJ1flM 6poii na60paTOPHH 110Ka3aTeJIM. 110ÅP06H0ca
aHaJIH3HPaHH MexaHH3MHTe Ha MHOKaPÅHOTO YBpe)KÅaHe, POJ151Ta Ha ACE2-MennmpaHaTa KJmeTbHHa

HHBUHH, B PAAC CHCTervraTa, MHKPOBaCKYJ1aPHaTa AHCd)YHKUH51, immunothrombosis
H UHTOKHHOBæra aKTHBaUHH.

3. XapawrepncTHKa n onem«a Ha AncepTa11H0HHHf1 TPYA n npnr-locnrre

AHCePTaUHOHHHHT e HarmcaH Ha 100 CTPaHHUH. u e cerpyycrympaH B CJ1eÅHHTe pa3AeJ1u:

1. BbBeneHne•, 2. JIHTepaTypeH 0630p; 3. I-len H 3anaqw, 4. MaTepuaJ1 MeTOAW, 5. Pe3YJrraTvr,

7. V13BOAW, 8. FIPHHOCHH
B pa3pa60TKaTa MMa TIPHJIO)KeHH 24 Ta6JIHUU H 18 d)Hrypu, KOHTO Å06pe 0Ha1'J1eJ1flBarr

KOMeHTHPaHHTe r10KuarreJIH. V13110J13BaHH ca CbBPeMeHHH CTaTMCTmqeCKH MeTOÅH, KOHTO npaBflT

110J1yqeHHTe pe3YJITaTH AOCTOBePHH.
Vf3r10J13BaHH ca CbBPeMeHHH MeTOAH 3a oueHKa Ha MHOKaPÅHOTO yqacTue H aPHTMoreHHH%

PHCK IIPH naUHeHTH C COVID-19. Oc06eH0 rlOJIO>KVITeJIHO BTIeqaTJ1eHme npaBH HHTerpmpaHHSIT

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

exoKamuorp*KHTe 110KæaTeJIH.
JIHTepaTY1)HHHT 0630p_e Bbpxy 24 CTPaHHUH (8-32), n06pe c-rpYKTypupaH, 3aAbJ160qeH H

r10Ka3Ba OTJIHt-1HO r103HaBaHe Ha CbBpeMeHHaera ayc•ryaJIHa MOKAYHap0AHa numeparrypa. ABTOPbT
H3110J13Ba 3Haqv•1TeJ1eH 6poii Hayt1HH ny6JIHKaLIHH, BKJuoqmrreJIHO roneMH MYJITHUeHTPOBH
npoyt1BaHHH, MeTa-aHUIU3H H KOHCeHCYCHH ÅOKYMeHTH. qpe3 UHTHPaHHTe aBTOPH A-p VIOBqeB

110CTeneHHO HH Hacot1Ba KbM TeMaTa Ha pa3pa60TKaTa CH, y6exqaBaiiKH HH B HeiiHaTa BOKHOCT.

nemaHa AHcepTaumwrae RHO H TOHHO (bopMYJ1upaHa, 3anaqnrre, IIPOVf3TnqaLUH OT Hen, ca
JIOI'HHHO nonpeneHH H 06XBa111aT 3maneHH% IIP06J1eM, KaTO ca HacoqeHH KbM CbBpeMeHHH

AUarHOCTUHHV1 u nporHOCTHLIHH MeTOAH,.

Pe3YJITaTHTe cnea 06pa60TBaHeT0 Ha maHHHTe HMaT roj151Ma Hayt1Ha H npaKTuqecKa
CTOiiHOCT. ABTOPbT He YCTaHOB%Ba CTaTHCTnqeCKH 31--1at1HMH pa3JIHHM% B 11BeTe rpY11H Ha6J110AaBaHH
60JIHH 110 OTH0111eHHe 1--1a Bb3pacrra, nona H qacT OT KnacuqecKHTe CbPÅeHHO-CbÅOBH PHCKOBH
(baKTOPH, KOeTO nomcpenq H3BOAa, ye Ha6monaBaHHTe PUJIHKH B 6HOMaPKePHH* H (beH0TH11HH51

He ce 06ACH51BaT enPIHCTBeHO C pa3JIHHM%. A-p MOBHeB nocoMBa, qe

nanmeHTH C KOBHÅ HH(beKUVIH ce AOKUBa no-JIOIII JIH11HÅeH KOeTO Hacot1Ba KBM

nepcncTHpaL11 MeTa60JIHT1--10-Bb3naJIHTeJ1eH OTFOBOP CJ1eÅ VIHTepeceH pe3YJITaT ce

110JIYHaBa OTHOCHO CTOÜHOCTHTe Ha TP0110HHHa. OKa3Ba ce, ye TOii e no-nuarHocrruqeH H

nporHocTnqeH 110CT KOBHÅH% rrepvron OTKOJIKOTO 110 BpeMe Ha ocTparra KoraT0 Y-IAMa

pa3JIHKa Mexcny ABeme rpyr1H 60JTHH. Tpq6Ba na ce OT6ene)KV1 u 3HaqeHmeT0 Ha NT-
proBNP 3a CbCTO%HqeTO Ha noxmeHaTa Ha CbPUeTO. 110-r0JIRMaTa qacT OT naumeHTHTe C

110BH111eH NT-proBNP ca 6HJIH cbxpaHeHa HJIH JleKO penyumpaHa neBOKaMepHa (l)YHKUH51.

1/13CJ1eÅBaHeTO Ha Bb3naJIHTeJIHHTe UHTOKHHH - IL-lß, IL-6, IL-8, IL-17, TNF-u, IFN-Y, CCLI 9-
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,aaBaA011%JIHHTeJIHH ÅaHHH, 060rarrnaL11HnaToreHe3aTa I-la IIOCTKOBUÅHH% CMHÅPOM, KOiiTO BCe ome
110CTaB% MHOro Bb11POCHTeJIHH. Oc06eH0 CHJIHa cTpaHa Ha erpyÅa e aHaJIH3bT Ha Galectin-3 KaTO

6H0MapKep Ha (l)H6P03HO-Bb311aJIHTeJIHO pervionennpaHe H TIOTeHUHU1eH MapKep ga rrocT-COVID

apHTMoreHeH cy6cTpaT. ABTOPbT aprYMeHTmpaH0 BPb3KaTa Galectin-3,
MHOKaPÄHaTa (l)H6p03a, npencbpAH0T0 Mb)1CÅeHe H cbpnet1HaTaHeÅOCTaTbHHOCT. Galectin-3 110Kua

acoumauuu c NT-proBNP, Troponin T, JleBOKaMePHH 06eMH, AHaCTOJIHH 110Ka3aTeJIH, LAVI
6b6peHHa KoeTO AOKUBa ponwra MY KaTO HHTerpæneH MapKep Ha cTpyKTypH0 H

(I)YHKIIHOHUIHO peM0ÅennpaHe. Galectin-3 MapKupa npexona OT OCTPO BB3naJIHTeJIHO YBpe>KÅaHe

KbM 110CTBb3naJIHTeJIHa MHTePCTMUmaJIHa (l)H6p03a H eneKTPOMexaHHt1Ha HeCTa6UJIHOCT.

H3FIOJ13BaHeTO Ha KOMr1J1eKCeH KJIHHHqeH, Jla60paTopeH H HHCTPYMeHTU1eH 110AXOÅ,

BKJ110t-1BaLU: eneKTp0Kapnnorpa(bcKH aHUIH3, OUeHKa, 6H0MapKepeH npod)HJ1,

aHaJIH3 Ha Bb311anurreJIHH 110Ka3aTeJIH, Ol_xeHKa Ha MHOKaPÅHOTO YBpexcnaHe, CTaTHCTHqeCKa

06pa60TKa Ha pe3YJITærwre 1103BOJ1%Ba purpaHuqaBaHeT0 Ha HAKOJIKO post-COVID KaPÅHUIHH
(l)eH0Tuna: apwrrvmqeH, xeMOÅHHaMuqeH, pervrmenupalll H CMeceH. OKa3Ba ce, qe Haji-BHCOKa

KJIHHHH1-1a 3HaqHMOCT HMaT naumeHTwre CbC CMeceH (beH0TH11, KOUTO ce HacJ1arBarr aPHTMHH,

110BH111eHH 6HOMapKepu, (l)YHK11HOHæneH cnan H OTKJIOHeHH}1.

OCHOBHH%T H3BOÅ e 3a Galectin-3. AOKa3Ba ce, ge TOM rrpencrrawrna 06e111aBaL1-1He3aBHCHM
6H0MapKep 3a Ha He6J1aronpuxreH post-COVID pervionejmpal-u npod)HJ1 H VIMa

110TeHL1maJ1 3a BKJ110t1BaHe B 6bAe1UH anopHTMH 3a

06CbxnaHeTO H cpaBH51BaHeTO Ha C06CTBeHHTe pe3YJITaTH C Tegu Ha npyru aBTOPH e Å0CTa
nonp06H0, H3BOÅHTe ca KPHTHHHH, aBTOPbT ce 11030BaBa H npaBH cpaBHHTeJIHH 3aKJ1yoqeHVf% C

nocTH)KeHH51Ta Ha aBTOPHTe OT 3HaHUTeJIHaTa 110 06eM H30J13BaHa JIHTepaTypHacnpaBKa. H3BOAHTe

ca ACHO (bopMYJ1mpaHH.

IIPHHOCH
A-p MOBqeB e pa3ÅeJIHJ1 npvmocnrre OT AHCePTaUHOHHH51 cm Ha TPH rpynn: Hayt1H0-

TeopeTHHHH,opurvma-mm Hayt1HH npaKTHKO-r1PHJIO)KHH. bux HCKaJ1a 06aqe, Aa 110CTaB% KaTO Haji-

BaxeH H nepcneKTMBeH H3BOÅa 3a 3HaqeHmeT0 Ha Galectin-3 KaTO 110TeHumaney-1 Mamcep Ha

TIOCTBb3naJIUTeJIHO peMonenupaHe H aPHTMOreHeH cy6cTpaT. TOM ce 0Ka3Ba KaTO 3HaHHM He3aBHCHM

6H0MapKep B post-COVID Kapnnonoruxra H mpennara HOBa KJIHHVIHHO rlPHJ10)KHMa KOHUe11UHR 3a
H I-IPHerv1aM3a a06po lipeÅJ10)KeHue Galectin-3 na ce BKJ1}Ot1U

KaTO 110TeHqqaneH KOMEIOHeHT Ha 6bne111H anopHTMH 3a post-COVID

AHCePTaUHOHHHHT A011PHHaC513a no-A06POT0pa36upaHe Ha post-COVID CHHÅPOMa KaTO
USIJIO H B qaCTHOCT YCJIO)KHeHH51Ta Ha cbpnet1H0-cbA0BaTa CHCTeMa H TAXHaTa AbJ1rocpot1Ha

nporHOCTHLIHa CTOiiHOCT.

4. IlpeueHKa I-la ny6JIVIKa11VIVITe

AOKTOPaHTbT A-p MOBqeB npencrraBH 4 (qeTHPH) rry6JTMKaLIHH KaTO B TPH e 11bPBH aBTOP,

a enHa e ny6JIHKYBaHa B crmcayme TeMHTe, KOHTO e 3acerHaJ1 ca CBbP3aHH C TeMaTa Ha

nopann KOeTO npueMaM, qe rry6JIHKa11HHTe orrr0Bap%T Ha He06XOAHMHTe

H3HCKBaHH%.

Kpnrrnt1HH 3a6ejre>K1€n n npenopbKH

AHCePTaLIH%Ta e HallHcaHa Ha A06bP 6bJ1rapcKH e3HK, V13r10J13BaHHTe ca

H3HeceHV1 B HaqaJ10T0, e IIPaBHJIHO nonpeneHa H 1_1HTnpaHa, pe3YJITaTHTe ca 60raT0

0HarJ1eAeHH. OT11paB%M KPHTHKa KbM aBTopa, He B He (burypmpa HHTO ellHH

6bJ1raPCKHaBTOP, a Han 35 6bJ1raPCKHJleKapu H Hayt1HH KOJIeKTHBH ca pa60THJIH 110 np06J1ervra Ha
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KOBHÄ-19 B pa3JIUt-1HH 06J1aCTH — naToreHe3a, BHPYCOJIOFHH, HMYHOJIOFMH, pa3JIHLIHH opraHHH
JIOKaJIH3aUHH, -neqem•re H ap. BKJIYOt1MTeJIHO B YMBA-JI „n-p r. CTPaHCKH" H MY — VIJIeBeH. TOBa
CbBCeM He HarvfaJ1flBa HayqHaTa CTOMHOCT Ha AHCePTaUHOHHHH Tpyu, HO ce HaAABaM B 6bneL11H
ny6JIHKauuu nponycKbT Aa 6bAe KopurupaH OT YBa>KeHue KbM 6bJ1rapcKaTaHayKa H npaKTHKa.

3arcmoqe1--rne

Vf3Ka3BaM CBOHTa 110JIO)KHTeJIHa oueHKa 3a AHCePTaLIHOHHHH TPYA Ha A-p )KUBKO MOBI-RBHa
TeMa „PHT'bMHHH npoB0AHH HapYL11eHVf% rraqneHTH C Covid-19" H cqwraM, qe TOM omroBapq Ha
H3HCKBaH1dxra Ha IIPAC Ha MY — EIneBeH '3a Ilpucb)KÅaHe Ha 06pa30BaTeJIHa H HayqHa cTer1eH

AOKTOP".TOBa MH AaBa OCHOBaHHe y6eneH0 na rnaCYBaM 110JIO)KmrreJIHO 3a npucb)KÅaHe Ha OHC
„ÅOKTOP"Ha A-p )KHBKO AHMHTPOBMOBqeB no Hay-marra cneumaJIHOCT „KapAH0J10FH51".

07.09.2026r H3r0TBHJ1 CTaHOBnme•ro:

A-p ueuaÅoiiLIHH0Ba, AM
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OPINION

on the dissertation for the award of the educational and scientific degree 'doctor'

professional field 7. l. Medicine.

doctoral program in Cardiology

Author: Dr. Zhivko Dimitrov Yovchev

Form ofdoctoral studies: regular

Department: ".Department of Cardiology, Pulmonology and Endocrinology"

Topic: Rhythm and conduction disorders in patients with Covid-19

Scientific supervisor: Prof. Dr. Snezhana TomovaTisheva - Gospodinova, MD

Based on Order No. 2380/28.07.2026 on the basis of the ZRASB, PPRZRASB, Art. 2,
para. 2 and para. 3 of the PRAS of MU - Pleven and the decision of the Academic Council /

Protocol No. 15/27.07.2026/ ofMU - Pleven, I have been appointed as a member ofthe Scientific
Jury for the procedure for the defense ofthe dissertation work of Dr. Zhivko Dimitrov Yovchev, a
doctoral student in independent training at the Department of Cardiology, Pulmonology and

Endocrinology of MU - Pleven for the acquisition of the educational and scientific degree

"Doctor".

The documents submitted by Dr. Yovchev are in accordance with the Regulations ofMU -

Pleven

1. Relevance of the topic
Five years ago, on March II, 2020, the World Health Organization declared COVID-19 a

pandemic. Whether it is over depends on who you ask, ScienceNews writes. There are no clear
criteria for determining the end of the pandemic, and the virus that causes the disease — SARS-
CoV-2 — continues to mutate and infect people around the world. As ofMarch 9, 2025, there have
been 7,090,763 confirmed deaths from COVID worldwide. Determining the exact cause of death

can be a complex process. Someone can die from COVID pneumonia — a lung infection caused
by the virus — or die of a heart attack after contracting COVID. Terms such as long Covid and

post Covid syndrome have become popular. Post-COVID-19 syndrome includes conditions that

persist for weeks or even months after the acute phase and are not a direct manifestation of the
viral infection. Symptoms are associated with various organs and systems: cardiovascular,
gastrointestinal, hepatobiliary, excretory, musculoskeletal, central nervous system, etc. It is almost

certain that the virus affects all endothelial cells. How does COVID-19 affect the heart? It causes
vascular damage; damage to the heart muscle; pulmonary embolism and deep vein thrombosis;
arrhythmias; higher complication rates: recovered patients have an increased risk of heart attacks,
strokes, and heart failure; persistent symptoms: Post-COVID conditions often include persistent
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chest pain, high blood pressure, and rapid heart rate; even people who had mild initial symptoms
may experience increased cardiovascular risk months later.

In the context of the above, I believe that the topic of the dissertation is relevant, and the
results would be useful for doctors from all medical specialties.

Knowledge of the problem
The bibliography includes 130 literary sources, but not a single Bulgarian author who

worked on the topic ofCovid infection is listed.

Research methodology
The dissertation project was implemented through the study and follow-up of 219 patients

treated at the Cardiology Clinic, divided into two groups - 136 patients with concomitant Covid
infection, verified by PCR test and 83 without such. Inclusion and exclusion factors were
determined. The main risk factors for the occurrence ofCVD were compared, such as the influence
of diabetes mellitus, arterial hypertension, obesity, heart pump function, total cholesterol, a large

number of laboratory parameters. The mechanisms of myocardial damage, the role of ACE2-
mediated cell invasion, imbalance in the RAAS system, microvascular dysfunction,
immunothrombosis and cytokine activation were analyzed in detail.

2. Characteristics and evaluation of the dissertation work and contributions
The dissertation work is written on 100 pages. and is structured in the following sections:

l. Introduction; 2. Literature review; 3. Aim and Objectives; 4. Material and methods; 5. Results;
6. Discussion; 7. Conclusions; 8. Contributions and Bibliography.

The work contains 24 tables and 1 8 figures, which well illustrate the commented indicators.

Modern statistical methods were used, which make the obtained results reliable.
Modern methods were used to assess myocardial involvement and arrhythmogenic risk in

patients with COVID-19. The integrated approach to the interpretation of troponin, NT-proBNP,
IL-6, TNF-u, Galectin-3 and echocardiographic indicators makes a particularly positive
impression.

The literature review is on 24 pages (8-32), well structured, in-depth and shows excellent

knowledge of the current international literature. The author uses a significant number of scientific
publications, including large multicenter studies, meta-analyses and consensus documents.

Through the cited authors, Dr. Yovchev gradually directs us to the topic of his work, convincing
us of its importance.

The goal of the dissertation is clearly and precisely formulated, the tasks arising from it

are logically arranged and cover the given problem, and are aimed at modern diagnostic and

prognostic methods.

The results after data processing have great scientific and practical value. The author does

not establish statistically significant differences in the two groups of observed patients in terms of

age, gender and some of the classic cardiovascular risk factors, which supports the conclusion that
the observed differences in the biomarker and phenotypic profile are not explained solely by

demographic differences. Dr. Yovchev points out that patients with Covid infection have a worse
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lipid profile, which points to a persistent metabolic-inflammatory response after infection. An
interesting result is obtained regarding troponin values. It turns out that it is more diagnostic and

prognostic in the post-Covid period than during the acute phase, when there is no significant
difference between the two groups ofpatients. The importance ofNT-proBNP for the state of the

pumping function of the heart should also be noted. The majority of patients with elevated NT-
proBNP had preserved or slightly reduced left ventricular function. The study of inflammatory
cytokines - IL-lß, IL-6, IL-8, IL-17, TNF-a, IFN-Y, CCL19- provides additional data enriching
the pathogenesis of post-COVID syndrome, which still raises many questions. A particularly
strong point of the work is the analysis of Galectin-3 as a biomarker of fibro-inflammatory
remodeling and a potential marker for post-COVID arrhythmogenic substrate. The author argues

for the relationship between Galectin-3, myocardial fibrosis, atrial fibrillation and heart failure.

Galectin-3 showed associations with NT-proBNP, Troponin T, left ventricular volumes, diastolic
parameters, LAVI and renal function, which proves its role as an integral marker of structural and

functional remodeling. Galectin-3 marks the transition from acute inflammatory damage to post-
inflammatory interstitial fibrosis and electromechanical instability.

The use of a complex clinical, laboratory and instrumental approach, including:
electrocardiographic analysis, echocardiographic assessment, biomarker profile, analysis of

inflammatory indicators, assessment of myocardial damage, statistical processing of the results
allows the differentiation of several post-COVID cardiac phenotypes: arrhythmic, hemodynamic,

remodeling and mixed. It turns out that the highest clinical significance is in patients with a mixed
phenotype, in which arrhythmias, elevated biomarkers, functional decline and echocardiographic

abnormalities are superimposed.

The main conclusion is for Galectin-3. It is proven that it represents a promising
independent biomarker for identifying an unfavorable post-COVID remodeling profile and has the

potential to be included in future risk-stratification algorithms.
The discussion and comparison of one'sown results with those of other authors is quite

detailed, the conclusions are critical, the author refers to and makes comparative conclusions with

the authors' achievements from the significant volume of the literature used. The conclusions are

clearly formulated.

Contributions
Dr. Yovchev has divided the contributions of his dissertation into three groups: scientific-

theoretical, original scientific and practical-applied. However, I would like to put forward as the

most important and promising conclusion the importance of Galectin-3 as a potential marker of

post-inflammatory remodeling and arrhythmogenic substrate. It turns out to be a significant

independent biomarker in post-COVID cardiology and offers a new clinically applicable concept

for phenotyping and risk stratification. I accept as a good proposal that Galectin-3 be included as

a potential component of future algorithms for post-COVID risk stratification.

The dissertation contributes to a better understanding of the post-COVID syndrome in general and

in particular the complications of the cardiovascular system and their long-term prognostic value.
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3. Evaluation of publications

The doctoral student Dr. Yovchev presents 4 (four) publications, in three ofwhich he is the
first author, and one was published in a foreign journal. The topics he touched on are related to the

topic of the dissertation, therefore I assume that the publications meet the necessary requirements.

Critical remarks and recommendations
The dissertation is written in good Bulgarian, the abbreviations used are stated at the

beginning, the bibliography is correctly arranged and cited, the results are richly illustrated. I

criticize the author that the bibliography does not include a single Bulgarian author, and over 35
Bulgarian doctors and scientific teams have worked on the problem of Covid-19 in various fields
- pathogenesis, virology, immunology, various organ localizations, treatment, etc. including at the
University Hospital "Dr. G. Stranski" and the Medical University - Pleven. This does not at all
diminish the scientific value ofthe dissertation, but I hope that in future publications the omission
will be corrected out of respect for Bulgarian science and practice.

Conclusion

I express my positive assessment of the dissertation work of Dr. Zhivko Yovchev on the
topic 'Rhythm and conduction disorders in patients with Covid-19" and I believe that it meets the
requirements of the Academic and Scientific Committee of the Medical University of Pleven for
the award of the educational and scientific degree "Doctor". This gives me reason to vote positively
for the award of the ONS "Doctor" to Dr. Zhivko Dimitrov Yovchev in the scientific specialty
"Cardiology".

07.09.2026 Prepared the opinion:

Prof. Dr. Tsetsa Doychinova, MD
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