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2. AKTYaJIHOCT HA TEMATHKATA

[Ipenu net rogunu, Ha 11 mapt 2020 r., CBeToBHaTa 31paBHa opranusauus 06s8u COVID-19
3a nmanjaeMus. Jlanu Ts e npUKIIFOYKiIa, 3aBUCH OT TOBa KOro nurate, nuie ScienceNews. Hama sicHu
KPUTEPHH 3a ONIpe/IeIIsIHE Ha Kpasi Ha TIaH/IEMHSITa, & BUPYCHT, IpHUMHsIBAI 3a00siBaHeTOo — SARS-
CoV-2 — npoabipkaBa 1a MyTUpa 1 J1a 3apassiBa Xopa 1o uenus ceat. Kem 9 mapr 2025 r. uma 7 090
763 noTBbpAECHU CMBPTHH ciyyasi, npuuuHeHd oT COVID mno cBera. OnpeaensHeTo Ha ToOYHaTa
MpUYKHA 32 CMBPTTA MOXKe Ja Objie crnoxeH npouec. Hsxoit moxe na noynne ot COVID nueBMOHUS
— OenopodHa MH(EKIHs, MPUIHHEHA OT BUPYyCca — WJIK Ja yMpe OT UHGAPKT Clel 3apa3siBaHe C
COVID. Cranaxa aktyanau Tepmunu kato long Covid u noct Kosuzaen cunapom. [Toct-COVID-19
CHHJIPOMBT BKJIIOYBA CHCTOSIHUS, KOMTO MPOABIDKABAT CEAMHLIM U IOPH MECENHU clie]l ocTpaTa (asza
U HE ca NpsKa U3siBa Ha BUpycHaTa uH(pekuus. CUMOTOMHUTE ca CBbP3aHU C pa3IMYHU OpPraHu H
CHCTEMH: ChpPAECYHO-CHJIOBATa, CTOMAIIIHO-YPEBHATA, XeNaToOUInapHara, OTAC/IUTEIHAaTa, OTIOPHO-
JIBUTATE/IHATA, [IEHTpAJTHaTa HepBHA cucTema u Jp. [IoYTH CUrypHO €, uye BUPYCHT 3acsira BCHUYKU
enporennu kietku. Kak COVID-19 3acsra cepuerto? [lpen3BukBa ChbA0BH YBPEKIaHU; YBPEKIaHE
Ha ChpACYHUs MYCKYJ; OenonpobHa emMO0aus U Abia0oKka BeHO3HA TpoMOO3a; apuTMHUH; 110-BUCOKH
HHBA HA YCJIOKHEHHS: BH3CTAHOBECHHUTE IALIMCHTH MMAT MOBHUILEH PUCK OT MH(APKTH, UHCYJITH H
ChpJIeuHa HeJJOCTaThbYHOCT; nepcuctupay cumntomu: CorerosHusra ciaen COVID uecto BkirouBar
NPOJbJDKUTENIHA O0JIKAa B I'bPJUTE, BUCOKO KPBBHO HAJISITAHE U YYECTEH IIyJIC; JOPH XOpa, KOUTO ca
UMaJIM JIEKU TTbPBOHAYAIHU CUMIITOMH, MOTAT Jia U3MUTAT MOBUILEH ChPAEYHO-CHA0B PUCK MECEIH
MO-KBCHO.



B xonTekcTa Ha FOPCU3JIOKEHOTO CUUTaM, Y€ TEMaTra Ha JUCEPTAlMOHHHUS TPYA € aKTyaJlHa, a
PE3YITATUTEC Ouxa oMM OT ImoJI3a 3a JICKapu OT BCUYKH MEJUIIMHCKHU CIICIIUATTHOCTH.

Ilo3HaBaHe Ha npo0.ema
bubnuorpadckara cnpaska o6xsama 130 nurepaTypHH U3TOYHMKA, HO HE € IOCOYEH HHUTO

eAUH OBJIrapCcKu aBToOp, paboTUI BbpXY Temara 3a KoBua undexuusra.
MeToanKa HA U3CJIEABAHETO

[IpoeKThT Ha JUCEPTALIMOHHUS TPY/l € PeAIU3UpaH Ype3 U3Ccie/BaHe U IpociieisBaHe Ha 219
NalMeHTH, JeKyBaHu B KilmHHKa 1o Kapauonorus, pasieleHH Ha JiBe rpynd — 136 OGonHu c
npuapyxasania Kopun undexuus, sepupunupana ¢ PCR tect u 83 6e3 TakaBa. Onpenenenu ca
BKJIIOUBALIM U M3KITIOUBaIny akTopu. CpaBHsSBaHH ca OCHOBHHMTE PUCKOBH (aKTOPH 3a Bb3HUKBAHE
3a CC3 kaTo BIMSHHETO Ha 3aXapHUs AuabeT, apTepuaHaTa XUIepTOHHs, 00E3UTETHT, IOMIIEHaTa
GyHKIMS Ha CHPLETO, OOLIUS XOJECTEepo, rosM Opoit naboparopuu nokasarenu. IToapobGHo ca
aHAJIM3MPAHU MEXAHU3MHUTE Ha MUOKapHOTO yBpexaane, poisita Ha ACE2-menunpanara KieTbuHa
uHBa3us, aucdanancsT B PAAC cuctemara, MukpoBackyapHarta aucdyHkuus, immunothrombosis
¥ LIUTOKMHOBATA aKTHBALIUS.

3. XapakTepUCTHKA U OLEHKA HA JHCEPTAIMOHHUS TPY/J M IPUHOCHUTE

JucepranuoHHUAT Tpy/ € HanucaH Ha 100 cTpaHuIM. U € CTPYKTYHUpaH B CICIHUTE Pa3ieiu:
1. BeBenenue; 2. Jluteparypen o63op; 3. Llen u 3amaun; 4. Marepuan u mMeronu; S. Pesynrartu;
6.06cwxnane; 7. U3Boau; 8. [lpunocu u bubnuorpadus.

B paspabotkara uma npunoxenu 24 tabmuuu u 18 ¢urypu, kouto no0pe oHarieasBaT

KOMEHTHpaHUTE IOoKa3aTenu. M3nonsBanu ca CbBpEeMEHHM CTaTUCTUYECKH METOIH, KOUTO IPABST
NOJIyYEHUTE pe3yJITaTU JOCTOBEPHH.

M3non3Bany ca ChbBPEMEHHM METO/M 3a OLIEHKAa Ha MUOKApJHOTO YYacTHE U apUTMOIECHHUS
puck npu nauueHTd ¢ COVID-19. OcolGeHo MOnoXHUTETHO BIEYATIEHUE IPaBU UHTETPUPAHUST
MOAXOA Npu uHTepnperanusta Ha TpornonuH, NT-proBNP, IL-6, TNF-o, Galectin-3 u
exoKapauorpagcKuTe moxa3aTesiu.

JIntepaTtypHusT 0030p_¢ Bbpxy 24 crpanuny (8-32), nodpe CTpyKTypHupaH, 3a1bI00UeH U
NOKa3Ba OTJIMYHO IMO3HAaBaHE Ha ChBpEMEHHATa aKTyalHa MEXAyHapoJHa JuTepaTypa. ABTOPBT
U3I0J13Ba 3HAYMTENEH Opoil HayuyHH nyONMKaluu, BKIIOUUTETHO TIOJEMH MYJITHLEHTPOBU
TIPOYYBAHMS, META-aHAIM3H M KOHCEHCYCHH JOKYMeHTH. Upe3 HMTHpaHHTE aBTOpH A-p VoBueB
IIOCTENIEHHO HU HAacOoYyBa KbM TeMara Ha pa3paboTkara cH, yOe)xjaBaiki HU B HEHHATa Ba)KHOCT.

Iesra Ha 1ucepranusTa € sICHO ¥ TOUHO GOpMYJIMpaHa, 3aAa4uTe, IPOU3THYALIH OT Hes, ca
JOTMYHO TOJApPEAEHU U oOXBalaT 3aJaJieHus NpodiieM, KaTro ca HAcOYEeHU KbM ChBPEMEHHH
JIUarHOCTUYHHU U IPOTHOCTUYHU METOMH,.

Pesynrature cnex oOpaboTBaHeTO Ha JaHHUTE UMAT rojiiMa Hay4yHa U INpaKTHYecKa
CTOMHOCT. ABTOPBT HE YCTAaHOBSIBA CTATUCTUUYECKU 3HAYUMHU Pa3JIMyKs B ABETE IpyNny HabIi0jaBaHu
OONMHM IO OTHOLIEHHE Ha BB3PACTTA, M0J1a U YaCT OT KIIACHYECKUTE CHPJCYHO-CHJIOBH PUCKOBH
(bakTopH, KOETO MOAKPEIs M3BOJA, Ye HAOJIIO/IaBaHUTE PA3JIUKU B OMOMapKepHUs U (EHOTHITHUS
npodun He ce OBSACHABAT €MHCTBEHO ¢ pemorpadcku pasmuuus. JI-p Mopues mocousa, ue mpu
nauueHTd ¢ KoBua uHpekuus ce poka3Ba IMO-JIOUI JIMOMJAEH NpoQHiI, KOETO Haco4yBa KbM
NepCUCTUpAL METa0OJUTHO-BB3NAIUTENIEH OTrOBOp ciiel uHpekuusaTa. MHTepecen pesysrar ce
NOyyaBa OTHOCHO CTOMHOCTHTE Ha TpornoHuHa. Okxa3Ba ce, 4e TOM € IO-JUarHOCTHYEH MU
IPOrHOCTHYEH IpU noct KoBUAHS mepuoj OTKOJIKOTO MO BpeMme Ha ocTpara ¢asza, KoraTo HsMma
cUrHu(UKaHTHA pa3jIMKa MeXIy aBeTe rpynu 6oimHu. TpsOBa na ce oTOenexu 1 3HaueHueTo Ha NT-
proBNP 3a chrcrosiHueTo Ha nmomneHaTta GpyHKIUs Ha cbpuero. [lo-roasiMara 4acT OT MalUEHTUTE C
noBumieH NT-proBNP ca Ounu cbc chXpaHeHa MM JIEKO peayldpaHa JIeBOKaMepHa (PyHKIUS.
N3cnenBanero Ha Be3nanutenHute uurokunu - IL-1B, 1L-6, IL-8, IL-17, TNF-a, IFN-y, CCL19-
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JlaBa JIOILIHUTEHN TJaHHU, 000TaTsABalli IaTOreHe3aTa Ha IIOCTKOBU/IHHUS CHHIPOM, KOMTO BCE OLIE
TocTaBsi MHOTO BeIpocuTenHu. Oco0eHO CHilHa CTpaHa Ha Tpy/Ja € aHanu3bT Ha Galectin-3 kxarto
Ouomapkep Ha (HUOpPO3HO-BH3MAIMTEIHO PEMOJEIMpaHe U IOTeHIHaneH Mapkep 3a nmoct-COVID
apuTMOTeHeH Ccy6cTpaT. ABTOPBT apryMEHTHpaHO pasriexiaa Bpb3kara Mexay Galectin-3,
MuoKapzHata (pubpo3a, MpeAChpAHOTO MBXIEHE U Chp/ieuHaTa HenoctarbuHocT. Galectin-3 mokasa
acouuanuu ¢ NT-proBNP, Troponin T, neBokamepHu 00eMH, AMacToNHM Tokasarend, LAVI u
ObOpeyHa (YHKIHUS, KOETO [J0Ka3Ba pojsiTa My Karo HHTErpajeH MapKep Ha CTPYKTYpPHO H
¢yukuuoHamHo pemozenupane. Galectin-3 Mapkupa mpexoja OT OCTPO BB3MATUTEIHO yBpEKIaHE
KBbM NOCTBh3NAIMTEIHA HHTEPCTHIMATHA (GUOPO3a U eJTeKTPOMEXaHWYHA HeCTaOHITHOCT.

M3mon3BaHeTO0 Ha KOMILIEKCEH KJIMHWYEH, JIabopaTOpeH W HMHCTPYMEHTAIEH IOAXOM,
BKJIIOYBAIL: €JIeKTpoKapauorpadgcku aHaim3, exokapauorpadceka oneHka, 6momMapkepeH mpodui,
aHaJIM3 Ha BB3MAJIUTEIHH II0Ka3aTelid, OLEHKA Ha MHMOKapJHOTO YBPEXJaHE, CTaTUCTHYECKa
00paboTKka Ha pe3yJTaTUTe NO3BOJSBA pasrpaHHyaBaHeTO Ha HAKoIKO post-COVID kapauanHu
deHoTHIIa: apUTMHYEH, XEMOAMHAMUYeH, peMojenupaul U cMeceH. OkasBa ce, 4e Hak-BHCOKa
KJIMHAYHA 3HAaYMMOCT MMAT MAlMEHTUTE ChC CMeceH (PEHOTHII, IPH KOMTO C€ HacjarBaT apuTMHH,
MOBUIIIEHN OMOMapKepH, (PyHKIIMOHAJIEH CIIajl U eXOKapAHorpadCKu OTKIIOHEHHSI.

OcuHoBHusT U3B0J € 3a Galectin-3. Jloka3sa ce, ue TOH IpeACTaBisiBa oOelaBall He3aBUCHM
ouomapkep 3a uaeHtuuimpane Ha HeOnmaronpusateH post-COVID pemozenupamt npodun 1 uma
IOTEHIMAT 32 BKJIIOUBAHE B ObJICIIM ITOPUTMH 32 PUCK-CTpaTU(UKALHMS.

OO0CHKIAHETO ¥ CPAaBHSIBAHETO HA COOCTBEHUTE PE3YJITATH C TE3U HA JIPYTH aBTOPH € J0CTa
II0ZIPOOHO, U3BOJMTE Ca KPUTHYHH, aBTOPHT CE M030BaBa M IPaBH CPABHUTEIHHU 3aKIFOUEHUS C
IOCTH)XEHHUATA Ha aBTOPUTE OT 3HAYUTEIHATA IT0 00eM M30J13BaHa JIMTepaTypHa cnpaBka. U3Boaure
ca sicHO ()OpMyJIMPaHH.

IlpuHocu
H-p Nosues e pa3fenusi NIPUHOCUTE OT JUCEPTAlMOHHHS CH TPYJI Ha TPH I'PyIH: HAy4YHO-

TEOPETHYHH, OPUTHHAIHH HAY4YHH U TPAKTUKO-NIPUIIOXKHU. buX Hckana obaye, 1a 10CcTaBs KaTo Hai-
BaXXEH W IIEPCIEKTHBEH M3BoJAa 3a 3HauyeHHeTo Ha Galectin-3 KaTo NOTEHIMaJeH MapKep Ha
MIOCTBB3NAIUTETHO PEMOIEIUPAHE ¥ apuTMOreHeH cyocTpar. Toil ce oka3Ba KaTo 3HaYMM HE3ABHCUM
6uomapkep B post-COVID kapauosorusTa U npejiara HoBa KIMHAYHO NMPUJIOKHAMA KOHLETIHS 32
denotunusanus u puck-crparudukanus. IIppemam 3a 106po npeanoxenue Galectin-3 1a ce BKIIIOYH
KaTO MOTEHIMATIEH KOMIIOHEHT Ha Obaeiy anroputmu 3a post-COVID puck-crpatudukarnms.

JlucepTalOHHUAT TPYI JOTIPUHACS 32 TO-100poTo pasbupane Ha post-COVID cunapoma kato
ISUI0 M B YACTHOCT YCJIOKHEHHSATA Ha CHPAEYHO-CHOBATa CHUCTEMA M TAXHATA IBJITOCpPOYHA
IIPOTHOCTHYHA CTOMHOCT.

4. IlpeueHka Ha NYOJHKAHMHATE

JlokTopanTsT 1-p MoBueB mpenctaps 4 (4eTupH) MyOIMKALMK KaTO B TPH € IIPBHU aBTOP,
a eHa € MyOJMKyBaHa B 4y)X/J0 CIHMCaHME TeMHTe, KOMTO € 3acerHaj ca CBbp3aHH C TeMara Ha
JMcepTalysiTa, T[Opajid KOETO IpHeMaM, 4Ye MyOJMKalMhTe OTroBapAT Ha HEOOXOAUMHTE
H3UCKBaHHUS.

KpuTruHu 3a0e/1eKKH M IIPenopbKH

JlucepTanusaTa € HamucaHa Ha JOOBp OBIrapCKH €3WK, W3II0JI3BAHUTE ChKpAlCHUS ca
M3HECEHHU B HAYAJIOTO, OUbIHOrpadusTa € NpaBiiIHO MOAPECHA U IIUTHPaHa, PE3YJITaTHTE ca 6oraTo
onarsesiend. OTnpaBsM KpUTHKa KbM aBTOpa, 4e B Oubauorpapusara He (uUrypupa HHUTO €IUH
OBJIrapCKH aBTOP, a HAZl 35 OBJIrapCKH JIEKapy ¥ Hay4YHU KOJIEKTHBHU ca pabOTHIIHM 110 npobjema Ha
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KoBuz-19 B pasnuunu obmactm — martoreHesa, BHPYCOJOTHS, UMYHOJIOTHS, PA3IMYHH OPraHHH
JIOKanu3auuy, JeueHue u ap. Barouutenso B YMBAIJL . JI-p I'. Crpancku® u MY — Ilnesen. Tosa
ChbBCEM HE HaMajlsABa HayyHara CTOMHOCT Ha JUCEPTALIMOHHHUS TPy, HO C€ HaJiBaM B ObJECIIM
myOJIMKalMK POy CKBT 1a b€ KOPUTHPAH OT YBOXKEHUE KbM Obrapckara HayKa M IPaKTHKA.

3akiroueHue

W3Ka3BaM CBOsITA OJIOXKHMTENHA OLEHKA 3a IUCEPTAMOHHHS TPy Ha A-p JKuBKo MoBues Ha
TeMa ,,PUTbMHU U IIPOBOJIHY HApyIIeHus py nauuentd ¢ Covid-19% u cuuram, ye Toi oTroBaps Ha
usuckBanusTa Ha [IPAC na MY — IlneBen 3a npuckxaaHe Ha oOpa3oBaTe/lHAa U Hay4HA CTEIEH
-»Jloxtop®. ToBa My naBa OCHOBaHMe yOe€HO /A IJIacyBaM MOJIOKHUTEIHO 3a npuchiaane Ha OHC
,»0KTOP* Ha A-p XKusko [JumMuTpoB MoBueB 10 Hay4YHATA CIEMHATHOCT »~Kapauonorus.

Ha ocHoBaHue 4n.59 ot 3314
07.09.2026r H3roTBHJI CTAHOBHILETO:

[Ipod. n-p Lleua [JdoiunnoBa, 1M



OPINION

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

professional field 7.1. Medicine.

doctoral program in Cardiology

Author: Dr. Zhivko Dimitrov Yovchev
Form of doctoral studies: regular
Department: ".Department of Cardiology, Pulmonology and Endocrinology"
Topic: Rhythm and conduction disorders in patients with Covid-19

Scientific supervisor: Prof. Dr. Snezhana Tomova Tisheva - 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/ of MU - Pleven, | have been appointed as a member of the Scientific
Jury for the procedure for the defense of the dissertation work of Dr. Zhivko Dimitrov Yovcheyv, 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 of MU -
Pleven

1. Relevance of the topic

Five years ago, on March 11, 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 of March 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 of Covid 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 of CVD 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:
1. 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 18 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-0, 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 of patients. The importance of NT-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-1B, 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's own 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.



3. Evaluation of publications

The doctoral student Dr. Yovchev presents 4 (four) publications, in three of which 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 of the 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".

Ha ocHoBaHue un.59 ot 33514

07.09.2026 Prepared the opinion:

Prof. Dr. Tsetsa Doychinova, MD



