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- ABTOp € Ha 28 Hay4HH CHOOLIEHHS U JOKJIA/M Y HAC H B YyXOHHA.
- YuactBa B 2 Hay4yHu mnpoekta Ha MYVY-IIneBen, uscinemosaren e B 12
KIIMHUYHU U3MIUTBAHMSI.
J-p KocToB Biajee OTIMYHO aHTIHIICKH e3HK.

AKTYaJ/IHOCT HAa TemaTa

Cobpreunara nenocrarbunoct (CH) e wMpoko pasnpocTpaHeH KIMHHYEH
CHHIPOM, KOMTO MMa HeOaronpHsaTHA MPOrHO3a ChC CMBPTHOCT OKOJIO 45% H e
Hali-yeacTaTa NPUYMHA 32 XOCIUTAIM3ALMS IPH Bb3PAacHU G0JHK Hax 65 rox. Ts
M3pa3xo/iBa 3HaYMMa 4acT OT CPEACTBaTa 3a 3]paBe B pa3BUTUTE cTpaHu. Kato
BCeKH cunapoM, CH ce mnpuuuHsBa OT peauua CbpAEYHH M HeCHPACYHH
3a00JIsBaHMs, @ PeALA APYTH IPEUUITUTUPAT eCTECTBEHHS X0/ Ha 3a60IIBAHETO
M BOJUAT 10 YECTH €K3alepOauy 1 pexocrnuTalu3alnm. Juarnoszara ce mocTass ¢
[OMOWITa Ha KIWHUYHM IPU3HALK, OOpa3HU METOAMKM M M3IO0J3BaHE Ha
6uomapkepu. Knacuduumnpanero na CH oueprasa HAKONKO M3paseHn GeHOTHII,
KOMTO HMaT HSKOM OOLIM 4YepTH, HO M peAulia pasiuyus. B ThbpceHe Ha
OnTHMalHaTa ¥ Obp3a JMarHosa ce THPCAT pPasiM4HH AJIrOPUTMH, KOUTO 14
o4epTasT pasiuyHuTe Npopuan. OCBEeH TOBa, HAYYHUTE ThPCEHMS ca B IIOCOKA Ha
pasKpUBaHe Ha HHTHMHUTE NTATOT€HETUYHU MEXaHW3MH, KOMTO BoaaT 1o CH u
KOMTO Morar naa ObaaT W TarreT Ha JIeYeHHe 3a MOA0OpsBaHE Ha
HeOIaronpusTHaTa MporHo3a. MHOTOTO HepassicHEHH BBIPOCH BBB BPB3KA C
naToreHeHsara W gauardosata Ha CH, kakTo ¥ HeoOXOAMMOCTTa OT
CTpaTH(QUUKMpPaHe HAa PUCKA OT HEONArONpHUATEH W3XOJ UM PEXOCIHTAIM3ALHS
IIpYA BeYe MMOHE BEAHBXK XOCIUTAIU3UPAaHU OOJHM MpaBAT TeMaTa Ha HACTOSIIMS
JAMCPTAllMOHEH TPYA M3KJIIOYMTENIHO aKTyallHa, C TOJSIM HaydeH W [PAKTUYECKH
IPUHOC.

CTpyKTypa Ha AMCEPTALIMOHHHSA TPY/

JlucepTaliMOHHUAT TPYA cbabpika 210 neyaTHr MalIMHOKMCHH CTPAHUIIH,
or kouto 193 crpamuum Ttekct M 11 crpanuum OGuGnuorpadus. Boraro
WIIOCTPHpaH € ¢ 42 Gurypu u 82 Tabnuiy, KOUTo UHPOPMUPAT JOCTATHYHO 34
pasriexaaHuTe npobaeMu U ca MperyieIHH.

CtpyKTypHpaH € B ClIeJHHs BUI:
BbBenenue — 2 ctpaHuim
JIutepatypen 0630p — S1 cTpaHuLu
Llen u 3agauu — 1 cTpaHuna
Marepuanu u metoau — 17 cTpaHunu
Pesynratu — 74 cTpaHuIu
OO6cbxaane — 31 crpaHuLy

N3Boau — 2 cTpaHuLK

IIpunocu Ha Hay4YHUs TpyA — 2 CTPaHULH
[Tpunoxenue — 10 cTpaHuix
Pedepennyu — 11 crpanuiim




Cunram, Ye cTpykTypaTa Ha pa3paboTKaTa OTIOBapsi Ha OOLIONPUTETHTE
U3UCKBaHHUS.

ea u 3apauu

AcHo ca neuHMpany JIBe OCHOBHM LielM HA JMCEPTALMOHHHUS Tpya: 1)
IIpoyuBane Ha pucKOBHS MPOQHI W BIMAHMETO HAa KOMOPOHUAHOCTTA BBPXY
NpOrpecusiTa Ha Chbp/e€YHATa HEOCTAThYHOCT NPH XOCIUTAIU3MPAaHH OONHHU C
000CTpeHa XpOHHYHA 3aCTOWHA CBpAEYHA HEIOCTATHYHOCT (OXCH) cne
3araseHa, MeXIMHHA U HaMalleHa (pakuus Ha M3TIacKBaHe Ha JisBa Kamepa; 2)
OLICHKA Ha TPU OMOMApKEpH: HATPUYPETHYEH MENTHJ, UHTepIeBKUH-18, Kato
NPEUKTOPH 3a PEXOCIUTANIU3ALNK U ChPJEYHO ChJI0BA CMBPT IPH NALUEHTH ChC
CH u uucratun C 3a npenusnpane Ha 656peuHoTO yBpexkaate B xoaa Ha CH.

BB Bpb3Kka ¢ OCHOBHHTE Lie/H Ca NPEJCTABEHH M 4 KOHKPETHH 3a1auM,
CBbp3aHM C OLIEHKa Ha JAemorpa)ckure IokaszaTeqd Ha 6GoaHu cbe CH,
XOCIUTAIIM3UPAHH 3apa/ii TOBA U HA NPUPYKABAIIUTE ChPACYHU U HECHPACUHH
3a00JIsIBaHus, C HAJIMYUETO Ha ouomapkepu, kato NTproBNP, 11-18, Cystatin C u
TAXHaTa NPOrHOCTUYHA POJIs, ChC CTPATU(UKALMSA HA PUCKA OT HeGIaronpHusaTeH
M3XO/ NPH INPOCHEKTUBHO HAOJIIOJEHHE M ThpPCEHE Ha BaKHM INPOrHOCTHYHH
MapkepH. SIcHO ca ¢opmynMpaHM M KpalWHWTE TOYKM Ha H3CIIeABAaHE, KOUTO
BKJIFOYBAT (aTajHU U He(aTaaHU U3XOIH.

JlurepaTypen 0630p

Hanucan e MHOro KOMIIETEHTHO M MOKa3Ba OTJIMYHO [O3HABAHE Ha
HaJIMYHaTa HHpOpMalKs 110 npobiema. KHuronuesT Bkimousa 243 3arnasus, ot
KOUTO 15 Ha kupununa u 228 Ha natunuua. Kato 3a6enexxka Mora na oTbenexa,
4e TOH MOXe Ja Ce JOMBJIHU C olle MyOInKaluy Ha GBArapckd aBTOPU IIpe3
TOZIMHUTE, KOUTO ca pabOTHIM BbpPXYy MHpPOOJIEMHTE HA CMBPTHOCTTA H
PEXOCIMTAIM3ALMUTE, @ CBLIO U Ha NpUApPY)KaBalluTe 3a00ssiBaHus. boratusr
JIATePATYypEH MaTepHall € LeJIeBO CHHTE3UPaH, OCMUCIICH C BEIMHA, 3PSIOCT
KpUTHYHOCT. Heussichenute npobnemu ca no0pe cucTeMaTH3UpaHU B Kpas Ha
nuTeparypHust 0630p. MskmountenHo 1o0po BreyatTieHHe MPaBU HAYHHBT, 110
KOHTO aBTOPBT € MOJAPENMII JUTepaTypHHUsi 0030p upe3 060COOABaHETO My B
NOAPA3EIIH.

Marepnas u metoau

JlucepTallMOHHUAT TPYJ € BbpXy HaboaeHuero Ha 337, or kouto 9 ca
M3KJIIOYCHH U ce 0popms kpaitHa rpyna 328 6oanu cbe CH II-1V GyHKIMOHANEH
knac mo NYHA, xocnuranusupanu mexay 2016 u 2018 r. B8 YMBAIJI , a-p
['eopru Ctpancku®, rp. ITnesen. Te ca HabGo1aBaHu MPOCHIEKTHBHO 3a 2 FOMHH.
[Ipenu3Ho ca onucany BKIIOYBAILIKTE U M3KIFOYBALIMTE KPUTEPUH U KIMHHIHO
BOXHHUTE IaHHH 3a M3CJICABAHUTE JIMLA. BposiT Ha W3ClieIBaHUTE JIMLA € TOJISIM U
¢ NIPEANOCTaBKa 3a MoJiy4yaBaHe Ha NPAaKTUYECKU 3HAYUMHU PE3yJITATH.



Pazpenst MaTepuany 1 Metoau e npeacraBeH a06pe ot A-p KoctoB B 06em
17 crpanuiy, kato ca 060cO6EHH B OTHENHH YacTH BKJIIOUCHHTE Y4aCTHHIIH,
KITHHYHHTE U 1eMOrpa)CKu METOM, HHCTPYMEHTAIHUTE METO/IH HA U3C/IeIBaHe
upe3 EKI', pentrenorpadcko u exokapamorpadcko H3clienBHUS. JeraiinHo ca
OIUCAHH JIA0OPATOPHUTE METOIH, KATO Ca M0COYEHH pehepeHTHH IPaHULIK U
U3I10JI3BaHa anaparypa.

[lonyyenute naHHH ca 0O6pabOTEHH CTATHCTHYECKH C NOAXOMSIIIO0
MoJAOpaHu CTaHAAPTHU METO/H, KOMUTO GHXa MOAKPEITIIH HOJIy4YEHUTE pe3yJITaTh
C AOCTaTh4HA CTENEH Ha AOCTOBEPHOCT. M3noss3BaHara cepus MaTeMaTHYECKH
MOJCIM Ca HACOYEHH KbM €IHO(AKTOPEH KU MHOrO(paKTOpeH aHAIIH3.
CrarticTuyeckuTe JaHHHM ca 0OpaGOTEHH C MOMOLITA HA Crie[ualu3upaHu
OOLLOM3MI0/3BAHN B MEAMLMHCKATA HAyKa CTATHCTHYECKH MAKETH.

PesyaraTn u quckycus

Pesynrature ca npenctaBeHH [OCIENOBATENHO, H3YEpHATENHO M
HarJieJIHoO.

JleTaiiiiHo ca pasrieilaHi M3XOJHHTE AAHHHU Ha GOJTHUTE, KBAETO Ce BUXKIIA,
4e mpeobiazaBaT MBKeTe, Te3d c¢be 3anazeHa ®U u ¢ AH max 120 mm Hg.
IIpeobnafaBar chbIIO MauMeHTHTe ¢ yMepeHa KbM 3HAYHMA TEXKECT, T€3H ChC
3araseHa (pakuus Ha U3TIACKBAHE, KATO Cpesl MOCICAHUTE rOJsAM e JedbT Ha
OOJIHUTE C TUACTOHA JUCPYHKLIUSL.

Ianpenture cbe CH umar 3uaunm Gpoii npuapykaBaiiy 3a60nsBaHus —
6im30 2/3 ot GoMHMTE UMAT 2 MM MOBede KOMOPOHIHOCTH. OT HECBpJIEUHUTE
npeobnanasar 3/1, HaIHOPMEHO Terno, aneMuueH cuHapoM, XOBB u XPOHUYHO
OBOpeYHO 3acAraHe, a OT ChpIAEYHMTE — XHIIEPTOHHS, HCXeMHUYHA GONECT Ha
CBPLETO U NPEACHPAHO MbXk/eHe. HabroaaBa ce H3BeCTHO MOJI0BO pasjinyKe B
HecToTaTa Ha OTACIHHUTe KoMopOuaHoct. Hannmumero Ha MBC ¢ muokapieH
MH(pAPKT, Ha MPEACHPAHO MbXKAeHe, Ha 3/ ¢ roisiMa JaBHOCT M Ha nojarpa
[IOBUILIABAT pUCKA OT CMBPT. SICHO ca aeduHMpaHd u (aAKTOpU 3a 4YECTH
pexocnuTanuszauuu — JIbb, nonnkxena ®U. 3a crxkaneHue, npu MHOropakTopeH
aHaJIi3 HE C€ YCTAHOBSiBA 3HA4YWMa Bpb3KA MEXKIY MPHIPYNKABAIIUTE
3a00/1BaHus U pexocnTaiusanuure 3a CH.

B crenBawara rnaBa ce pasriexaa 3HaueHHETO Ha GMOMapKepHTe Ha
HeBpoxymopaiHa akTUBHOCT (NTproBNP) u na Bb3nmanenne (11-18) 3a
nporHosata Ha O6osnuTe ¢b¢ CH 1 Ha Iucratun C 3a nporpecus Ha 650peuna
nauchyukuus. Husara Ha I1-18 ca mosumenu npu nanuenture ¢ OX3CH u
CTOHHOCTH Ha/ 219 pg/mL nosuiuaBat pucka OT peXOCHUTANTM3ALUHU 6 IHTH MPe3
nepBuTe 6 Meceua. Husara na NTproBNP wuupposo ce ysenmuaBar c
noHwxkeHneto Ha @DV, HO He JOCTMra CTATUCTHYECKa 3HAYMMOCT, BEPOSTHO
3apajiu rosieMusiT Opoi 6osHu cbe 3anazena ®U. Hukoit or 6uomapkepuTe, KakTo
U OT mpuJpyXaBalluTe 3a00yisiBaHMs, HE IpeJcaka3Ba CMBPTHOCTTA B
pasjiMYHUTE BPEMEBM TOYKH Ha MpOC/e]sBaHe, MOXe OM 3alioTo OposT Ha



U3cie[BaHuTe OOJIHM € HeJOCTaTh4€eH U MPOYYBAaHETO HAMA CTATHCTHYECKA CHIIA
Ja NOKa)ke Bpb3KaTa UM CbC CMBbPTHOCTTA.

['naBara ¢ aHanu3 Ha NPeXHUBAEMOCTTA M PEXOCHHUTAIN3ALMUTE OUePTaBa
SICHO KakBH (PaKTOpM MMaT MPOrHOCTHYHA CTOWHOCT. IIpaBH BreuaTieHue, ye
Oomnure ¢ ®M>50% u ¢ quacTonHa AUCOYHKIHMS MMAT Hak-100pa mporHosa,
AOpH B CpaBHEHHE ¢ nauueHTH ¢ OPKM>50%, Ho Ge3 amactonHa AUChYHKLMSL.
TpsabBa nobpe na ce aHanusupaT npuunHMTE 3a ToBa. M3rpajgena e ycrerna
CHCTeMa 3a CTpaTH(PHKaLMs HAa PUCKA OT PEXOCIUTAIU3ALUH, KOSITO Ce OCHOBABA
Ha KJIMHUHO nipotudane, EKI” Genesn, paznuunu komopouanoctu, ®U 1 H1Ba Ha
[1-18, KosATO moamoMmara exkeJHeBHATa MPaKTHKAa B MpELEHKATA 3a JeYeHHe H
HaOJI0ieHHe Ha OOJTHKTE Clie]] 1eXOCIUTATM3ALUATA MM,

TpsibBa na ce otGernesxy, 4e NPOyUBAHETO € JIUYHO JIEJI0 Ha aBTOPA.

Tosu noaxon e 3amasen u npu ob6cwxknaHeTo. CoGCTBEHUTE NAaHHH ca
YMEJIO BIUIETEHH C HAJU4YHHUTE JIMTEPaTypHH GakTH M ca OOCHIAEHH B
CbOTBETCTBUE CHC CHBPEMEHHUTE CTAHOBHWILA, KOETO BOIHU [0 SICHU U3BOAHM U
NPENOPBKY 3a U3IO0JI3BAHE Ha NOTyYyeHaTa HHopMaIusl.

M3BoauTe ca obmo 11, Te ca sicHo Ne(UHUPaHU U Ca B CHOTBECTBUE C
MOCTaBeHAaTa LeJ U 3a/la4i, KaTo 0000111aBaT OCHOBHUTE Pe3yJITATH.

M3BeneHn ca 6 mpuHOCH ¢ opHrHHajeH xapakrtep u 10 mpuHOCH ¢
NOTBbLPAHTE/IEH, KOUTO Ca C TEOPETHYHA M HAYYHO-TPAKTHYECKA CTOWHOCT.
OpurrHalHuTe IPUHOCH Ca CBBP3aHHU C W3CIIEABaHUTE GHOMApKepH, KaTo CTaBa
ACHO, 4e m3caasaneTo Ha Cystatin C u na [1-18 mpu 6oy cbe CH e 3a mbpBu
nbT y Hac. OnpezneneHa e mparoBa cToiHocT Ha I1-18, Hag KOATO 3HAYMMO
HapacTBa PHUCKBT OT pexocnuranusauuu. [loTBepKaaBa ce poJsra Ha
KomopOuauTera npu Gonuute ¢be CH 3a TAXHATAa NPOrHO3a, KATO OCHOBHO
3Ha4YeHHEe UMAaT MeTabOIUTHU HapylueHus, xunepronus, MBC, [IM. YcraHossiBa
ce cnaba kopenauus Mexay ®U u GpynkumonanHus kiac no NYHA.

TpsibBa na ce orGenexyu OTIMYHO HANWCAHWAT, CHHTE3MPAH M YETHBEH
TEKCT, C TOYEH HaY4YeH CTUJI U MHOTO 100OpOo oopmIleHHeE.

ABTOpedeparbT € 59 CTpaHHLM, M3TOTBEH € CIIOpeJ] CTaHAapTHTEe W
KOPEKTHO IMpPEACTaBsi OCHOBHHMTE NpOOIEeMH U pe3yiTaTH, pasrjieJaHd B
JUCEPTALMOHHUS TPYI.

BbB Bpb3Ka ¢ JMCEPTALMOHHHS TPyJ ca MyOJIMKYBaHM 3 CTaTHU B
pedeprpany HallM ¥ YyXKIW CIMCaHKs U 4 B OBJIrapCKu HAYYHHU cucaHus. JI-p
Kocros e mbpBu aBTOp B €1Ha, BTOPU B [pyra W B OCTaHAIUTE € TPETH WIIH
nocjienBal] aBTOpP B OCTHAJIWTE MYyOJMKYBaHHM MIBJIHOTEKCTOBH CTaTHUHU.
IlpencraBenu ca 3 Hay4yHH CHOOILEHHS Ha MEXIYHapOIAHH KOH(MEpPEHLHH U 2
CBOOIIEHHS B OBIrapcKy Hay4dHH (HOpYM, KaTO He BCHUKH Ca CBbP3aHM C TeMaTa
Ha [IPOYYBAHETO.

B 3akimo4eHue cyMTam, 4e QUCEPTALMOHHHUST TPYA, NPEACTABEH OT A-P
Koncrantun MuxaiisioB Kocros, Ha rema ,,KOMOPBUJHOCT, PUCKOB
INPO®UJT U BUOMAPKEPHU TIPU XOCIUTAJM3UPAHU BOJIHU
CbC CbPJAEYHA HEJOCTATBYHOCT* npurexaBa BCHUKH KayecTBa



OTI'OBAPSI HA UBUCKBAHMSITA Ha 3akoHa 3a Pa3BHUTHE HA aKaJeMUYHHS
CbCTaB B PemyGnuka bbirapus i npaBuiiHMKa 3a NPUIOXKEHHETO My B MVY-
[lnesen, 3A MPUCBHXJIAHE HA OBPA3OBATEJHA u HAYYHA
CTEIIEH ,, JOKTOP“, nopaau koero ybeneno masam IMOJIOKUTEJIHA
OlleHKaA.

Bapna /A Srpnetd o
07.06.2021 r. npod. n1-p Uoto Moros, a.m.
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By order # 1295/01.06.2021 of the Rector of the Medical University-Pleven and
with decision from 31.05.2021 with Protocol 1 of the Academic Council of MU-
Pleven I have been appointed to prepare an opinion:

Subject: defense of a dissertation on the topic:

" COMORBIDITY, RISK PROFILE AND BIOMARKERS IN
HOSPITALIZED PATIENTS WITH HEART FAILURE "

for obtaining the educational and scientific degree "DOCTOR "
of Dr. Konstantin Mihaylov Kostov

Scientific organization: Department of Propaedeutics in Internal Medicine,
Faculty of Medicine, Medical University — Pleven

Professional field 7.1. Medicine

Concise curriculum vitae:

Dr. Konstantin Kostov was born in Pleven. He has a BSc degree in Physiology
from the Michigan State University since 2008. He also had a MSc degree in
Medicine from Medical University of Pleven in 2014.

Qualifications and professional experience

- Physician - Second Clinic of Cardiology, University Hospital Dr. Georgi
Stranski - from 20.10.2014 to 19.11.2020

- Cardiology Specialist - SHATC - Pleven from 01.12.2020

- Cardiology Specialist - Manager of Medical Centre MEDCONSULT PLEVEN-
from 19.11.2020

- Assistant Professor — Medical University-Pleven, Faculty of Medicine,
Department of Propaedeutics of Internal Medicine, Second Clinic of Cardiology,
University Hospital Dr. Georgi Stranski, Pleven - English language training
students programme from 04.01.2015.

- Acquired specialty - Cardiology - 2020

- Postgraduate qualification: Echocardiography, basic level - from August 2020.
- He is an author of 28 scientific presentations and reports in Bulgaria and
internationally.



- Participates in 2 research projects of MU-Pleven, he was an investigator in 12
clinical trials.
Dr. Kostov is fluent in English language.

Relevance of the topic

Heart failure (HF) is a widespread clinical syndrome that has an unfavorable
prognosis with a mortality rate of about 45% and is the most common cause of
hospitalization in adult patients over 65. It consumes a significant portion of
health funds in developed countries. Like any syndrome, HF is caused by a
number of heart and non-cardiac diseases, and a number of others precipitate the
natural course of the disease and lead to frequent exacerbations and
rehospitalizations. The diagnosis is made with the help of clinical signs, imaging
techniques and the use of biomarkers. The classification of HF outlines several
pronounced phenotypes that have some common features, but also a number of
differences. In search of the optimal and fast diagnosis, different algorithms are
sought to outline the different profiles. In addition, scientific research is aimed at
revealing the intimate pathogenetic mechanisms that lead to HF and which can
also be a target for treatment to improve the unfavorable prognosis. The many
unresolved issues related to the pathogenesis and diagnosis of HF, as well as the
need to stratify the risk of adverse outcome or rehospitalization in patients already
at least once hospitalized make the topic of this dissertation extremely relevant,
with great scientific and practical contribution.

Structure of the dissertation

The dissertation contains 210 standard typewritten pages, 193 pages text and 11
pages of bibliography. It is fluently illustrated with 42 figures and 82 tables, which
provide sufficient information about the issues under consideration and are clear.
It is structured as follows:

Introduction - 2 pages

Literature review - 51 pages

Aim and tasks — 1 page

Materials and methods - 17 pages

Results - 74 pages

Discussion - 31 pages

Conclusions - 2 pages

Contributions of the scientific work - 2 pages

Application — 10 pages

References - 11 pages

In my opinion, the structure of the dissertation meets the accepted requirements.

Aim and tasks



The two main aims of the dissertation are clearly defined: 1) Study of the
risk profile and the influence of comorbidity on the progression of heart failure in
hospitalized patients with exacerbated chronic congestive heart failure (ECCHF)
with preserved, intermediate and reduced left ventricular ejection fraction; 2)
evaluation of three biomarkers: natriuretic peptides, Interleukin-18, as predictors
of rehospitalizations and cardiovascular death in patients with HF and Cystatin C
to defer renal damage in the course of HF.

In relation with the main goal, 4 specific tasks are presented. They are
associated with the assessment of demographic indicators of HF patients
hospitalized for this indication and with concomitant cardiac and non-cardiac
diseases, with the presence of biomarkers such as NTproBNP, I1-18, Cystatin C
and their prognostic role, with stratification of the risk of adverse outcome in the
long-run monitoring and searching for important prognostic markers. The

endpoints of the study, which include fatal and non-fatal outcomes, are clearly
defined.

Literature review

It is written very competently and shows excellent knowledge of the
available information on the problem. The references include 243 titles 15 of them
in Cyrillic and 228 in Latin. As a remark, I can note that it can include more
publications by Bulgarian authors over the years who have worked on the
problems of mortality and rehospitalizations, as well as on the role of concomitant
diseases. The rich literary material is purposefully synthesized, meaningful with
skill, maturity and critical thinking. The unexplained problems are well
systematized at the end of the literature review. The way in which the author has
arranged the literary review by dividing it into subsections makes an extremely
good impression.

Material and methods

The dissertation includes 337 patients, 9 of them later excluded, thus,
forming final group of 328 patients with HF II-IV NYHA Class hospitalized
between 2016 and 2018 in UMHAT Dr Georgi Stranski, Pleven. They were
followed up for 2 years The inclusion and exclusion criteria and the clinically
important data for the subjects are precisely described. The number of studied
persons is sufficient and is a prerequisite for obtaining practically significant
results.

The section materials and methods is well presented by Dr Kostov in a
volume of 17 pages, as the participants involved, the clinical and demographic
methods used, the instrumental methods including ECG recording, chest X-ray
and echocardiographic examination are divided into separate parts. The detailed
description of the laboratory methods used, indicating the reference limits of the
biomarkers under study and the lab equipment used.



The obtained data are processed statistically with appropriately selected
standard methods that would support the obtained results with a sufficient degree
of reliability. The series of mathematical models used are aimed at unifactor and
multifactor analyses. The statistical data are processed with the help of specialized
statistical packages commonly used in medical science.

Results and discussion

The results are presented consistently, comprehensively and clearly.

The initial data of the patients are examined in detail, where it can be seen
that male gender predominates, as well as those with preserved EF and with
systolic blood pressure above 120 mm Hg. Patients with moderate to significant
severity, those with preserved ejection fraction also predominate, and among the
latter group there is a large share of patients with diastolic dysfunction.

Patients with HF have a significant number of concomitant diseases - nearly
2/3 of patients have 2 or more comorbidities. Non-cardiac disorders are dominated
by diabetes mellitus, overweight, anaemic syndrome, COPD and chronic kidney
disease, and cardiac disorders are characterized by hypertension, ischemic heart
disease, and atrial fibrillation. There is some gender difference in the frequency
of individual comorbidities. In all, the presence of coronary heart disease with
myocardial infarction, atrial fibrillation, long-term duration diabetes mellitus and
gout increase the risk of death. Factors for frequent rehospitalizations are also
clearly defined - LBBB, reduced EF, left ventricular hypertrophy. Unfortunately,
a multivariate analysis did not find a significant relationship between
comorbidities and rehospitalizations for HF.

The following section discusses the importance of biomarkers of
neurohumoral activity (NTproBNP) and inflammation (I1-18) for the prognosis of
patients with HF and Cystatin C for the progression of renal dysfunction. I1-18
levels were elevated in patients with ECCHF and values above 219 pg/mL
increased the risk of rehospitalization 6-fold during the first 6 months of follow-
up. NTproBNP levels increase numerically with decreasing EF, but do not reach
statistical significance, probably due to the large number of patients with
preserved EF in whom NTproBNP is lower. None of the biomarkers, as well as
the comorbidities, predict mortality at different time points, perhaps because the
number of patients studied is insufficient and the study has no statistical power to
prove their association with mortality.

The chapter with analysis of survival and rehospitalizations clearly outlines
what factors have prognostic value. It is noteworthy that patients with EF> 50%
and with diastolic dysfunction have the best prognosis, even compared to patients
with EF> 50% but without diastolic dysfunction. The reasons for this must be well
analyzed. A successful model for stratification of the risk of rehospitalizations has
been established, which is based on the clinical course, ECG signs, various
comorbidities, EF, and I1-18 levels. This algorhythm supports the daily practice
in assessing the treatment and monitoring of patients after dehospitalization.



It should be noted that the study is the personal work of the author.

This approach is also maintained in the discussion. Own data are skillfully
interwoven with the available literature facts and are discussed in accordance with
current opinions, which leads to clear conclusions and recommendations for the
use of the information obtained.

The conclusions are 11 overall, they are clearly defined and are in
accordance with the aim and tasks, summarizing the major results of the study.

Six contributions are made, which are of theoretical and scientific-
practical value. The original contributions are related to the biomarkers studied,
and it becomes clear that the study of Cystatin C and I1-18 in patients with HF is
for the first time in our country. A threshold value of I1-18 has been set, above
which the risk of rehospitalizations increases significantly. The potential negative
role of comorbidities in patients with HF for their prognosis is confirmed, as of
main importance are metabolic disorders, hypertension, coronary heart disease,
AF. A weak correlation was found between EF and the NYHA functional class.

It should be noted the excellently written, synthesized and readable text,
with an accurate scientific style and very good layout.

The abstract is 59 pages, prepared according to the standards and correctly
presents the main problems and results discussed in the dissertation.

In connection with the dissertation, 3 articles were published in referred
Bulgarian and international journals and 4 in Bulgarian scientific journals. Dr
Kostov is first author in one paper, second author in another, and third or more in
the other full-text papers published. 3 reports and scientific communications at
international conferences and 2 presentation at Bulgarian scientific meetings
were presented but not all of them are related to the research topic of this
dissertation.

In conclusion, I believe that the dissertation presented by Dr. Konstatntin
Mihaylov Kostov on '"COMORBIDITY, RISK PROFILE, AND
BIOMARKERS IN HOSPITALIZED PATIENTS WITH HEART
FAILURE " has all the qualities and MEETS THE REQUIREMENTS of the
law for development of the academic staff in the Republic of Bulgaria and the
regulations for its application in MU-Sofia, FOR AWARDING THE
SCIENTIFIC AND EDUCATIONAL DEGREE "DOCTOR ", therefore I
confidently give a POSITIVE assessment.
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