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1. AKTYaJIHOCT HA TpyAa

Chbpaeynara HENOCTATBYHOCT € KpaeH CTaguii Ha MHOTO CBhPAE€YHO-CHIOBH
3abonsBanus. HeliHara uecToTa HapacTBa C HOIPEIBAHETO HAa BBH3PACTTA U
NpPUJCTABIIIBA CEPUO3EH MpoOJeM, MpeIBUJ 3acTapsSBaHETO Ha HACEIEHHMETO B
crpanute oT EBpoma u CeBepHa Amepuka. Cmsrta ce, 4e B Te3u peruonu or CH
crpagat ot 1 mo 2% ot HaceneHuero. IIpeayokeHaTa HACKOPO OT aMEPMKAHCKH,
CBPONEHCKU M SMOHCKM KapJAMOJOTMYHH HAyYHH OpraHW3allid YHHBEpCajIHa
nedunnims Ha CH, nmoayepraBa 3HaYEHHETO HA PUCKOBUTE (AKTOPH, KAKTO M Ha
CTHOJIOTMYHUTE TaKMBa B pA3IMYHUTE €Tall Ha pa3BUTUETO HA CHHAPOMA.
broMapkepuTe, OCHOBHO HaTpUypETHYHUTE MANTHIU, 3a€MAT BCE MO-BaXKHO MSACTO B
AVarHOCTHKaTa W IPOCIEAABAHETO Ha Te3W OOMHH. B TO3M CMHUCHJ, BHUMaTEIHHS
aHAJIN3 Ha POJIATa HA BCUYKU T€3U (AKTOPU € OT BaKHO 3HAYCHHE U IIPENCTABJISABA

Hay4eH MHTEpeC.

2. CTpyKTYypa HA JHMCEePTALHOHHHS TPV

JMcepTauoHHuUAT TpyA € HamucaH Ha 210 crpaunuu. Onarsienen € ¢ 51 ¢urypu u
72 tabmuuu. bubnuorpadekara cnpaBka Chabpika 243 JIUTEPAaTypHU U3TOYHHKA, OT
KouTO 16 Obarapcku u 227 9y>xau aBTOPH.

a. JlureparypeH 0630p

OG630pbT MO TeMaTa € NpescTaBeH Ha 50 CTaHIAapTHU MAIIMHONUCHHU cTpaHuiy. Toit
€ CTPKTYpHpaH M pasriexia Hai-BaXHUTE MOMEHTH B MNpoGlieMaTHKaTa, KaTo
AepunuiuaTa ¥ narodusnonorusira Ha CH, kiacudukamuara mo ¢yHKIHOHAIECH
kiac cropen Hio Mopkckara cepaeuna acoumanus (NYHA), m cnopen ®UJIK.
ITonpobHo ca pasrienanu exokapauorpadCKuTe II0Ka3aTeNnd 3a OLEHKAa Ha
CHCTOJIHaTa W JWAacTOJHAa JUCHYHKIMS Ha JBETE KaMEpH, KaTro € II0COYEH
ITOPUTHMBT 3a KJIMHMYHA, €XOKapauorpadcka u jiabopaTropHa OleHKa Ha OOJHUTE
cbe CH npu 3anazena ®UJIK. AnanmsupaHa e Bpb3Kata MeXIy DPa3sBUTHETO U
Texxecrra Ha CH u 3abonaBanus kato MBC, apTepuanHa XHIEPTOHHS, PUTHMHO-

IIPpOBOAHHU U CBPACYHH KJIAIIHU 3abonsaBanusa. Ot HECCHhPACYHUTC MNpUAPYKaBalllu



3a00/siBaHus. 0COOEHO BHMMaHHE € OOBPHATO Ha 3aXapHHs AMabeT, KOWTO TI0
JUTEPATypHU JaHHU ce cpema npu okoyio 40% ot 6onuure cec CHHOU u 45% ot
Te3n cp¢ 3OM m e camocTosTeneH pHCKOB (akTop 3a pasBurHeTo Ha CH.
Ipunpysxasamm 3a6ossaBanust kato XOBB, 3aTIbCTABaHE M aHEMHUS CHINO CE cpewar
110-4ecTo npu OosHuTe che CH3®U, nokato chHHATA alHes € ¢ €IHaKBa YeCTOTA pu
apata Buna CH. OtnenHa riaBa ot o63opa € oTmeneHa 3a OuomMapkepu Karto
HATPYPETUIHM NENTUAH, UUCTaTUH-C 1 uHTEpneBkuH-18 npu CH.

0. Ilesa u 3agaun

Ilenra Ha nucepranmsTa € 1a ce npoydyaT PUCKOBHUST npodui u KOMOPOHUAHOCTUTE
BBpXY nporpecusata Ha CH npu G6onnu, xocnuraiusupanu 3a OX3CH u onenka Ha
mapxepurte HIT u MJI-18 kato npexukropu 3a pexocruranuzamuu u CC CMBPT, KaTo
1 Ha nuctatnH-C 3a npenusupane Ha 6BOPEYHOTO yBpeXIaHe NMpU Te3u GONHU. 3a
NIOCTUTaHEe Ha Taka MocTaBeHara e, A-p Koctos cu nocrass 4 3amaun.
B. MeToau

[Ipoy4yBaHETO € MPOCIEKTUBHO U BKIIOUBA 328 GOIHH ¢ o6octpena X3CH II-IV ®K
no NYHA, Bkmouenu 3a nepuona 2016-2018 r u npocnesenu 3a 24 mecena. ITpu 90
OT TIX cCa u3CICABAaHM Ouomapkepu. BoiHuTe ca wu3cnenBaHM KIMHHYHO,
uHcTpyMeHTanHo (EKI, pentreHorpaguss mHa rppmeH kor, TpaHCTOpaKajiHa
eXokapauorpaus) U ¢ MHPOK KPBI JaGOPATOPHH H3CICABAHMSA, BKJIFOYBAIIY npu
ompeneieH KOHTUHreHT 6omau 1 HIT, MJI-18 u Cystatin C. CTaTHCTHYECKHS aHAIH3
ChABpKa GoraT Habop OT METOAH, O3BOJIABALIH SCHH H JIOTHYHH 3aKTIOUESHHUSL.

r. PesyaraTu u o6chkaane

Haii-uectite cumntomMu npu GosHUTE ca GWIIM HOIIEH 3a/yX, [IOCIEIBAHH OT 3amyx
TIpU JIEKK U NpH oOMYaiiHu Qpusnyecku ycuus. 5,2% WMaT IUIeBpalTHH U3JIHBH, a
27,4% mosuumeno AH. Haii-yectn Hechpieynn KOMOPGHIHOCTH ca 3aTIbCTSABAHE,
3/1 u XOBB, a Hait-uectut chpaeunu — UBC, AX u TIM. IIpeobnanapiy e 111 OK.
72% ca ¢ JIK xuneptpodus. Cbc 3anmazena OUJIK ca 62,5% ot Gomaure. Ot
u3cnenBanute 78 6omuu, 68 ca ¢ mosuiuen Cystatin C, 1okaTo camo 16 ¢ mosumeH

KpCaTMHHH, KOETO IOBOPH 3@ BB3MOXHOCTHUTE 3a PaHHO OTKpHBaHEC Ha 6’b6p€‘IHO




YBpEXIaHe, IIOCpeACTBOM  u3ciaeaBaHero Ha muctatuH-C.  IlocpeactBom
KOpEJIAallMOHEH aHaau3 ca CTaHoBeHHW 3aBucuMmoctd Mexay HII, KpeatmHunoBus
kiupbHC ¥ Cystatin C. He ca ycTaHOBEHN CUTHUGUKAHTHH 3aBUCUMOCTH Mexay HIT,
NJI-18 u ®UJIK umn ©K no NYHA. HanpaBeH e aHanu3 1Mo BpeMe ¥ IPUYHMHU Ha
PEXOCHUTATU3AUMUTE U Ha CMBPTHOCTTa B M3CiieABaHaTa rpyna. MsciemBanu ca
3aBHCUMOCTUTE MEXy BUa U Oposl Ha CbPIEYHUTE M HECHPACYHH KOMOPOHIHOCTH
[0 OTHOIICHHE HA PEXOCIMUTAIU3ALUUMTE U CMBPTHOCTTA. Ilo momoOeH HayuH €
uscneaBana 3apucumoctra Mexay OUJIK, kIMHUYHUTE TpU3HAIM M YeCTOTaTa Ha
PEXOCIUTATU3AIUN ¥ CMBPTHOCT. YCTAaHOBEHH Ca IOJOBHU pa3IMyMs 3a HAKOU OT
U3CJIC/IBAHUTE TOKa3aTeld. AHalM3MpaHa € 3aBUCUMOCTTa MEXIY H3CJIeIBaHUTE
OrOMapKepH U MOKa3aTeIUuTe CMBPTHOCT U pexocnuTanu3anii. O6mara CcMEPTHOCT
3a u3Cle€ABaHATa rpyna 3a Iepuoja Ha mpociensBaHe oT 24 Mmecena e 13,7%.
Wsrpanen e puckos npodua Ha GONHHUTE, KATETOPU3UPAHH B TPU IPYIH: C BHCOK,
UHTEPMEUCPEH U HUCHK PUCK 32 PEXOCIIUTAIN3AIUN U CMBPT.

a. U3Boau
B®3 ocHOBa Ha moTy4eHuTe peyntatu, A-p Kocros e popmymupan 10 u3Boaa, KOUTO
HaKpaTKo Morar Ja ce Gopmynupar taka: 6oiauute cs¢ CH ca monumopOuaHH KaTo
Haii-yecture chpaeunu koMopounnoctu ca UBC u AX, a Hechpaeunu — 3712, XOBB,
aHeMmus u xunepypukemus. Hsima cblnectseHa 3uBucuUMocCT, kakTo Mexay OUJIK u
OK mo NYHA, Taka u Mexay nocienHute ¥ J1aGOpaTOpHUTE OGHOMApKEpH.
Cepymuute HuBa Ha WMJI-18 mpu Gomumre ¢ OX3CH ca MOBUIIEHHM U TEXHHUTE
CTOMHOCTH  KOpEIMpaT  MpaBO  MNPONOPLUHOHATHO ¢  4YecToTaTra  Ha
pexocnutanusanunte. Cepymuute HuBa Ha Cystatin-C ca MO-4yBCTBHUTENICH MapKep
3a OBOpeYHO yBpekJaHE NMpPH Te3d OONHU OT Te3W Ha CEPyMHMs KPEaTHHHH U
riaoMepynHara ¢untpanus. [lo-Bucoka e cmbpTHOCTTA mpu Gosnuure ¢ XUBC u
NPeXUBAH MUOKapAeH MHpapkt, 3/12, ¢ xunepypukemus W mojarpa. Haii-uecrara
IIpUYHHA 3a CMBPT Ipu Te3u 60aHM ¢ BCC.

e. IlpuHocu
IIpunocure ca rpynupanu, kato 10 ¢ mOTBbpAUTENEH U 6 C OpUTMHAJIEH XapaKTep.



3. Ily0oaukanuu, CBLP3aHu ¢ TPYAA

J-p K. KoctoB € npezncraBui 7 MbJIHOTEKCTOBU MMyOJIMKALIAH, 3 OT KOMTO C UMITAKT-
¢axrop u umnakrT-panr. Hayunure cro01eHus ca 5, OT KOUTO 3 Ha HAy4HU GOpyMHU

B 4y)kOuHa u 2 B bwirapusi.

4. Haxou KPUTHYHH 3a0€J1eKKH

1. Bpnpeku, ye B HeMallko HayyHU myOmaukanuu 3abonsBanus kato UBC, AX u
KJIAIHUTE IIOPOLU C€ MPEACTAaBIAT KaTo KOMOPOMAHOCTH (NpHIpYKaBally
3a00/ABaHusA), TE MPEACTaBJIABAT I[0-CKOPO ETHUOJOTHUYHHM (akTopu 3a
pasButueTo Ha cuHapoma CH. B T0o3u CMUCHI MOHATUETO KOMOPOUIHOCTH 3a
TAX HEe 3By4d ocobeHo moaxoasmo. OT riexgHa Todka, o0aue Ha
crenuUYHOCTTa Ha MeXaHU3MHTE 3a Bh3HUKBaHe Ha CH u HeoOxoauMocTTa
OT cnenudUyHO JIeUeHUE, mapajeinHo Ha o0moTo yeyenne Ha CH, npu Besko
€/IHO OT TSX, TAKOBA [IPE/ICTABAHE B AUCEPTALMITA € JOITYCTHMO.

2. JIOKOJIKOTO €JWH IUCEPTAlMOHEeH TpyJ Ce IUIaHMpa BH30CHOBA M300II0 Ha
HCSICHUTE M CIIODHA MOMEHTH B pasriIeXIaHeTo Ha JaJeH mnpobjeM B
CBETOBHATa MEIUIMHCKATa JIUTEpaTypa, TBBPACHUETO ,3a MBPBH BT B
bbirapus”, 3a MeH, HE € JOCTaThUCH apryMaHT 3a OPUTHHATHOCT Ha IPHHOCA.
B T031 CMHCBII, 110 MOE MHEHHKE, IPHHOC C OPUTHHAIEH XapakTep € caMmo Neb —
neduHupaHe Ha nparoBa croiHocT Ha WMJI.18, Ham KosTo Yecrorara Ha
pEXOCNUTANIM3ALMUTE 3a IbpBUTE 6 Mecella 3HAUUTENHO HapacTBa IIpU
6omaure ¢ OX3CH u mox KoATO MMa BHCOKa OTpPHIIATENIHA MpecKa3Balia

CTOMHOCT 3a TaKuBa.

5. 3akawuyeHue

Jucepranmonnusar tpya Ha a-p. K. KoctoB € 3anp1004eH aHaU3 HA KIMHUYHHTE,
UHCTPYMEHTAJIHU U JIaDOpPAaTOPHM XapaKkTepUCTHKH Ha OoaHUTE C 00OCTpeHa

XpounyHa 3acroiina CH. Mscnensanero Ha TO3u BakeH INpoOJieM € H3IBIHEHO




NPEU3HO, MPOCIENASIBAHETO MM € CTPUKTHO B IPOABIDKEHHE Ha 24 Mecela.
Hsnonsean € 1006bp HabOp OT METOAM, pe3yJTaTUTE ca NPEACTaBEHH SICHO, a
3aKIIOYEHUATa — JIOTMYHU. HampaBeHu ca BakHM HayYHH U MPAKTUYECKH HM3BOJIM.
JlucepraumoHHUAT TpyA Ha J-p KocroB mpurexaBa BCHYKH KadyecTBa 3a
NPUCHKIAHETO Ha oOpa3oBaTelHaTa M HaydHa cTeneH ,,JIOKTOp” mo HaydHara
crienuanHoct ,,Kapauonorusa”. IlpuzoBaBam yBa)kaeMOTO HAy4HO >KypH Ja IiacyBa

IMMOJIOKHUTCIIHO 3a TOBA, KAKTO IOJIOKUTEIIHO FHaT{N{\I/I as.
\\.~‘

05.06.2021 . __—Hpod. I-p Iln. Tauos, J.M.H.
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e Actual significance of the work

Heart failure (HF) is end stage of many cardiovascular diseases. The
frequency of HF increases with advancing of the age and is a serious
problem because of aging of the population in European and East American
countries. It is considered that, in these regions, from Heart Failure are
suffering from 1 to 2% of the general population.

Recently proposed by the American, European and Japanese scientific
societies of cardiology universal definition for heart failure underlines the
importance of risk factors as well as the ethiology factors in the different
stages of the development of the syndrome. Biomarkers such as natriuretic
peptides take more and more significant place in the diagnoses and follow-
up of these patients. Careful analysis of the role of these factors is of great
importance and a point of scientific interest....

e Structure of the dissertation

The scientific work is written of 210 pages. There are 51 figures and 72
tables.

Bibliography contains 243 scientific references, from which 16 Bulgarian

sources and 227 international sources.

a. Review of Scientific Literature

|




The review of the theme is represented by 50 pages. It is structured and
reviews the most important issues as the definition and pathophysiology of
Heart Failure, functional classification according to New York Heart
Association (NYHA) and according to the ejection fraction of the left
ventricle. Echocardiogpraphy markers are carefully reviewed for assessment
of the systolic and diastolic dysfunction of both ventricles, algorithm for
clinical, echocardiography and laboratory assessments is shown for patients
with Heart Failure with preserved ejection fraction (HFpEF). The
connection between the development and the stage of the HF, and diseases
such as ischemic heart disease (IHD), arterial hypertension, rhythm and
conduction disorders and valve heart disease is analyzed. From the non-
cardiac comorbidities, it is emphasized on the place of diabetes mellitus,
which occurs in about 40% of the patients with HFrEF and in about 45% in
patient with HFpEF and it is a significant risk factor for the development for
the development of HF. Comorbidities such as COPD, obesity, and anemia
are with high frequency in patients with HFpEF, while the sleep apnea is
with the same frequency in both types of HF. Separate chapter from the
review is dedicated to biomarkers, such as natriuretic peptides, cystatin-C
and interleukin-18 in Heart Failure.

b. Aim and Tasks

The aim set by the author is well defined: To study risk profile and
the influence of comorbidity on the progression of heart failure in
hospitalized patients with exacerbated chronic congestive heart failure
(ECCHF) assessment of three biomarkers: natriuretic peptides,
interleukin-18 as predictors of rehospitalizations and cardiovascular

mortality in patients with HF and Cystatin C for specifying of renal injury in
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the course of HF. To achieve this aim, 4 tasks have been set.

¢. Materials and Methods

The study included 328 patients hospitalized chronic congestive heart
failure for the period between 2016 and 2018. Patients were followed-up
prospectively for 24 months. In 90 subjects was investigated a constellation
from biomarkers. Patients were clinically examined and ECG, Chest X-Ray,
and TTE echocardiography were performed. Broad array of laboratory tests
were performed, including in certain patients natriuretic peptides,
Interleukin 18, and Cystatin C. The statistical analysis contains many
methods allowing clear and logical conclusions.

d. Results

Most frequent symptoms of the patients were night dyspnea followed
by dyspnea in light and normal physical activity. 5.2% of the patients have
pulmonary congestion, 27.4% have increased blood pressure. Most
frequent non cardiac comorbidities were obesity, diabetes, and COPD.
Most frequent cardiac comorbidities were — ischemic heart disease, arterial
hypertension, and atrial fibrillation. Dominating is third functional class
heart failure. 72% of the patients were with left ventricular hypertrophy.
62.5% of the patients were with preserved ejection fraction. From the tested
78 patients, 68 were with increased levels of Cystatin C while only 16
patients were with increased creatinine, which indicates the possibility for
early diagnosis of kidney injury, using Cystatin C. Correlational statistical
analysis shows dependency between natriuretic peptides, creatinine
clearance, and Cystatin C. There were no significant correlation between
natriuretic peptides, Interleukin-18 and LVEF or functional class according

to NYHA. Analysis was conducted for the time and reasons for
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rehospitalizations and mortality in the tested group of patients.
Dependencies between the type and number of cardiac and non-cardiac
comorbidities and rehospitalizations and death rate were investigated.
Using similar methods the dependency between LVEF and clinical signs
and rate of rehospitalizations and death were investigated. Sex differencies
were found for some of the tested indicators. The correlation between the
biomarkers and death rate and rehospitalizations was analyzed. Total
mortality for the tested group of patients for follow-up period of 24 months
is 13.7%. Risk profile for the patients was stratified in three groups: with
high, intermediate, and low risk for rehospitalizations and death.
e. Conclusion

Based on the results, Dr. Kostov has formulated 10 conclusions, which can
be summarized as follows: patients with HF have many comorbidities with
most frequent cardiac comorbidities: Ischemic Heart Disease and Arterial
Hypertension, most frequent non-cardiac comorbidities: Diabetes type 2,
COPD, anemia, and hyperurekimia.

There is no statistically significant relationship between the indicators’
values of biomarkers: NT-proBNP, IL-18, and LV EF, and NYHA

functional class as well.

A significant association between the quantitative values of 1L-18 and the
frequency of the rehospitalizations for HF was found. The serum levels of
Cystatin C are more accurate markers for assessment of the renal injury
stage, as the predicting value of serum creatinine and glomerular filtration
in these patients. The mortality is significantly higher in patients with chronic IHD and
previous MI and in patients with diabetes type 2, hyperurekimia, and gout. Most frequent
reason for death in these patients is sudden cardiac death.

4



e. Contributions

Contributions of the dissertation were categorized — 10 with
confirmatory and 6 with original character.

3. Publications connected to the work

Dr. Kostov has showed 7 full text publications, 3 of which with impact
factor and impact rank. Scientific presentations are 5, from which 3 during

international scientific conferences and 2 in scientific conferences in

Bulgaria.

e Some Critical Notes

* Despite of the fact that in not quite a few scientific publications such
diseases as IHD, AH and valve heart diseases are presented as
comorbidities, they are as soon etiologic factors for the progress of the
syndrome HF. In that contex, the concept comorbidity is not so appropriate.
However, from point of view of specificity and mechanisms for progression
of HF and the necessity of specific treatment together with the general
treatment of HF in every one of them, this type of presentation in the
dissertation is acceptable.

® As far as a dissertation work is planned on the base of unclear points and
debatable moments in inspection of particular problem in the field of
worldwide medical literature, for me the statement “For the first time in
Bulgaria” is not argument for originality of the contribution. In that sense in
my opinion a contribution with original contribution is only number 6 — The
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definition of IL-18 cut-off point (219pg/ml) is an original contribution. The
frequency of rehospitalizations for exacerbated chronic congestive heart
failure during the first six months significantly increases (until six times) if
I1L-18 values are over 219 pg/ml. Proving of high negative predictive values
of IL-18 < 219 pg/ml regarding rehospitalizations for exacerbated chronic
congestive heart failure for six month period is a part of that contribution.

e Conclusion

Dissertation of Dr. K. Kostov represents a deep analyses of clinical,
instrumental, and laboratory characteristics of patients with exacerbated
chronic congestive heart failure. The research of this important issue is done
with precision, patients were followed-up for 24 months. A good set of
methods was used. The results are shown in a clear way and the conclusions
are logical. Important scientific and practical conclusions were drawn.

The presented dissertation fulfills the requirements for acquiring the
educational and scientific degree “doctor” in the medical specialty

“Cardiology.” I appeal for the honorary jury to vote in a positive way as |

have.
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