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ot [Ton. /T-p Acnapyx I'eoprues Huxouon am, Hayuno-uscnenoBarenckn HHCTHTYT,
Memuuunckn YHusepcurer- IlneBen, Yiren na Hay4uno xypn, OIIPEICJIEHO ChC 3am0Bes
Ha PexTopa na Meaununckn Yuusepcurer-Iliepen Ne1295/01.06.2021 na OCHOBAaHHE HA
IIporokonNel ot 31.05.2021
3a nmpucekxaane o0pa3zoBaTesHa u Hay"Ha cTeneH “a0KTop”, B 061acT BuCme
o0pa3zoBanue 7. »3/IpaBoonasBane n crnopr”, npodecnonaHo HanpasJenue 7.1
sMenuuuna” u HayJHa CenMaaHoCT ,,kapauoJiorus’”
Ha JI-p Koncrantun Muxaiiion Kocrog, noxropanr B AOKTOpCKa mporpama
»Kapamonorns”, Karenpa ,,ITponenenrnka ua BbTpemnnTe 6osecrn”, ®akyarer
Mennuuna, Mexquumuuckn Yuusepcurer-ILiepen

buorpadpmanu nanau

H-p Koncrantun Muxaitnos Kocros e ponen Ha 12.08.1986r. B rp. IlneBen. Ot 2005 no
2008r. ce o6yuasa B Muunrancku Hepxasen YHuBepcHTeT, KaTo npe3 2008r. npumo6usa
creneH bakanassp o ,,Yosemxa @usuonorus”. pes 2014r. YCIICIIHO 3aBBpmIBa Menumuna
B Menuuuncku Yuusepcurer-ITnesen. Ot 2014 r. 10 2020 r. e Jlekap BBB Bropa kimanka mo
Kapnronorus, YMBAJI , T-p I' copru Crpanckn”. Ot 2015r. e AcHCTeHT B Meaummuacky
YHHBepCHTeT-HJIeBeH, Mo, Karenpa |, IIponenenruxa Ha BBTPEINTHUTE GoslecTn”, Bropa
KIMHEKA 10 Kapawosorus, YMBAJI »1-p T'eopru Crparckn™, IlteBen karo IIpOBeX/1a
aHIJI0E3HKOBO 00yuenwe. JI-p Kocto NpHUI0OHBA CHEMHUATHOCT 110 Kapzonorus — mpes 2020
r. Or 01.12.2020 r. e Jlexap xapmwornor 8 CEAJIK — Ilnesen, karo ot chmara TOJMHA € U
Jlexap kapmumosor — Yupasuren MI| ~MEJIKOHCVIJIT” [TJIEBEH. Hayunure unrepecu ma
A-p Koctos ca B 061crra Ha apTepHaHATa XUIIEPTOHMS, HCXEMHYHATA GOJTecT Ha CHPIIETO U
CbpAC€YHAaTa HEAOCTATHYHOCT.

Hducepranuonnust Tpya Ha J[-p KoHcTanTuH Muxaitnos Kocros »Komopbumnocr, PYCKOB
npopun u 6romapkepn mpu XOCIUTATU3UPAHE OOJIHH ChC ChpIICYHA HETOCTATHYHOCT
oOXBama axkTyanHum u COLMATHO-3HAYUMH  3/IPaBOCIIOBHH IPOOJIEMH Ha HaCeleHHEeTo B
Boirapus. Crpreunara HeloctateuHoCT (CH) e kimHMYen CHHIPOM C HENpeKbCHATO
HapacTBama cormaaga SHAaYUMOCT, IOPagH TONIEMUST Opo¥i mammentH, kowrto 3acsTa.
Huceprammsta  wscnenpa BIMAHMETO Ha KOMOPOWIHOCTHTE, PUCKOBHTE (akTopu u
OromapkepuTe HAaTpUYpeTHYeH menTHz, VHTCpICBKMH-18, mmcratmr C, kakto m
B3ANMONIEHCTBUETO MEXTy TSX B XOma u mporpecusta Ha CH. Crenmanmo BHUMaHHUE €

0030p-51 ctp., mexn u 3amaun-1 CTp., MaTepuan u MeToan-18 cTp., cobeTBeHH pesynraTtu-75
CTp., obOchxkmane-32 CTP., HM3BOIU-2 CTp., NPHHOCH-2 CTp., mpunoxerune 1- 12 crp.,
6ubmrorpadus-8 cTp.. Haywnus tpyn e onarnenen ¢ 72 Ta0muim u 41 Gurypu. Usnomssamu
ca 243 nmreparypHu H3TOUHMKA OT KOHTO 15 Ha kupuHIa,



Jlareparypen 0030p

(OXCH) cne 3alla3eHa, MeXIMHHA H HamajleHa (pakuus za M3TJIaCKBaHe Ha JIsBa Kamepa u
OLECHKa Ha Tpu Oromapkepu: HaTpHypeTHyeH menruy, HHTEPIICBKUH-18, KaTo IIPETUKTOPH 3a
pexocnuTanuzanuy u CBPACYHO ChIOBa cMBpT Tp1 nauuerTn ckc CH u mucratuy C 3a
Tpelnsipaie Ha 6B6peunoTo YBpexXIaHe B Xoma Ha CH. 3a TIOCTHraHe Ha Tasm men ca
TIOCTaBeHH 4 3aqayy,

Marepuan u MeToau

MeTonure ca npencrasenu HOIIpOGHO.




OTHOIIEHHE Ha ChprewHaTa TNaToNIOrKs, KaTo Haif-yecTo ca C NOBeYe OT jBe CBIIBTCTBAIIH
Cbpae4HH 3a60ssBanmsy, C Hal-BUCOK OTHOCHTENEH nsr ca TIAUEHTHTE ¢ TpH CBITBTCTBAITH
CBPACYHH 3abonsBanms, CIICIBaHU OT Te3H ¢ jBe. Hait-manko ca OomHuTe ¢ enHO CBpPAEYHO
3abonsBane u camo 0,6% ca 6e3 ChpZIeuHO 3a6015BaKe.,

B gernprus pasmen e mpencraen aHaIlM3  criopen byHKIHOHATHIY Kjlac Ha

IPeACHPAHO MEXxIEHE (IIIIM), crexann or KamMepHa ekctpacucronus u HEIIPOIBIKHUTETHA
KaMepHa Taxukapaus (KT).

B mecTus basznen ca ouar JICICHU THIIA Ha lIeTeKTHpaHPITC IIPOBOOHUTE HapymeHus, ABTOp’BT

50%; cBe 3anaszena ®U > 509, + HacTOJIHA AMCQyHKIMS; ¢ MeXnuHHa U 40 — 49% g ¢
HamaiieHa OU < 40%, ABTOPBT YCTaHOBSIBa, Ye ¢ Haif-BHCOK OTHOCHTEIICH Isu1 ca GoIHHTe
CBC 3amasena U > 50%, CIeBaHu OT GostHuUTE ¢ AMACTOTHA TUCHYHKIHS W Haii-Majko ca
Ciydaute ¢ Hamanena OU < 40%,

Creatinin — pa3HomocoyHa,

® bBonrure ¢ eGFR Cystatin C MEXIy 60 1 90 ml/min/1,73 m?2 ca ChC CHTHH(HMKAHTHO
TTO-BHCOK MPOLEHT Ha Hopmaer KpEaTHHUH.
ITpn 89,7% or H3CIICABAHUTE ManuesTH Cystatin C e nmosumen,

® Ilo oTHOmEHNE Ha eGFR Cystatin C (ml/min/1,73 m2) ¢ Hai-romsam OTHOCHTEJIEH s
Ca MAUUEHTATE ChC CTOWHOCTH B MHTepBana 30-60,cienBanu ot Tesy ¢ 60-90 u Haii-

¢ NT-pro BNP u muoro cuiHa ¢ Cystatin C.
ACIT ca aHAM3UpaHu pexocnuranuzanuuTe u CMBPTHOCTTA Ha H3CJIeIBaHMS
KOHTHHTEHT. OO6mmgr Opoii Ha pexocnuTanuzanuuTe e 97, or xowuto 63,9% ca Iopaau
Bllomasane na CH, 36,1%, Hopanm npyru npuuwny, O6ummst 6poit ua TTOYHHANUTE € 45 unyu
13,7% or M3CNIeABaHATA U3BamKa, OT Tsx IIOYUHAIUTEe MBXeE ca 62,2%, a xeHure -37,8%.
3HAYUTEIHO MO-rossIM ¢ ACTBT Ha MOYHHAIHUTE 110 CC IpUiuHA- 88,9% cripsivo IOYHHATUTE
10 Ipyry mpuawmam —11,1%,




B emmmanecerns Pasiienr e mokasaHa  3aBHCMMOCTTA MEXTy  KoMopOHmHOCT,
PEeXOCIHUTANHM3aNY 1 CMbpTHOCTIIPH CH. ABTOpHT HaMHpa, Y€ yBenTuyaBaHeTo Ha 6pos Ha
CBPACYHUTE KOMOPOHUIHOCTH e CBBP3aHO C I0-BHCOK MPOIEHT PeXOCTIMTAIM3AMK TIOpam
Biomasane Ha CH, nokaro mpu HEChpIICYHAaTa KOMOPOMIHOCT Tazu TEHICHUHS HE € SICHO

3aBUCHMOCT Ha CMBpTHOCTTA 0T CH 10 24-tH Mecen che CbpACYHHUST KOMOpOHanuTeT [IM
TIPS XOCTIMTANM3AIMATA - MOUHHATHTE MALACHTH Ca CbC CHTHUQGHMKAHTHO TMO-BHCOK
IIPOLCHT OT MPEXXUBEITUTE B TO3H CPOK Ha IIpociieisBaye.

B nBananecerus Pa3Zien € OChINECTBEH aHAN3 Ha 3aBHCHMOCTTA MEXXIAYKITHHUIHH TIPU3HAIH
U DEXOCHHMTAIM3ALHNK | CMBPTHOCT Tipr  CH. Cureuduxantha 3aBHCHMOCT MexTy
pexocmurammsannn 32 CH ma 3oty MECel W KIMHWYHHTE XapaKTEPUCTHKA Ha
Xocmuramusupanute 3a OX3CH ce YCTaHOBSIBa ¢ BH/a Ha MPOBOJHHUTE HapymeHus:, ®U Ha
JK u JICBOKaMepHa  XMIepToduus, Orkpura e CHTHAU(DMKAHTHA 3aBHCHMOCT MEXTY
pexocnuramusanunte 3a CH Ha 3-ti MECCIl ¥ BU/Ia HA TIPOBOIHUTE Hapymenus,, ®U na JIK u
JICBOKamMepHa  xumepropust  karo PCXOCIIMTAM3UpaHNTe WMaT  3HaYHMO 0-BHCOK
OTHOCHTENeH a5 Ha JIBB, Hamanena DU<40% u ca 6e3 namum 32 JICBOKaMepHa XUIepTodus.

MECEl M KIMHHYHHTE XapaKTepUCTHKHA Ha XoCnuTamu3upanure 3a OX3CH ¢ JIpYTH
YCIIOXKHEHHUS (TIIeBpaieH M3JIMB), BHJIa Ha MPOBOIHHUTE Hapymenns u OU na JIK (Hamanena
®H1<40%), moxaro HCPCXOCIHUTATM3UPAHUTE ca ChC CTATUCTUYECKH JOCTOBEPHO I10-TOJISIM
TPOLCHT HA TALUMEHTH Ge3 yCIOXHEeHHS n CHHYCOBa Opaaukapaus. Curnangukantha
3aBUCHMOCT MeX1Ty cMbpTHOCTTA 0T CH Ha 24-tu Mecen 1 KMHMYHMATE XapaKTEPUCTHKH Ha
Xocnutamusupanute 3a OX3CH ce yeTanossiBa ¢ OU ma JIK u ¢ Buma ua IIPOBOTHUTE
HApYIICHNS; IOYHHAIHTE B paAMKHTE Ha T3y TIEPHON HMAT 3HAYUMO T10-BHCOK OTHOCHTENICH
min Ha JIBB u A-V 6ok I er. g HamaneHa OU < 40%, nokaro IIPEXUBEINTE Ca ChC
CTaTHCTHYIECKH TOCTOBEPHO T10-TOJISM NpOneHT 3amasera OU > 50% y THACTOJTHA
THMCOHYHKITHS,

B tpunanecerns pasien € HanpaBeH cpaBHuTeNeH aHallM3  Ha  KOMOpPOHMIHOCT,
PCXOCIIHTATN3aHH U CMBPTHOCT IIPU MBXKE U JKEHH.,

CTOMHOCTH Ha Oromapkepure NT-pro BNP, IL-18, Cystatin C u pexocnuTanmsaruute 3a CH.
CepymuuTe HuBa Ha IL-18 npu 6omHr ¢ OX3CH ca TIOBUIICHH, KaTO Ce€ YCTaHOBSBA

B paznen 17 e AeDUHUpPaH prckoB npodun Ha XOCHTaM3npanuTe 601HM che CH, kato
CIIOpeN CTeNeHTa Ha pHcka 3a PeXocmuTamM3aMKM U CcMBPT ca dbopmupanu Tpu TPyIu: ¢
HHUCDBK PHCK, C HHTepMeInepen PHCK U C BUCOK PHCK.

HsBonure ca npepcrapeny CAnHaneceT Touku. Te ca oGCHOBAHM W ca B OTrOBOp Ha
3a1IaYnTE U pe3yiTaTHTe.

Gomam cbe CH ca ¢ TP M TIOBEYE CHIBTCTBALIM CBpACYHH 3abonsBanums). B
H3cnenBanys KoutuHrenT UBC 11 AX ca BOACIIM npuynHu 3a XCH,




* Ilammenture ¢ XCH ca ¢ BHCOK TIPOIICHT Ha HEChPICYHH KomopbuaaocTH (25,3% ca ¢
ABe W 232% ¢ Tpm CBIIBTCTBAIM  HECHPACYHH 3abonsBanus). Haif-yectnre
HECBPACIHOCHI0BH KOMOPOHIHOCTH npu Gomuure cbe CH ca: 31 tan 2, XOBB,
aHEMUS U Iofiarpa.

XHUIIEPTO DM, PCXOCITHTATM3UpaHUTE UMAT 3HAYMMO MO-BHCOK OTHOCHTENICH 5T Ha:
JIBB, namanena ®M<40% u ca Oe3 nanuwm 3a JICBOKaMepHa XUIIePTO(uS.

* CurandukanTHa 3aBHCHMOCT MEXy pexocrranusanuute 3a CH Ha 24-TH Mecell
KIMHUYHATE XapaKTepUCTHKH Ha Xocnuranusupanute 3a OX3CH ce YCTaHOBSIBA ¢
APYTH YCIIOXKHEHHS (IIieBpajen M3JIUB), BUa Ha TIPOBOIHUTE HapymeHnuss u OU ua
JIK (HaMaﬂeHaCDI/I<40%).

* Hama cratucruveckn smaumya 3aBHCHMOCT MEXIy BKITIOYEHHTE B IIPOYYBAHETO
CbpICYHH W  HeChbpAeYHH CPIIPTCTBAIM  3a00NSBaHAS M  YecToTara Ha
pexocmaTamsanunTe 3a OX3CH 3a [IEPHO/a Ha IpOCIIeAsIBaKeE,

* Hsma curampukanrtha 3aBHCHMOCT MEXIy CTOHHOCTHTE Ha Ouomapkepute NT-

NT-pro BNP.

* CepymuuTe HuBa Ha [[.-18 npu 6omHE ¢ OX3CH ca IIOBUIIICHH, KAaTO CE YCTaHOBSBA
CHTHU()MKAHTHA 3aBHCHMOCT MY KONTMYECTBEHHTE CTOMHOCTH Ha IL-18 g
HUCCTOTaTa Ha peXocnuTamm3anuuTe 3a CH 710 IIECTHUS Mecell,

* Jlebunupana e TiparoBa cToiHOCT Ha IL-18 (219 pg/mL), Hax kosTo YecToTara Ha
pexocnuTamusanmure 3a  OX3CH NIpe3 TBpBHTE ImeCT Mecena HapacTBa
CHTHA)MKAHTHO 10 6 mBTH. CroftHoctr Ha IL-18<219 pg/mL ca ¢ Bucoka
OTPHMIATElHA NPEIMKTHBHA CTOMHOCT II0 OTHOIICHHE Ha PEXOCIHTAIM3ALMU 34
OX3CH 3a mectmeceun TIEPUOI.

Hpmloche Ha mucepramusita ca pa3neneHn Ha TakuBa C INOTBBPAUTEIICH XapakTep U ¢
OpHUTHHAJIEH XapaxkTep

HpI/IHOCI/ITe Ha JOUCepTalMoOHHUS Tpyna c DOTBBPAUTEIIEH XapakTep ca pasrienanu B necer
TOYKH:



1. Bonmaute ¢xe CH ca TOTMMOPOHIHH, Half-4eCTo ¢ TpH U MoBede CBITBTCTBAIIM CHPACYHH
3abonsBanmst. Vicxemmanata Goject Ha CBPLETO M apTepuanHaTa XMIEPTOHUS Ca BOEIIH
TNPAIMHY 33 Pa3BUTHE HA XPOHMYHA ChPAEYHA HEIOCTaThYHOCT.
2. Ilpu Gonuute ¢ XpoHW4Ha ChPACYHA XENOCTATHYHOCT MPONEHTHT Ha HECHPACYHHUTE
KOMOpPOUIHOCTH € BHCOK. Haii-uecTure HECHPICYHOCHI0BH KOMOPOUAHOCTH W CHCTOSHHS
npu 6omau ¢be CH ca: 3axapeH auaber THI 2, XpoHHYHA obcTykTHBHA Geonpo6Ha Gouecr,
AHCMHSI, XHTIEPYPUKEMHS H T0JIarpa.
3. Mexny usmepenara TeBokamepHa ®U u K mo NYHA uma ciiaba Kopenarus.

. Hama curanukantha 3apmcumoct MEXIy CTOHHOCTHTE Ha GHOMapKepuTe NT-pro BNP,
IL-18 u mokasaremmre: ®U Ha JIK u byHkuHOHATHAS KTac o NYHA.,
5. CepyMHHUTE HUBA HA MIUTOKUHA IL-18 mpu OX3CH ca noumrenwy.
6. CepyMHOTO HHBO Ha Cystatin C u eGFR MDRD Cystatin C ca mo-npenusau MapKepH 3a
6B0peuHo yBpexmane B xoma Ha XCH.
7. CmbprHOCTTA TIpH GoMHMTE che CH 1 XUBC n npexussa MU, e CHUTHH(HUKAHTHO TIO-
BHCOKa. CMbpTHOCTTA MpH Gostaure cbe CH i IIEPMAHCHTHO NPEACHPIHO MBXKICHE ChINO €
3HAYMMO TI0-BHCOKA.
8. Ilpn Gonmmre cve CH n 311 tum 2 cmwprHOCTTA MO 12-TH MeCeI € CUTHU(DUKAHTHO TI0-
BHCOKa.
9. IMamuenture cbe CH ¢ XUIICPYPUKEMHUS M IOJArpa ca ChC CHTHH(DHKAHTHO IMO-BHCOKA
CMBPTHOCT 10 IO Kpasi Ha IbpBaTa roIHHa.
10. Hait-vecrara npuunna 3a CMBPT IpH GonHuTe ¢he CH e BHe3amHaTa ChpAE€YHA CMBPT.

Ilpunocure Ha muceprannonHms TPYIl C OpPUTHHATIEH XapaKTep ca PasriIeNaHy B MIECT TOYKH:
1. Kommrekcro naparenso usciensane ua Tpu 6uomapkepa: NT-proBNP, Cystatin C u IL-18
IIpH XocTuTau3upanu 6otan ¢ OX3H.

2. 3a IBpPBH BT B Brirapus e uscnensano cepymMHOTO HUBO Ha Cystatin C ¢ m3uncien eGFR
MDRD Cystatin C mpu 601 ¢ OX3CH.

3. 3a BpBY BT B Beirapus e Hanpasena cemocraBka Ha Cystatin C, eGFR MDRD Cystatin
C u kpeatnnun 1 eGFR MDRD KpCaTHHHUH 3a OLCHKA Ha OBOPEYHO yBpeXIaHe B Xoma Ha
XCH,

4. 3a IBbpBY BT B Bearapnst e uscnensan IL-18 npu 6ommHM ¢ OX3CH, karo UH(IaMaTopeH
MapKep M MapKep 3a alonTo3aTa Ha KapIHOMHOIIHTA,

5. 3a wbpBH BT B Bwirapus ce ycranosssa, ue CCPYMHHTE HHMBA Ha UMTOKMHA [L-18 mpu
OX3CH ca nosuinenn.

6. CobGcTBeH opurHHAIEH IPHHOC € Ne)UHMpaHeTo Ha MparoBa CTOHHOCT Ha IL-18 (219
pg/mL), Han kosTo wectorara Ha pexocnuranusaunute 3a OX3CH npe3 mepBuTe mect
MECela 3HaYMMO HapacTtBa (10 6 nbTH). OpHUrHHATEH IPHHOC € U JIOKa3BaHETO Ha BHCOKA
OTpULIATCIIHA TIPEIUKTHBHA CTOMHOCT Ha IL-18<219 pg/mL, 1o oTHomeHWe Ha
pexocnnram3annu 3a OX3CH 3a mectMeceuen HIEPHOI.

H-p Koctos y4actsa B 18a Hay4YHU NpoeKTa Ha MeauIuHCKu Yuusepcurer-Ilnesen, nma 28
HayYHW CBOOIICHMS M HOKIAIM y HAC M B 4y)KOWHA, KAKTO W MHOXECTBO KIHHHYHH
poy4sanus. Ilo Temara Ha mmceprammsTa H-p KocroB uma 7 cratuu- 4 B OBrapcku
CIIMCAHWS ¥ 3 B YyXXIIU CIIMCAHHUS C UMITAKT PaHr ¥ 5 y4acTus B KOHrpecH (2 B beirapus u 3
B 4y>XOMHa).

B 3akirouenne:;

Pesynrature ot mscnensanusTa Ha H-p Kocros maBar BB3MOKHOCT Jla C€ HaIpaBAT BaXKHU
M3BOZIM C TEOPETHYHO M IIPAKTHYECKO 3HAUCHHE, HucepranmoHHuST Tpyn Ha J-p Kocros
KOMOWHHUpa 3a1bI00YeH aHamM3 Ha JMTCPATYPHUTE NAHHH CbC COOCTBEHW OPHTHHATHH



pesyntati. Cmsitam, 4e TOH MONpHHACS ChINECTBEHO 3a M3CHABAHE Ha KOMOPOHIHOCTTA,
PHUCKOBHAT MpoduI U posisrta Ha Ouomapkepure HaTPUyPETHYCH MENTHI, HHTEPJIEBKUH-]8,
uucratiH C U B3auMoneicTBIeTO MEXIy TIX B MaToreHesara, Xoia  Imporpecusita va CH.
IpencraBennst muceprammonen TPYA ¥ Hayq9HH IyOIMKallM¥ OTTOBAapsT Ha TIPHETUTE
HAayKOMCTPHYHY KPUTEPHH IIPEIBHICHH B 3aKOHA 3a Pa3sBUTHE Ha aKaJEMHYHHS CHCTAB B
Penry6mmka Brirapus u na IIpaBunnnka 3a passutue Ha AKaIeMUYHUS CbCTB B MY -ITnesen
3a npunobuBaHe Ha 06pa3oBaTeTHATA H Hay4Ha cTereH ,,JlokTop”.

Kommnurexcnara onenka na ANCEPTAUMOHHHUS TPYX MM 1aBa OCHOBAaHHe 1a npenopbYam
Ha VBaxaemoro Hayunoro Kypu na npucwam obpasoBareanara u HAy4YHA CTeleH
»10KTOP” B mpodecHoHaTHO HalpaBJieHHe ,MeINNHMHA” N0 HAYYHA CHENHATHOCT
»Kapauonorus” Ha JI-p Koncrantun Muxaiiios Kocros.

Perenszenr:




REVIEW

by Assoc. Prof. Asparuh Georgiev Nikolov MD PhD, Institute for Scientific Research,
Medical University-Pleven, Member of the academic jury, appointed by the order of the
Rector of Medical University-Pleven Ne1295/01.06.2021 based on ProtocolNel from
31.05.2021
Regarding conferment the educational and scientific degreee doctor of the medical
specialty cardiology
of dissertation written by DR. KONSTANTIN MICHAILOV KOSTOV,
doctoral student in the doctoral program "Cardiology", Department of Propaedeutics of
Internal Medicine, Faculty of Medicine, Medical University of Pleven

Biography of the doctoral student

Dr. Konstantin Michailov Kostov was born on August 12, 1986 in the city of Pleven. From
2005 to 2008 he studied at Michigan State University, and in 2008 he obtains a Bachelor's
degree in Human Physiology. In 2014 successfully graduated Medicine at the Medical
University of Pleven. From 2014 to 2020 he was a doctor at the Second Clinic of Cardiology,
University Hospital "Dr. Georgi Stranski". Since 2015 he is an Assistant at the Medical
University-Pleven, MF, Department of Propedeutics of Internal Diseases, Second Clinic of
Cardiology, University Hospital "Dr. Georgi Stranski", Pleven, teaching this discipline on
English language. Dr. Kostoy acquired a specialty in cardiology - in 2020. Since 01.12.2020
he has been a Cardiologist at Specialized Hospital for Active Cardiology Treatment - Pleven,
and since the same year he has been a Cardiologist - Manager of the Medical Center
“MEDCONSULT” PLEVEN. Dr. Kostov's research interests are in the field of arterial
hypertension, ischemic heart disease and heart failure.

The dissertation of Dr. Konstantin Mihailov Kostov "Comorbidity, risk profile and
biomarkers in hospitalized patients with heart failure" implies current and socially significant
health problems of the population in Bulgaria. Heart failure (HF) is a clinical syndrome of
increasing social significance due to the large number of patients affected. The dissertation

death in patients with HF. Therefore, a study is needed to investigate these relationships and
the current dissertation of Dr. Kostov would contribute in this aspect.

Structure of dissertation

The current dissertation has 209 pages, distributed as follows: introduction - 2 pages, review -
51 pages, aim and tasks - | page, material and methods - 18 pages, own results - 75 pages,
discussion - 32 pages., conclusions-2 pages, contributions-2 pages, appendix 1-12 pages,
bibliography-8 pages. The scientific work is illustrated with 72 tables and 41 figures. 243
literature sources were used, 15 of which were in Cyrillic..

The review of the literature

The introduction presents the relevance of the disease subject to the dissertation - heart failure
and the importance of comorbidity, risk factors, biomarkers for myocardial and kidney injury,
as well as the inflammatory mechanisms in the course of CHF.,



The literature review is modern, properly structured and comprehensive. The works of leading
working groups are presented, the contradictions are outlined, the need for further
developments is pointed out. The author discusses in detail both CHF, including a large
number of population-based studies of cardiac and noncardiac comorbidity in CHF, and the
relationship between patients” polymorbidity, high mortality, deteriorating quality of life,

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) with preserved, mid-range and reduced left
ventricular ejection fraction and 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 the course of HF. To achieve this aim, 4
tasks have been set.

Material and methods

The study included 337 patients hospitalized in Second Clinic of Cardiology at the University
Hospital "Dr. Georgi Stranski" for the period 2016 - 2018. Patients were followed-up
prospectively for 24 months. The following methods were used: documentary, clinical, a
questionnaire was developed for patients, instrumental, laboratory and immunological
methods and the research data was processed with the program IBM SPSS statistics. All
material and methods are presented in detail.

Results of the study are presented in seventeen sections.

The first section presents the results of the analysis of the symptoms of patients associated
with the manifestations of HF during hospitalization. The highest relative proportion of
clinical criteria for ECCHF is nocturnal dyspnea, followed by dyspnea during mild physical
activities; and least cases with dyspnea during usual physical activities.

The second section presents an analysis of blood pressure during hospitalization. Patients with
systolic arterial pressure (SBP) 120-140 mm/Hg predominate during hospitalization followed
by patients with SBP > 140 mm/Hg. Patients with BP 120-140 mm/Hg during hospitalization
showed highest proportion.

The third section analyzes comorbidities, disease progression,  complications,
rehospitalizations, and mortality over a 24-month follow-up period. The author finds that
hospitalized patients with HF are often with more than one concomitant non-cardiac disease
and patients with more two concomitant diseases predominate, followed by these with one
non-cardiac disease. The proportion of patients with three comorbid diseases is also high. The
hospitalized patients with HF are polymorbid regarding cardiac pathology and they are often
with more than two concomitant cardiac diseases. Patients with three concomitant cardiac
diseases show highest proportion followed by patients with two concomitant heart diseases.



Patients with one concomitant cardiac disease showed smallest number — 9.5% and only 0.6%
were without.

The fourth section presents an analysis according to the functional class of the hospitalized
patients. Patients with NYHA IIT FC show the highest proportion, followed by a patient with
ITFC and IV FC.

In the fifth section, an analysis is made according to the type of arrhythmias. Patients with
arthythmias were found to account for 26.5% of the sample, with the most common
arrhythmia being paroxysmal atrial fibrillation, followed by ventricular extrasystoles and non-
sustained ventricular tachycardia (VT).

The sixth section illustrates the type of conduction abnormalities detected. The author finds
that patients with conduction abnormalities are 23.8% from the study group, with the largest
number of patients presenting with right ventricular bundle branch block (RBBB).

The seventh section examined the distribution of left ventricular hypertrophy among patients,
and found that nearly 72% of study participants had LVH.

In the eighth section, the relationship between the left ventricular ejection fraction and the
functional class of HF was studied. Four patients’ categories were differentiated: with
preserved EF > 50%; with preserved EF > 50% + diastolic dysfunction; with mid-range EF -
49% and reduced EF < 40%. The authors find that patients with preserved EF > 50% showed
highest percentage, followed by patients with diastolic dysfunction. Patients with reduced EF
< 40% were the smallest percentage from the cases. Patients with NYHA III F.C. showed
highest proportion among the four examined EF categories, followed by II F.C. in most of the
cases (with the exception of patients with reduced EF and on last place IV F.C.)

The ninth section presents the analysis of the studied three biomarkers NT-pro BNP, IL-18,
Cystatin C in 78 of the patients. The author finds that:

e C(Cystatin C significantly correlates with creatinine and eGFR-creatinine; as for
creatinine the correlation is directly proportional while with eGFR-creatinine the
correlation is multidirectional.

* Patients’ values in interval 60-90 showed highest percentage, followed by these with
30-60 and the smallest number of cases showed values under 30.

*  89.7% from the studied participants are with increased levels of Cystatin C.

e In term of eGFR-Cystatin C (ml/min 1,73 m2) the highest proportion of patients
showed values in the interval 30-60, followed by these with 60-90 and least number of
cases with eGFR higher than 90,

* There is statistically significant relationship between NT-proBNP, Cystatin C and
eGFR-Cystatin C values. The correlation of eGFR-Cystatin C with the considered
biomarkers is inversely proportional, strong with NT-proBNP and very strong with
Cystatin C. The relationship type with NT-proBNP is linear whereas with Cystatin C —
nonlinear.

The tenth section analyzes the rehospitalizations and mortality of the studied contingent. The
total number of rehospitalizations is 97 - (63.9%) were because of HF deterioration, (36.1%)
because of other reasons. Most rehospitalizations (36) occurred in the sixth month followed-
up, and the least (12) — in the third month. In the all four follow-up periods the predominating
reasons for rehospitalizations were deteriorating of HF. Its percentage was highest (81.3) in
rehospitalizations at 24th month and lowest in the rehospitalizations at the sixth month —
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52.8%. The total number of deaths was 45 or 13.7% of the study group, of which 62.2% were
men and 37.8% were women. The proportion of deaths from CV reasons is significantly
higher - 88.9% compared to deaths from other causes - 11.1%

while in non-cardiac comorbidities this trend is not clearly expressed; the only significant
difference in the relative proportions of the non- and rehospitalized subjects was established
in the rehospitalizations for HF at 24th month. The percentage of non-rehospitalized subjects
from the patients without cardiac comorbidity was significantly higher. Significant
relationship between mortality from HF at 12th month with duration of DM, gout and IHD.
There was a statistically significant relationship between mortality from HF until 24 months
with cardiac comorbidity- AF before hospitalization: death patients had a significantly higher
percentage than survivors in this follow-up period.

In the twelfth section, an analysis of the relationship between clinical signs and
rehospitalizations and mortality in HF was performed. There was significant relationship
between rehospitalizations for HF at 3rd month and clinical features of the hospitalized
patients for ECCHF with AH the time of hospitalization, type of the conduction
abnormalities, LV EF and LF hypertrophy. Data also showed significantly higher proportion
of patients with LBBB, decreased EF < 40% and without left ventricular hypertrophy. There

In the thirteenth section, a comparative analysis of comorbidity, rehospitalizations and
mortality in men and women was made.

Sections 14, 15, and 16 performed a comparative analysis of both sexes on noncardiac
comorbidity in patients with HF with preserved EF, an analysis of the relationship between
the studied biomarkers and rehospitalizations and HF mortality, as well as survival. A
significant relationship was found between the quantitative values of the biomarkers NT-pro
BNP, IL-18, Cystatin C and rehospitalizations for HF . Serum IL-18 levels in patients with

In the seventeenth section the risk profile of patients with HF was modeled and according to
the risk of rehospitalizations and death patients with HF were differentiated into 3 groups:
high risk group, intermediate risk group and low risk group for rehospitalizations and death.



The conclusions are presented in eleven points, They are motivated and in response to the
tasks and results.

1. Subjects with HF are polymorbid (more than half of the hospitalized patients with HF are
with three and more concomitant cardiac diseases). THD and AH are leading reasons for CHF
in the examined contingent.

2. Patients with CHF are with high percentage of non-cardiac comorbidities (25.3% have two
and 23.2% have three concomitant non-cardiac diseases). The most frequent non-cardiac
comorbidities in patients with HF are: T2DM, COPD, anemia and gout,

3. Regarding the non-cardiac comorbidity in the contingent with HFpEF, author estimated
statistically significant difference between men and women in the frequency of the thyroid
pathology, anemia and CKF. The anemia and the thyroid pathology are more frequent in
women, whereas patients with CKF predominate in men.

4. The relative proportion of the survived patients at 12th and 24th month is significantly
higher in patients without cardiac comorbidity. The mortality is significantly higher until the
end of the second year in patients with HF with chronic THD and previous MI and with
patients with AF before hospitalization as well.

5. The mortality until 12th month is significantly higher in patients with HF and type 11
diabetes mellitus with duration more than 5 years and in patients with hyperuricemia and
gout,

6. A significant difference was found between rehospitalizations for HF at 3rd month and type
of the conduction abnormalities, LV EF and left ventricular hypertrophy, the rehospitalized
patients have significantly higher relative proportion of LBBB, reduced EF < 40% and
without data for left ventricular hypertrophy.

7. A significant relationship between rehospitalizations for HF at 24th month and clinical
characteristics of hospitalized patients for ECCHF was found with other complications
(pleural effusion) the type of conduction abnormalities and IV EF (reduced EF < 40%).

8. There is no statistically significant relationship between the included in the study cardiac
and non-cardiac comorbidities and between the indicators’ values of biomarkers NT-proBNP,
IL-18, LV EF, NYHA F.C. as well and the frequency of rehospitalizations for ECCHF for the
period of follow-up.

9. The serum levels of Cystatin C and eGFR MDRD Cystatin C are more accurate markers for
assessment of the renal injury stage, as the predicting value of Cystatin C and eGFR Cystatin
C regarding the course of HF i increased with parallel examination of NT-proBNP.

10. A significant association between the quantitative values of IL-18 and the frequency of the
rehospitalizations for HF until 6th month was found.

11. A cut-off point of I1.-18 (219 pg/ml) was defined. The frequency of rehospitalizations for
ECCHEF during the first sixth months significantly increases up to six times with IL-18 values

The contributions of the dissertation were divided on confirmative and original.

The contributions of with a confirmatory character are considered in ten points:

1. Patients with HF are polymorbid most frequently with three and more cardiac
comorbidities. The ischemic heart disease and arterial hypertension are leading causes for
development of chronic heart failure.

2. The percentage of non-cardiac comorbidities is high in patients with chronic heart failure.
The most frequent non-cardiac comorbidities and conditions in patients with HF are: type 11
diabetes mellitus, chronic obstructive pulmonary disease, anemia, hyperuricemia and gout.



3. There is weak correlation between the measures left ventricular ejection fraction and
NYHAF.C.

4. There is no significant relationship between the values of biomarkers NT-proBNP, IL-18
and the indicators LV EF and NYHA Functional Class.

5. Serum levels of the cytokine IL-18 are increased in ECCHF.

6. Serum levels of Cystatin C and eGFR MDRD Cystatin C are more accurate markers for
renal injury in the course of CHF.,

7. The mortality in patients with HF and chronic THD and previous MI is significantly higher.
The mortality in patients with HF and permanent atrial fibrillation is also significantly higher.
8. The mortality until 12th month is significantly higher in patients with HF and T2DM

9. Patients with HF and hyperuricemia and gout are with significantly higher mortality until
the end of the first year.

10. The most frequent cause for death in patients with HF is sudden cardiac death.

The contributions of the dissertation work of original character are considered in SixX points:
1. Complex parallel examination of three markers: NT-proBNP, Cystatin C, IL-18 in
hospitalized patients with ECCHF was performed.

2. Serum levels of Cystatin C with calculated eGFR MDRD Cystatin C in patients with
ECCHF was investigated for the first time in Bulgaria.

3. Comparison of Cystatin C eGF R MDRD Cystatin C and creatinine and eGFR MDRD

4.1L-18 as an inflammatory marker and marker for cardiomyocytes’ apoptosis in patients
with CHF was investigated for the first time in Bulgaria.

5. It was confirmed for the first time in Bulgaria that serum level of the cytokine IL-18 in
ECCHEF are increased.

Dr. Kostov participated in two research projects of Medical University-Pleven. Dr. Kostov
has 28 scientific communications and reports at home and abroad, as well as participation in

dissertation’s topic- 4 in national journals and 3 in international reference journals (with SJR)
and has participated in 5 congresses (2 national and 3 international forums).

Conclusion:
The results of Dr. Kostov's research provide an opportunity to draw important conclusions of
theoretical and practical significance. Dr. Kostov's dissertation combines an in-depth analysis

elucidating the comorbidity, risk profile and role of the biomarkers natriuretic peptide,

interleukin-18, cystatin C as well the interaction between them in the pathogenesis, course and

Regulations for the development of the academic staff in Medical University-Pleven for
acquiring the educational and scientific degree "Doctor".



The presented dissertation fulfills the requirements for acquiring the educational and
scientific degree “doctor”.

and scientific degree “Doctor” in the medical specialty “Cardiology” to Dr. Konstantin
Michailov Kostoy.
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