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I'naBHbI pegakrop:

Tamken6aeBa JaeoHopa HermaToBHa
O00KMOP MEOUYUHCKUX HAYK, npodeccop, 3asedyiowas Kagedpoti enymperHux 6onesnetl u kapouonozuu Ne2 Camapkanockozo
Tocyoapcmeentozo meduyuHcko2o yrusepcumema, npeocedamens Accoyuayuu mepanesmos CamapkaHocko 061acmu.
https://orcid.org/0000-0001-5705-4972
|

3amecTUTEIb IJIABHOTO peaakropa:

Xaii0yauna 3apuna PycianoBHa
00KMOP MEOUYUHCKUX HAYK, PYKOBOOUMENLb OMOeNd OUOXUMUU € 2PYNNOL MUKPOOUOLO2UU
I'Y «PCHIIMIIX um. axao. B. Baxuodosay» https://orcid.org/0000-0002-9942-2910

YNEHDI PEAKLWOHHOM KONIMETUM:

Aassu Anuc JlroTdyniaeBny Puzaes Kacyp AnumakaHnoBu4
axademuk AH PY3, 0okmop meouyunckux O00KMOPp MeOUYUHCKUX HAVK, npogeccop, Pekmop
nayx, npogeccop, Ilpedcedamensy Accoyuayuu Camapranockozo 20cyo0apcmeenio20 MeouyuHcKo2o
Tepaneemos Ysbexucmana, Coeemnux oupexmopa yuueepcumema, https://orcid.org/0000-0001-5468-9403
Pecnybnuxanckozo cneyuaiusuposanHo2o HayuHo-

NpaKmu4ecko2o yenmpa mepanuu u MeOUYyuHCKou 3usayanaes Llyxpar XynoiidepaneBuyu
peabunumayuu (Tawxenm) O00KMOP MEOUYUHCKUX HAVK, NPOPeccop, 3aMecmument

https://orcid.org/0000-0002-0933-4993 Oupexmopa no nayunoii pabome uncmumyma

UMMYHOR02UU U 2eHOMUKY Yenoseka AH PY3
Bokepus Jleo Antonosnd https://orcid.org/0000-0002-9309-3933

axkademukx PAH, 0okmop meduyunckux
nayk, npogeccop, Ipezudenm nayuno2o yenmpa

9 Hdxan KoBak
cepoeuno-cocyoucmoi xupypeuu um. A.H. bakynesa I Sced c E .
(Mocxea), htips://orcid.org/0000-0002-6180-2619 lpocpeccop, npedcedamens Cosema Egponetickozo

obujecmea Kapouoio208 no UHCYIbIY, PYKOBOOUMEb
Kyp0anos Papmantek JaBaeToud CReyuanu3upOBaAHHOU KapouoIo2uu, 3a6e0youutl
axademuk AH PY3, 0okmop meouyunckux nayx, npogecop, omoenenuem Kapouono2uu, Kapouo- u MOPAKAILHOL
Cosemnuk oupekmopa Pecnybaukanckoeo cneyuaiusuposannozo Xupypeui, KOHCYlbmanm-kapouonoe, bonoruya I nenguno,
HAYUHO-NPAKMUYECKO20 MEOUYUHCKO20 YeHMPA KapOUoio2uu Jlecmep (Benuxobpumanus)

(Tawxenm), https://orcid.org/0000-0001-7309-2071
Cepruo Beprapannu

IkasieB Anexceit EBrenbeBud Tpogheccop knunuyeckoli GUOXUMUU U KIUHUYECKOU
I.M.H, ipodeccop, pektop DeepanbHOro rocyjapcTBEHHOIO MONEeKYNAPHOU OUONI02ULL, 21A8HbII 8paY omoena
OIOJKETHOTO 06Pa30BATEIBHOTO YIPEKICHHS BEICIIETO 1abopamoprotl meduyunvl, bonvruya Yuusepcumema Top
o6pasoBanus «VKeBCKast TOCYIapCTBEHHAS MEIUIINHCKAS Bepzama (Pum, Hmanus,)
akagemus» MuUHHUCTEpCTBaA 3apaBooxpanenns Poccuiickoi

Denepanuu

JIupepko Upuna Biragumuposna
00KMOP MEOUYUHCKUX HAYK, npogheccop,
3amecmumens oupexmopa no Hayke Pecnybnukarnckozo
. . CNeyuanu3upo8aHHo20 HayYHO-NPaKMuU4ecKko2o
Kapouonozuyeckoz2o yenmpa, Cunesckuil MeOuyuHCKull
MEOUYUHCKO20 YeHmMpPa hmusuampuu u ny1oMOHOIOUU
ynugepcumem ¢ Kamosuye, [lonvwa (Tlonvwa)

https://orcid.org/0000-0002-0812-6113 Pecnyonuu Ysoexucman (Tauixerm)
https://orcid.org/0000-0003-0059-9183

Michal Tendera
npogeccop kaghedpul kapouonocuu Bepxuecunezckozo

Hoxymanos EBrennii AHaTo/IbeBHY

00KMOP MeOUYUHCKUX HAYK, npogheccop, ypko Baagumup BuktopoBuy
3aMecmument 2eHepatbHo20 OUPeKmopd no 00KMOp MeQUYUHCKUX HayK, npogeccop Ilepsozo
HAyKe u pazeumuio cemu Kiunuk «Llenmp noeuvix Mocxogckozo 2ocydapcmeentozo MeouyuHcKo2o
meduyunckux mexwoao2utty (LLHMT), (Hosocubupck), yuugepcumema um. U.M. Ceuenosa (Mocksa)
https://orcid.org/0000-0002-2560-5167 https://orcid.org/0000-0001-8040-3704
3y¢apos Mupikamosn Mupymaposuy Tpurynosa Panca Xycaunosna
O00KMOP MEOUYUHCKUX HAVK, NPOdeccop, pyKosooumeb JIOKIMOp MeOUYUHCKUX HAVK, PYKOBOOUMENb

omoena I'Y « PCHIIMLX um. axaod. B. Baxuoosa»

J1abopamopuu npeseHmMuUHOL KapoOUoa02ul,
https://orcid.org/0000-0003-4822-3193

8e0VIULl HAYUHBLIL COMPYOHUK Tabopamopuu
UBC u amepockneposa. Pecnybnuxanckuii
CReYUATUUPOBAHHBLIL HAYUHO-NPAKMUYECKULL
Meouyunckul yenmp kapouonozauu (Tawxenm)
ORCID- 0000-0003-4339-0670

AxkunnoB XaduoyJia ArayniaeBuq

00KMOP MeOUYUHCKUX HAYK, npogeccop, Jupekmop
Llenmpa pazeumus npogheccuonanrbhoi keanugurayuu
Meouyunckux pabomuuxos (Tawxenm)

Hacuposa 3apuna Ak6apoBHa Typaer ®epys Parxyiaesuy
DSc, doyenm xagedper enympennux 6onesnetl u KapOuoro2uu OOKMOp MEOUYUHCKUX HAYK,
Ne2 Camapranockozo I'ocyoapcmsennozo Meduyunckozo Hupexmop Pecnybnukanckozo cneyuaiusuposaniozo
ynugepcumema (omeemcmeennwiii cekpemaps) ORCID: 0000- HAYYHO-NPAKIMUYECK020 MeOUYUHCKO20 YeHmpa
0002-8722-0393 (omeemcmeennslii cekpemaps) andokpunonocuu umenu axademuxa FO.I'. Typakynosa
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tibbiyot fanlari doktori,professor, Samarqand davlat tibbiyot universiteti 2-sonli ichki kasalliklar va kardiologiya
kafedrasi mudiri, Samarqand viloyati vrachlar uyushmasi raisi
https://orsid.org/0000-0001-5705-4972
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Bosh muharrir o'rinbosari:

Xaibulina Zarina Ruslanovna
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bilan biokimyo kafedrasi mudiri” https.//orcid.org/0000-0002-9942-2910

TAHRIRTYAT AZOLARL:

Alyavi Anis Lyutfullayevich Rizayev Jasur Alimjanovich
O'zbekiston Respublikasi Fanlar akademiyasining tibbiyot fanlari doktori, professor,
akademigi, tibbiyot fanlari doktori, professor, Samarqand daviat tibbiyot universiteti rektori
O zbekiston Terapevtlar uyushmasi raisi, Respublika https://orcid.org/0000-0001-5468-9403

ixtisoslashtirilgan ilmiy va amaliy tibbiy terapiya markazi
va tibbiy reabilitatsiya direktori maslahatchisi

Ziyadullayev Shuxrat Xudoyberdiyevich
(Toshkent), hitps.//orcid.org/0000-0002-0933-4993 pyacumayey SAurat Audoyherciyovie

tibbiyot fanlari doktori, professor, O’zbekiston Respublikasi
Fanlar akademiyasi Immunologiya va inson genomikasi
instituti ilmiy ishlar boyicha direktor o rinbosari
(Toshkent) https://orcid.org/0000-0002-9309-3933

Bockeria Leo Antonovich

Rossiya fanlar akademiyasining akademigi,
tibbiyot fanlari doktori, professor, A.N. Bakuleva
nomidagi yurak-qon tomir jarrohligi ilmiy markazi

prezidenti (Moskva) Jan Kovak
https://orcid.org/0000-0002-6180-2619 Yevropa kardiologiya jamiyati insult kengashi raisi,

2017 yildan buyon ixtisoslashtirilgan kardiologiya
Kurbanov Ravshanbek Davlatovich kafedrasi rahbari, kardiologiya, yurak va torakal jarrohlik
O'zbekiston Respublikasi Fanlar akademiyasining kafedrasi mudiri, maslahatchi kardiolog Glenfild

akademigi, tibbiyot fanlari doktori, professor,
Respublika ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazining direktor
maslahatchisi (Toshkent)

kasalxonasi, Lester (Buyuk Britaniya)

Sergio Bernardini

hitps-/Jorcid.org/0000-0001-7309-2071 Klinik biokimyo va lflinil'c m{)lek.ulymi b?ologiya {7o’yicfza
professor - Laboratoriya tibbiyoti bo'limi bosh shifokori —

Shklyaev Aleksey Evgenievich Tor Vergata universiteti kasalxonasi (Rim-Italiya)

Tibbiyot fanlari doktori, professor, Rossiya

Federatsiyasi Sog'ligni saglash vazirligining Liverko Irina Vladimirovna

"Izhevsk davlat tibbiyot akademiyasi" Federal tibbiyot fanlari doktori, professor,

davlat byudjeti oliy ta'lim muassasasi rektori Respublika ixtisoslashtirilgan ftiziologiya

va pulmonologiya ilmiy-amaliy tibbiyot
markazining ilmiy ishlar bo'yicha
direktor o'rinbosari (Toshkent)
https://orcid.org/0000-0003-0059-9183

Mixal Tendera

Katovitsadagi Sileziya Tibbiyot Universiteti,
Yuqori Sileziya Kardiologiya Markazi
kardiologiya kafedrasi professori (Polsha)

https://orcid.org/0000-0002-0812-6113 L .
Surko Vladimir Viktorovich

Pokushalov Evgeniy Anatolevich tibbiyot fanlar doktori, professori
tibbiyotfanlari doktori, professgr’ "Yangi ILM. Sechenov nomidagi Birinchi Moskva
tibbiy texnologiyalar markazi" (YTTM) Davlat tibbiyot universiteti (Moskva)
klinik tarmog'ining ilmiy ishlar va rivojlanish https://orcid.org/0000-0001-8040-3704
bo'yicha bosh direktorining o'rinbosari

(Novosibirsk) https://orcid.org/0000-0002-2560-5167 Trigulova Raisa Xusainovna

Tibbiyot fanlari doktori, Profilaktik
kardiologiya laboratoriyasi mudiri,
YulK va ateroskleroz laboratoriyasining

Zufarov Mirjamol Mirumarovich
tibbiyot fanlari doktori, professor,
"akad V. Vohidov nomidagi RIJM

davlat muassasasi" bo'limi boshlig'i" i et'ak' chi ilmiy . X'Odlml. Resp ubll'ka

https://orcid.org/0000-0003-4822-3193 ixtisoslashtirilgan kardiologiya

ilmiy-amaliy tibbiyot markazi (Toshkent)

Akilov Xabibulla Ataullayevich ORCID- 0000-0003-4339-0670
tibbiyot fanlari doktori, professor, Tibbyot

xodimlarining kasbiy malakasini oshirish Turayev Feruz Fatxullayevich

markazi direktori (Toshkent) tibbiyot fanlari doktori, akademik

Y. X To ‘raqulov nomidagi Respublika

Nasirova Zarina Akbarovna ixtisoslashtirilgan endokrinologiya ilmiy

Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar
va kardiologiya kafedrasi dotsenti, DSc (mas'ul kotib) ORCID:
0000-0002-8722-0393 (mas ul kotib)

amaliy tibbiyot markazi direktori
https://orcid.org/0000-0002-1321-4732
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Shklyaev Aleksey Evgenievich Doctor of Medical Sciences, Professor,
Doctor of Medical Sciences, Professor, Rector of the Deputy Director for Science of the Republican Specialized
Federal State Budgetary Educational Institution of Scientific and Practical Medical Center for Phthisiology
Higher Education "Izhevsk State Medical Academy"” and Pulmonology of the Republic of Uzbekistan (Tashkent)
of the Ministry of Health of the Russian Federation https://orcid.org/0000-0003-0059-9183
Michal Tendera Zufarov Mirjamol Mirumarovich
Professor of the Department of Cardiology, Doctor of Medical Sciences, Professor, Head
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AiumoB lounép AnBapoBuY
OOKIMOP MeOUYUHCKUX HAYK, OUPEKMOp
Pecnybnuxanckozo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOWU

SurueB baxTtuép AxmenoBuy4
KaHouoam MeOuyUHCKUX HayK,
oupexmop Camapkanockozo puiuana
Pecnybnuxanckoeo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOUU

AdnynnaeB Akbap XataMoBuY
OOKIMOP MeOUYUHCKUX HAYK, 2NABHbL
HayuHwlil compyoHuk Pecnyonuxanckozo
CReYUAnU3UPOBAHHOZ0 HAYUHO-
NPAKMULECcKo20 YeHmpa MeOUYUHCKOU
mepanuu u peaburumayui
https://orcid.org/0000-0002-1766-4458

Ara6aosin Upuna PyGenoBHa
KaHOuoam MeOuyuUHCKUX Hayk, OOYeHm,
3asedyiowas kagpeopoii mepanuu PIIJ]0,
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Anunesa Huropa PycramoBHa

OOKIMOP MeOUYUHCKUX HAYK, 3a6e0Vioudsl
Kaghedpoii I'ocnumanvroil neouampuu Nol
€ OCHO8AMU HEMPAOUYUOHHOU MEOUYUHbL
TawlIMU

HcemaunnoBa Anosat AGaypaxuMoBHA
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowas 1adbopamopueit
@yHnoamenmansHol UMMYHOIO2UU
HHemumyma uMmyHOR02UU 2EHOMUKU
uenogexa AH PY3

Kamanos 3aiinutaun CaiipyranHoBuy
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowutl 1abopamopuerl
ummyHopezynayuu Hnemumyma
UMMYHONO2UU U 2EHOMUKU

uenogexa AH PY3

KaiomoB Yayroexk KapumoBuu

O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyiowuil Kageopoil 6HympeHHUx
bonesHell u menemeouyunsl Llenmpa
paseumusi npopeccuoHanbHotl
Keanuurayuu MeOUYUHCKUX pabomHuKkos

Xycunona Llloupa AxbapoBHa
Kanoudam Gunocoghckux Hayk, ooyenm,
3aeedyiowas kagedpoil obuetl npakmuxu,
cemetinou meduyunvt P[0
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Mloauxynosa I'ysanaom 3ukpusieBHa
0.M.H., npogheccop, 3a6edyrouas
Kaghedpoil enympennux 6onesmeti Ne 3
Camapranockozo I ocydapcmeentozo
Meouyuncxoeo Uncmumyma
(Camaprano)
https://orcid.org/0000-0003-2679-1296
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reabilitatsiya ilmiy-amaliy
tibbiyot markazi" daviat
muassasasi bosh ilmiy xodimi
https://orcid.org/0000-0002-1766-4458

Agababyan Irina Rubenovna

tibbiyot fanlari nomzodi, dotsent,
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Xanukos Kaxxop Mup3aeBuu
KaHOuoam MeOuyUHCKUX HayK, OOYeHm
3aeedyiowuil kagedpoii 6uonocuyecKkol
xumuu Camapkanockozo
20CY0apCmeeHH020 MeOUYUHCKO20
VHUBepcumema

AnHaeB My3addap

Accucmenm xaghedpwr eHympenHux
6bonesneii u kapouonoauu Ne2
Camapranockozo 2ocyoapcmeenio2o
MeOUYUHCKO20 YHUBEpCUmema
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IUCTATHH C - PAHHAW BUOMAPKEP IIOYEYHOU JJUCO®YHKIIUHA Y MAIIMEHTOB C CEPJEYHO-
COCYJIUCTBIMH 3ABOJIEBAHUSIMHA
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PATIENTS WITH CARDIOVASCULAR DISEASE. Journal of cardiorespiratory research. 2025, vol 6, issue 2, pp.65-71
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AHHOTANIUSA
[Ipobnema mucyHKIMU MOYEK M €€ BIMSHUE HA UCXOMABI B PA3IMYHBIX TPYHIAX KApAUOIOTHYECCKUX OOJNBHBIX MPOIOIKAET
OIMPOKO HCHONB30BaThCA. JIMCHYHKIMS TMOYEK CBS3aHA C PAOOM TPATUIMOHHBIX (AKTOPOB PHCKA CEPACUYHO-COCYIHCTBIX
3a0oneBannii. Vcmonp30BaHre HOBBIX OMOMapKepOB, B YAaCTHOCTH IucTaTHHA C, IS BEIABICHHUS MOBPEXKICHHUS IMOYEK MOXKET
CHocOOCTBOBATh YJIYYLICHHIO PAaHHETO IPOTHO3MPOBAHMS PHCKA Pa3BUTHs ImodedHoi HemoctatoyHoctd (P®). Iucratma C
YIOBJIECTBOPSCT MHOTUM XapaKTEPUCTUKAM B KQ9eCTBE UICATHHOTO OMOMapKepa, KOTOPBI MOXKET TOMOYb HE TOJNBKO B BBISIBJICHUN
paHHUX QOPM ITOBPEKICHUS ITOYCK, HO U B OIleHKE pricka OP, moTpeOHOCTH B 3aMECTUTEIIFHON ITOYECYHOU TEpaIlid U PIUCKAa CMEPTH
Y HaIMEHTOB OTICIICHUH HHTCHCUBHON Teparvy B KapIHOJOTHYSCKIX KIMHUKAX. [lopakeHUe MOYeK Ipu MHOTHX 3a00JIeBaHUSX, B
TOM YHCIIE U TeX, KOTOPEIe H3HAYATBHO HE PACCMATPUBAIOTCS KaK ITOYCHYHBIE, 00yCIaBIUBACT HEOOXOAUMOCTD pa3pabOTKH €MHBIX
ITOIX0JIOB K BEJICHUIO MTAIIMEHTOB C BBIABIICHHOM XpoHUIeckoir OP, 0coOCHHO K paHHEH MPOPHUIAKTHKE U JICUCHHUIO €€ OCTIOKHCHUH,
TaKUX Kak aHeMus, (pochOopHO-KAIBIMEBBIC METAOONMMYCSCKAE HAPYIIEHUs, KOTOPBIE CYIIECTBEHHO YXYAIIAIOT MPOTHO3 APYTHX
3a00J1€BaHUI.
KuroueBbie cjioBa: moveyHas qucyHKIWS, HIIEMHYecKas 00JIe3Hb cepara, muctataH C.
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CYSTATIN C - AN EARLY BIOMARKER OF RENAL DYSFUNCTION IN PATIENTS WITH
CARDIOVASCULAR DISEASE

ANNOTATION

The problem of kidney dysfunction and its impact on outcomes in different groups of cardiac patients continue to being widely
used. Kidney dysfunction is associated with a number of traditional cardiovascular risk factors. The use of new biomarkers, cystatin
C in particular, to identify kidney injury can contribute to the improvement of early prediction of a risk for renal failure (RF). Cystatin
C satisfies many characteristics as an ideal biomarker that can assist in not only detecting the early forms of kidney injury, but also
in assessing the risk of RF, the needs for renal replacement therapy, and the risk of death in intensive care unit patients in cardiac
clinics. Kidney involvement in many diseases, including those that are not initially regarded as renal, necessitates the elaboration of
uniform approaches to managing patients with identified chronic RF, especially to the early prevention and treatment of its
complications, such as anemia, phosphorus-calcium metabolic disorders, which substantially worsen the prognosis of other diseases.
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SISTATIN C - YURAK QON-TOMIR KASALLIGI BILAN OG’RIGAN BEMORLARDA BUYRAK
DISFUNKSIYASININING ERTA BIOMARKERI

ANNOTATSIYA

Buyrak disfunksiyasi muammosi va uning yurak qon-tomir kasalligi bilan og’rigan bemorlarning turli guruhlariga ta'siri keng
qo'llanilmoqda. Buyrak disfunksiyasi bir qator yurak-qon tomir xavf omillari bilan bog'liq. Buyrak shikastlanishini aniqlash uchun
yangi biomarkerlardan, xususan, sistatin C dan foydalanish buyrak yetishmovchiligi xavfini erta bashorat gilishga yordam beradi.
Sistatin C nafaqat buyrak shikastlanishining dastlabki shakllarini aniqlashda, balki buyrak o'rnini bosuvchi terapiya ehtiyojlarini va
shifoxonalarda reanimatsiya bo'limidagi bemorlarda o'lim xavfini baholashda yordam beradigan ideal biomarker sifatida ko'plab

xususiyatlarni ochib beradi.

Kalit so'zlar: buyrak disfunktsiyasi, yurak-qon tomir kasalligi, sistatin S.

Topicality. Since the mid-20th century, cardiovascular
diseases (CVD) have been the leading cause of death and
disability in the industrialized world, leading to a steady increase
in healthcare costs. At the same time, experts from the World
Health Organization predict a further increase in cardiovascular
morbidity and mortality in both economically developed and
developing countries due to population aging and lifestyle
factors [1]. Epidemiologists pay special attention to the early
detection and correction of risk factors (RF) that determine the
destabilization of the course of diseases associated with
atherosclerosis, including coronary heart disease (CHD).
Numerous studies have proven the role of renal dysfunction
(RD) as an independent predictor of cardiovascular morbidity
and mortality. It has been shown that a moderate decrease in
renal function increases the risk of developing arterial
hypertension (AH), CHD, heart failure (HF) and death from
CVD [1, 2]. Chronic kidney disease (CKD) is defined as kidney
damage or decreased kidney function for 3 months or more, i.e.
the presence of chronic DP. The disease is classified into 5
stages, which differ in patient management tactics, the risk of
developing end-stage renal failure (ESRF) and cardiovascular
complications (CVC). Anamnestic indication of the presence of
morphological kidney pathology is not necessary for verification
of CKD. It has been established that a patient with CKD is 20
times more likely to die from heart disease than from end-stage
kidney disease [3]. At the same time, in patients with end-stage
CKD, CVD is the cause of 43-50% of all deaths [4], which
determines the relevance of identifying DP in patients with CVD
and the need for their aggressive prevention in patients with
CKD. The problem of DP and its impact on outcomes in various
groups of cardiac patients continues to be widely discussed. The
increase in the number of patients with coronary heart disease
with DP can be explained by both an increase in the proportion
of elderly patients (given the known association of decreased
renal function with age [5]) and the influence of increasingly
common background and concomitant pathology (type 2
diabetes mellitus - DM-2, hypertension, chronic heart failure -
CHF). It is known that mortality due to acute DP in the general
population is 41%; among patients with myocardial infarction
(MI) with ST segment elevation - 55%, among patients with MI
without ST segment elevation - 22% [6]. According to F.
Masoudi et al. [7], in the USA, among hospital patients, normal
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renal function was determined in only 16%, mild decrease in
renal function (glomerular filtration rate SFR 60-89
ml/min/1.73 m2) - in 43%, moderate (SFR 30-59 ml/min/1.73
m2) - in 32% and severe (SFR 30 ml/min/1.73 m2) - in 9%.
Mortality in hospitals in patients with concomitant CKD is 21%
compared to 6-8% in the general population of patients with MI
[8]. The presence of DP is associated with a number of traditional
risk factors for the development of CVD. In our previously
published studies, we have shown that the prevalence of DP
among patients with ST-segment elevation MI is 37%, it is more
often detected in older patients, women, as well as in patients
with a complicated cardiovascular history and more severe
manifestations of acute HF according to Killip. In addition,
patients with DP are less likely to undergo percutaneous
interventions, which is an additional factor worsening their
prognosis.

The purpose of the study. Decreased renal function is
associated with such background (for coronary heart disease)
diseases as hypertension, diabetes mellitus (DM), CHF and
increases the likelihood of death during the hospital period [9].
Thus, among patients with CHF, kidney pathology occurs in
44% [10]. The problem of acute kidney injury (AKI) is also
relevant when performing therapeutic and diagnostic
radiological procedures with contrast. The prevalence of
nephropathy induced by a contrast agent (contrast-induced -
CIN) in the general population does not exceed 2% [11]. In high-
risk groups (elderly patients, those with previous kidney disease,
diabetes, heart failure, arterial hypotension, anemia, dehydration,
and those using nonsteroidal anti-inflammatory drugs), the
prevalence of CIN reaches 20-30% [11]. There is evidence that
taking rosuvastatin at a dose of 10 mg/day 2 days before
angiographic examination and for 3 days after it significantly
reduces the risk of developing contrast-induced AKI [12].

It is also important to remember about assessing renal
function when prescribing any long-term drug therapy, which is
especially important for drugs in the groups of anticoagulants,
hypoglycemic drugs (HDA) and statins. The problem of
undiagnosed CKD is especially relevant among patients with
diabetes. According to registry studies, almost 40% of patients
with type 2 diabetes are characterized by the presence of CKD
of various stages, which, however, is not taken into account
when prescribing oral HDA. This fact is the cause of therapy-
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induced transient episodes of hypoglycemia, which naturally
worsens the prognosis of the underlying disease [13]. At the
same time, most antidiabetic drugs have limitations, and in some
cases, contraindications when prescribed to patients with DP.
The daily dose of HDA should be adjusted depending on the
SCF, this is especially true for metformin, since it is
contraindicated in moderate and severe DP [14]. New
antidiabetic drugs are better tolerated by patients with severe
renal impairment, although clinical experience remains limited
for many of them [15]. For patients with a cardiological profile,
the problem of dosing and indirect anticoagulants is relevant. In
a multicenter prospective study EPICA, which included 4093
patients over 80 years old who took vitamin K antagonists for
atrial fibrillation (AF), the prevalence of CKD, determined by
SCF, was assessed. The risk of bleeding was determined using
the Cockcroft-Gault and MDRD (Modification of Diet in Renal
Disease) formulas. It was found that the risk of bleeding is higher
in patients taking vitamin K antagonists with moderate and
severe atrial fibrillation, regardless of the formula for
determining SCF. These data confirm the need for more frequent
monitoring of blood coagulation parameters in elderly patients
[16]. The ROCKET-AF study assessed the efficacy and safety of
rivaroxaban, a new factor X inhibitor.

Materials and methods of research. The study included
14,264 patients with non-valvular AF and additional stroke risk
factors compared with standard warfarin therapy under the
control of an international normalized ratio of 2 to 3 [17].
Rivaroxaban is known to be primarily metabolized by the liver,
but about 1/3 of it is metabolized by the kidneys [18]. Patients
with an SCF of 30 ml/min were excluded from the study, while
the daily dose of rivaroxaban was reduced from 20 to 15 mg in
patients with an SCF of 30 to 49 ml/min. It has been established
that new anticoagulants (X-factor inhibitors), such as
rivaroxaban, dabigatran and apixaban, are not associated with a
higher risk of bleeding in patients with non-valvular AF and
concomitant CKD [19]. Thus, DP is associated with a number of
traditional risk factors for the development of CVC, while it has
not only an indirect but also an independent effect on the
occurrence of adverse outcomes in patients with coronary heart
disease; its identification is an important condition for safe
treatment. Currently, the diagnosis of AKI or chronic kidney
injury is based on the detection of changes in the volume of
hourly diuresis, the concentration of creatinine in the blood and
SCEF. It is known that an increase in the level of creatinine in the
blood serum can depend not only on kidney function, but also on
many other factors not associated with the excretory system [20],
in particular, on the pathology of the musculoskeletal system and
liver. The main limitation of kidney injury diagnostics using
creatinine level assessment is its late increase: it has been
determined that in many cases it occurs only 24-48 hours after
kidney injury.

Results of the study. The explanation may be that the
kidneys have a significant functional reserve, so the creatinine
concentration does not change until 60% of the renal
parenchyma is morphologically lost. Renal function itself is
traditionally assessed using the formulas for calculating the SCF:
Cockcroft-Gault and MDRD. The MDRD formula was
developed on the basis of a study involving 1,628 people, of
whom 1,070 were randomly selected and 500 people formed the
control group. The aim of this study was to determine the most
accurate formula for calculating the SCF. Calculations were
made using stepwise regression analysis. The results of the study
showed that the MDRD formula calculates the SCF more
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accurately and, accordingly, has a higher sensitivity compared to
the calculation of creatinine clearance in determining the stage
of DP [21]. The advantages of the MDRD formula are that it is
derived from the determination of the renal clearance of 125I-
iothalamate in a large group of patients, both Caucasian and
Negroid, with a wide range of kidney diseases. The formula
allows one to estimate the SCF standardized by body surface
area. There are two versions of the MDRD formula: full and
abbreviated. To calculate the SCF using the full (original)
formula, a number of biochemical parameters are required along
with serum creatinine. To use the abbreviated MDRD formula,
only demographic data (gender, age, race) and serum creatinine
level are required. The formula is designed for men, and a
correction factor is proposed for women. In the MDRD study,
which evaluated the Cockcroft-Gault formula in one laboratory,
it overestimated the SCF by 23%. In addition, the Cockcroft-
Gault formula overestimates the CrCr at a SCF level of 60
ml/min. Thus, the assessment of DP, especially at normal or
borderline creatinine levels, is more accurately carried out using
the MDRD formula and, in general, the presented formulas
reflect different processes. However, MDRD is not ideal either,
since errors may be detected in patients with initial
manifestations of DP. It is clear that for prospective and early
diagnostics of AKI at the earliest possible stage according to the
RIFLE criteria [23] adopted in leading clinics, more sensitive
markers than an increase in the level of creatinine in the blood
are needed.

Discussion. The limitations of the use of SCF are reduced to
the listed reasons, since the main criterion for calculating the
SCF is the same level of creatinine in the blood. Thus, in recent
years, there has been great interest in the search for new, highly
sensitive biological markers that allow one to determine renal
dysfunction at the initial stages and to assess the individual risk
and prognosis of DP development in a patient, as well as to
monitor the effectiveness of treatment of the underlying disease
in relation to potential nephrotoxicity. It is assumed that the
“ideal” biomarker should be produced by damaged kidney cells,
its level should increase immediately after even a small volume
of damage to the renal tissue, when it is still potentially reversible
for the organ. In addition, the level of such a biomarker should
be proportional to the degree of damage for potential riskometry
and monitoring of treatment effectiveness. It should decrease
soon after improvement of kidney function. Such a marker
should be collected for laboratory testing in a non-invasive way,
provide the possibility of simple and rapid measurement, reflect
the pathophysiology of the disease and have high prognostic
significance [24].

Findings. According to many authors, the most promising
biomarkers for early diagnostics of kidney damage are those not
associated with impaired renal filtration function, but reflecting
morphological damage to the renal parenchyma, proliferation,
differentiation and apoptosis of cells, immune response disorders
and production of cytokines and chemokines [25]. Based on the
results of experimental studies, a number of biomarkers have
been proposed for early diagnostics of DP, including interleukin-
18 (IL-18), kidney injury molecule type 1 (KIM-1), neutrophil
gelatinase-associated lipocalin (NGAL), and cystatin C [26]. IL-
18 is a pleiotropic proinflammatory cytokine that plays an
important role in the inflammatory cascade [27]. Thus, the
results of a number of studies have shown a slight increase in its
content in kidney tissue under conditions of experimentally
induced damage and its key role in the induction of ischemic
kidney damage [28, 29]. In isolated damage to the proximal
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tubules of the nephron in mice, an increase in the content of IL-
18 in the hypoxic zone and an increase in its level in the urine in
the ischemic variant of AKI were detected [30]. This prompted
a number of clinical studies aimed at proving the possible role of
IL-18 as a biomarker of AKI. There is evidence that the
expression of IL-8 may be associated with the progression and
damage of the atherosclerotic plaque [31]. In the study by C.
Parickh et al. [32], it was demonstrated that elevated
concentrations of IL-18 are an independent risk factor for the
development of CVD. Another biological marker that can
potentially be considered as an early indicator of AKI is KIM-1,
which is determined in urine. This is a transmembrane protein
with immunoglobulin and mucin domains, first described in
1998 [33]. In intact renal tissue, it is contained in small amounts,
but after renal ischemia, its level in regenerating proximal
tubules increases significantly. As shown in experimental
models, an increase in the KIM-1 level is associated with
ischemic kidney injury and is not always accompanied by an
increase in blood urea nitrogen and creatinine [34]. Numerous
studies show that KIM-1 is a highly sensitive and specific marker
of kidney injury and has a high prognostic value in predicting the
risk of developing acute renal failure [35] in patients with CVD.
NGAL is a protein with a molecular weight of 25 kDa, initially
detected in neutrophils and somewhat later in small amounts in
the epithelium of renal tubules. In healthy humans, NGAL is not
detected in the blood or is present in small concentrations in
various tissues or organs with activated epithelial cells [36]. In
ischemic kidney injury, its expression in tubular epithelial cells
increases many times, its concentration in the blood and
excretion in the urine increase, outpacing the increase in
creatinine concentration by 24-48 hours [37].

In a study devoted to the prognostic role of NGAL in urine
in patients after open heart and vascular surgery under conditions
of prolonged artificial circulation, it was found that the NGAL
level in urine increased 2-6 times already 2 hours after surgery,
while creatinine and urea concentrations remained within the
permissible values. 24 hours after surgery, the NGAL level in
urine returned to baseline. An increase in the concentration of
creatinine in the blood and urea was noted only on the 2nd day
[38]. Thus, lipocalin has proven its effectiveness in early
prediction of the risk of AKI, especially in patients with coronary
artery disease, after planned coronary artery bypass grafting
(CABG) [39]. Another actively discussed biological marker of
early kidney injury, cystatin C, is a non-glycosylated protein
with a molecular weight of 13.4 kDa and an isoelectric point at
pH 9.3. Belongs to the family of cysteine proteinase inhibitors,
is identical to post-y-globulin and has two disulfide bonds
located in the C-terminal region of the molecule. This protein is
encoded by the CS73 gene, localized on the short arm of
chromosome 20 [40]. As early as 1979, it was suggested that
serum cystatin C could serve as a marker reflecting SCF [40]. In
patients on hemodialysis, its level was 13 times higher than that
in healthy individuals [40]. Early studies (1984-1985) showed
that serum cystatin C was indeed a marker of SCF and was not
inferior to creatinine in early studies [41]. In addition, it has been
shown that the serum cystatin C level is a more reliable marker
of SCF than other low-molecular proteins (B2-microglobulin,
retinol-binding protein, and complement factor D) [41].
Currently, these facts are explained by the fact that cystatin C is
characterized by a constant rate of production by almost all
nucleated cells of the body, free glomerular filtration, is
completely metabolized in the kidneys and is not subject to
tubular secretion, which makes it an almost ideal marker for
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determining SCF [24]. It is generally accepted that the serum
cystatin C level does not depend on race, gender, muscle mass,
and its concentration in plasma is relatively stable [42].
According to some data, with increasing age, the cystatin C level
slightly increases, which is associated with a natural decline in
kidney function with aging [42]. However, there is currently
evidence that the formation of cystatin C is not constant. The
main factors influencing the serum cystatin C level are
considered to be height and body weight, smoking, alcohol
consumption, C-reactive protein (CRP) level, as well as systemic
inflammatory diseases such as rheumatoid arthritis and steroid
therapy [43]. Some studies have noted a relationship between
increased serum cystatin C levels and obesity [44], which raised
the question of the mechanisms of cystatin C hyperproduction by
adipocytes and the limitation of the use of cystatin C for
assessing GFR in patients with an increased body mass index
(BMI) [44]. Another extrarenal factor influencing the cystatin C
level is thyroid function: in hyperthyroidism, its level increases,
while in hypothyroidism, it decreases [45]. The advantage of
cystatin C over serum creatinine has been proven in patients with
diabetic nephropathy, when the GFR remains normal or
increased. It has been established that there is a pronounced
disproportion between the SCF calculated using the MDRD
formula based on the concentration of creatinine in the blood
serum and cystatin C: cystatin C turned out to be a more accurate
marker of the progression of renal dysfunction than creatinine,
with a SCF > 60 ml / min/ 1.73 m2, which can be used for early
prediction of renal dysfunction in diabetes mellitus [46]. It has
also been shown that cystatin C is superior to creatinine in terms
of prognostic significance in relation to assessing the SCF and
predicting the risk of death and developing CVE [47]. Numerous
studies demonstrate a strong relationship between the level of
cystatin C and the risk of developing CVE. Elevated cystatin C
levels are associated with both progression of renal impairment
and increased risk of all-cause mortality and development of CV
events such as MI, ischemic stroke, HF, as well as peripheral
arterial disease, severity of atherosclerotic process, and
metabolic syndrome [47]. Some authors suggest that elevated
cystatin C levels may be associated with high CV mortality
regardless of renal impairment [48]. Elevated cystatin C levels
in patients with MI are associated with increased mortality. In
addition, it was found that in patients with multiple
atherosclerotic lesions of the coronary arteries according to
coronary angiography, the concentration of cystatin C is higher
than in patients with lesions of only one coronary artery [49].
According to data published in the Annals of Internal Medicine,
cystatin C predicts the risk of developing HF more accurately
than serum creatinine, a more commonly used parameter of renal
function. Elevated cystatin C levels were associated with an
increased risk of developing HF even after adjustment for
confounders, while creatinine concentration Wwas not
significantly associated with the risk of developing HF [22]. In a
recent study evaluating the prognostic role of cystatin C in
relation to the development of hospital complications in patients
undergoing CABG, no statistically significant differences were
found in serum creatinine concentrations and SCF either before
or after surgery between patients in the low, intermediate, and
high risk groups according to the EuroSCORE scale. At the same
time, with an increase in risk according to the EuroSCORE scale,
the concentration of cystatin C in the blood serum increases.
There were no significant differences in serum creatinine
concentrations and SCF in patients with favorable and
unfavorable outcomes either before or after CABG. At the same
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time, the concentration of cystatin C in patients with an
unfavorable outcome was significantly higher than in patients
with a favorable outcome one day before CABG and on the 7th
day after it [24]. In a study by Russian authors, a prognostic
model for the risk of complicated postpericardiotomy syndrome
was developed in patients who underwent heart valve
replacement. A high risk of developing postpericardiotomy
syndrome is established based on a serum cystatin C level of
more than 5.45 mg/l [47]. In a study by A.P. Rebrov et al. [48],
a relationship was determined between the level of cystatin C
and target organ damage in hypertension, including hypertensive
nephropathy. The study group included 94 patients (men and
women) diagnosed with hypertension aged 30-65 years. It was
found that the median serum cystatin C level in individuals with
hypertension was 1029.4 ng/ml (772; 1216), minimum — 350
ng/ml, maximum — 2371.95 ng/ml. Relationships were found
between the cystatin C level and age over 50 years, obesity, stage
and risk of hypertension, heart failure. In men under 50 years, a
more rapid and statistically significant increase in the cystatin C
level was determined than in women. In addition, in women, an
increase in serum cystatin C was detected with hypertension
duration of more than 10 years. Relationships have been
established between the level of cystatin C and SCF, left
ventricular myocardial mass index, the presence of
atherosclerotic plaques in the carotid arteries and an increase in
the thickness of the intima-media complex, and the size of the
heart cavities [48]. According to S. Zhao et al. [49], cystatin C is
a marker that reflects not only AKI, but also oxidative status. In
addition, it was found that the combination of elevated
concentrations of cystatin C, total bilirubin and CRP in patients
undergoing percutaneous coronary intervention are independent
risk factors for in-stent restenosis. Recent studies have shown
that DP is associated with microbleeds in the brain. It has been
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proven that elevated serum cystatin C concentrations are
associated with the presence of microbleeds in the brain in
patients with acute stroke, regardless of other risk factors, such
as gender, age and risk factors for the development of CVE [50].
In addition, older age, BMI, and CRP levels are independently
associated with cystatin C levels. All of the above determines
serious limitations of the most common methods for determining
renal failure using the traditional indicator of kidney damage —
creatinine. Currently, many biomarkers are known that reflect
kidney damage at the earliest stages, many of which have
sensitivity and specificity, as well as reproducibility, that are
quite acceptable for clinical use. In addition, the special value of
a number of markers is determined by their versatility — the
possibility of using them not only for diagnosing renal failure,
but also for predicting cardiovascular events. Perhaps the most
promising in this regard is cystatin C, since its elevated
concentrations can be associated with the risk of developing not
only nephropathy, but also fatal cardiovascular events. The use
of “new” biomarkers, in particular cystatin C, to detect kidney
damage can help improve early prediction of the risk of
developing renal failure. In our opinion, cystatin C meets many
characteristics of an “ideal” biomarker, which can be used not
only to detect early forms of kidney damage, but also to assess
the risk of developing renal failure, the need for renal
replacement therapy, and the risk of death in patients in intensive
care units of cardiology clinics. Kidney involvement in many
diseases, including those not initially considered renal, makes it
necessary to develop unified approaches to the management of
patients with identified chronic renal failure, especially in terms
of early prevention and treatment of its complications: anemia,
phosphorus-calcium metabolism disorders, which significantly
worsen the prognosis of other diseases.
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