(GEORGIAN
VIEDICAL
INEWS

ISSN 1512-0112 No 5 (302) Maii 2020

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
bogodmggmml Lsdgwoobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 5 (302) 2020

Published in cooperation with and under the patronage
of the Tbilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IIATPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

30dm0393> mdoaolols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmdoms s dobo 3sG®mbogom

EXXEMECSIUHBIN HAYYHBIN KYPHAJI
TBUJUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,
editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaununckne HOBOCTH I'py3mu - exeMeCSUHBIH PElEH3UPYEMbIM HAy4IHBIM KypHal,
nznaéres PenakunoHHo Koternei u MexayHapoaHo# akajieMueil HaykK, 00pa3oBaHusl, UCKYCCTB U
ecrectBo3HaHus (IASEIA) CIA ¢ 1994 roga Ha pyCCKOM M aHTJIIMCKOM SI3bIKaX B IIEJISIX MOAICPKKH
MEIUIMHCKON HayKH MU yIy4IIeHUs 3ApaBOOXpaHeHUs. B kypHase myOIUKYIOTCS OpUTHHAIBHBIC
Hay4YHble CTaThU B OOJIACTH METUIMHBI, OMOJOTUU U (apMaluy, CTaTbh OO030pPHOTO Xapakrepa,

Hay4YHbIC COO6H.I€HI/I$I, HOBOCTU MCIWILMHBI U 3APAaBOOXPAHCHUS.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 6a3e qanubsix SCOPUS, PubMed 1 BUHUTU PAH.

[TonmHoTekcTOBBIE CTaThU KypHana noctynHsl yepes3 b/l EBSCO.

GMN: Georgian Medical News — Lo Jo®mggaoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg3b0gdm bodgoEobm @y bbodgdso gy@dbsao, asdmoizgds 1994 Fanowsb, Fo®dmowagbls
bodgosdiom gomagyoobs s 5d3-0l d9360909d0L, aobosmengdols, 0beyglE®ool, bgermgbgdols
s 39b9d0LdgB Yz gdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Jo @yl
> 0baaoly® gb6govy J399bwgds 9Jb3gM0dgbG o, mgm@oymo s 3Gs]Bogyeo bobosmols
M@0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dszool begyg®mdo,
dodmbogngomo baslbosmol LEs@ogdo.

J9ebsao obpgdbo®gdyaos MEDLINE-ol bsg@msdm@obm LobEgdsdo, sbobyaos
SCOPUS-o0l;, PubMed-ols @ws BUHUTH PAH-0ls dmbsigdms dobgddo. LRs@ogdol borygao @gjl@o
bgedolsgemdos EBSCO-I dmbsigdms dsbgdowsb.



MEJUIIMHCKHUE HOBOCTHU I'PY3UHA

ExxeMecsuHbIil COBMECTHBIN IPY3HHO-aMEPUKAHCKUI HAYUHBIN JJIEKTPOHHO-IIEYATHBIN KypHaI
ATeHTCTBa MEAMIIMHCKOW MHpOpManu ACCOIMaNy IeNI0BOi mpecchl [ py3uu,
AKazieMuM MEAMIMHCKUX Hayk [ py3un, Mex1yHapoaHOH aka/leMUuH HayK, HHAYCTPUH,
obpazoBanus u uckyccts CLLIA.

Wznaercs ¢ 1994 r., pacupoctpansercs B CHI, EC u CILIA

IVIABHBIA PEJAKTOP

Huxkonaii [Tupuxananmsunu

HAYYHBIN PEJAKTOP

Enene I'mopranze

3AMECTHUTEJIb ITTABHOT'O PEJAKTOPA
Huno MukaGepunze

HAYYHO-PEJAKIIUOHHBIA COBET
3ypad Bagaukopua - npeacenareas HayuHo-peraknmoHHOTO coBeTa
Muxaun baxmyrckuii (CLLIA), Anexcanap I'ennunr (I'epmanns), Amupan [amkpennnsze (I'pysus),
Koncrantun Kunnanu (I'pysus), [eopruii Kamxamunaze (I'py3us),
[Taara Kypranuaze (I'py3us), Baxranr Macxynus (I'py3us), Tamapa Mukadepunze (I'pysus),
Tenrusz Puznuc (CILA), Pesa3 Cenuansumm (I py3ust), Jasug Dmya (CLLIA)

HAYYHO-PEJAKIHMOHHAS KOJUIET'USA
Koncrantun Kunuanm - npeacenarens HayuHo-penakumoHHON KoJLIeruu
Apxumarnput Axam - Baxtanr Axamanze, Amupan Autanse, Hemm AnrenaBa, Tenru3 Acarnanu,
T'ust bepanze, Puma bepuamsuiu, Jleo bokepus, Orap I'epamana, Jlnana ['ornamsunu, Homap ['orebamsum,
Huxomaii ['onranse, JIug /IBananx3e, Manana JKsanus, Tamap 3epexunze, Mpuna Ksauanse,
Hana Ksupxksenus, 3ypad Kesanumsuim, ['ypam Kuknaamnze, Teitmypas Jlexxasa, Homap Jlomumse,
Joxannywmxku Menortu, Mapuna Mamananze, Kapaman [larasa, Mamyka [Tuptixanaumsuiu, AHHA
PexsuamBum, Maka Conoramsumm, Pama3z Xertypuanu, Pynonsd Xoxendemmaep, Kaxabep Uenmnmze,
Tunarua YnkoBanu, Apurm Uxorya, Pamas [llenrenus, KereBan D0panmaze

Website:
www.geomednews.org

The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177,
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Bepcus: neuarnas. Llena: ceoGomHas.
YciioBUSI MOANMMCKH: TTONMKCKA IPUHUMAETCS Ha 6 1 12 MecsIiieB.
ITo Bompocam noanucku odpamaTses no Ted.: 293 66 78.
Kounrakrnblii agpec: ['py3us, 0177, Tounucwu, yn. Acaruanu 7, 1V stax, komHara 408
Te.: 995(32) 254 24 91, 5(55) 75 65 99
Fax: +995(32) 253 70 58, e-mail: ninomikaber@geomednews.com; nikopir@geomednews.com

ITo Bompocam pa3MenieHus1 peKJaMbl 00pamarbes mo Tej.: 5(99) 97 95 93

© 2001. Acconnanms /1e10Boii npeccol ['py3un
© 2001. The International Academy of Sciences,
Education, Industry & Arts (USA)



GEORGIAN MEDICAL NEWS
Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business
Press; Georgian Academy of Medical Sciences; International Academy of Sciences,
Education, Industry and Arts (USA).
Published since 1994. Distributed in NIS, EU and USA.

EDITOR IN CHIEF
Nicholas Pirtskhalaishvili

SCIENTIFIC EDITOR
Elene Giorgadze

DEPUTY CHIEF EDITOR
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council
Michael Bakhmutsky (USA), Alexander Génning (Germany),
Amiran Gamkrelidze (Georgia), David Elua (USA),
Konstantin Kipiani (Georgia), Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia),
Vakhtang Maskhulia (Georgia), Tamara Mikaberidze (Georgia), Tengiz Riznis (USA),
Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Konstantin Kipiani - Head of Editorial board
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava,

Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria, Kakhaber Chelidze,
Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Ketevan Ebralidze, Otar Gerzmava,
Liana Gogiashvili, Nodar Gogebashvili, Nicholas Gongadze, Rudolf Hohenfellner,
Zurab Kevanishvili, Ramaz Khetsuriani, Guram Kiknadze, Irina Kvachadze, Nana Kvirkvelia,
Teymuraz Lezhava, Nodar Lomidze, Marina Mamaladze, Gianluigi Melotti, Kharaman Pagava,
Mamuka Pirtskhalaishvili, Anna Rekhviashvili, Maka Sologhashvili,

Ramaz Shengelia, Tamar Zerekidze, Manana Zhvania

CONTACT ADDRESS IN TBILISI

GMN Editorial Board Phone: 995 (32) 254-24-91
7 Asatiani Street, 4" Floor 995 (32) 253-70-58
Thilisi, Georgia 0177 Fax: 995 (32) 253-70-58

CONTACT ADDRESS IN NEW YORK

NINITEX INTERNATIONAL, INC.

3 PINE DRIVE SOUTH Phone: +1 (917) 327-7732
ROSLYN, NY 11576 U.S.A. WEBSITE

www.geomednews.org



K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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BIOMARKER sST2 AS AN EARLY PREDICTOR OF ACUTE RENAL INJURY IN PATIENTS
WITH ST-SEGMENT ELEVATION ACUTE MYOCARDIAL INFARCTION

'Vyshnevska 1., "Kopytsya M., 'Hilova Ya., ’Protsenko E., 'Petyunina O.

IState Institution L.T. Mala National Institute of Therapy of the National Academy of Medical Science of Ukraine;
’V.N. Karazin Kharkov National University, Ukraine

One of the serious complications of acute myocardial in-
farction (AMI) is acute kidney injury (AKI) [2,3,13,19]. The
frequency of AKI development in AMI according to various
authors differs from 10 to 27% [7]. Modern methods of AMI
treatment also contribute to the formation of AKI, namely, con-
trast-induced nephropathy. It is known that AKI significantly
deteriorates the prognosis of the disease and raises mortality
during the first year [18].

To reveal this formidable complication, new markers of car-
dio-renal dysfunction, which level elevates before the develop-
ment of AKI, are being investigated.

Promising in this respect is the stimulating growth factor ST2
(its soluble form sST2). It is a peptide belonging to the family
of interleukin-1 receptors, which secreted when cardiomyocytes
and heart fibroblasts subjected to mechanical stress [11]. The
main function of ST2 is potentiating of IL-33 effects, which has
an antihypertrophic anti-fibrotic effect on cardiomyocytes under
biomechanical stretching conditions. However, a sharp increase
in the ST2 level in case of injury accompanied by inhibition of
IL-33 favorable antihypertrophic effects [9].

Role of biomarker sST2 in heart failure formation studied
well. Elevated concentration of sST2 predicts mortality in pa-
tients with heart failure and stable ischemic heart disease [5].
Elevated ST2 level is a predictor of major adverse cardiac events
in acute coronary syndrome patients [20] AMI patients under-
going PCI [21], higher sST2 concentration at baseline predicts
poor clinical outcome in ACS patients, including all-cause mor-
tality, HF events, and MACEs [6].

Limited number of studies regarding the role of biomarker
sST2 in AKI prediction performed. One of the first study in 2011
indicated that IL-33 promotes AKI in cisplatin-induced model.
[1; 4]. Nowadays, there is not enough data to convincingly talk
about the role of the sST2 biomarker in predicting acute renal
damage.

The purpose of our study is to analyze the prognostic signifi-
cance of sST2 biomarker in identifying the risk of AKI develop-
ment in patients with ST-segment elevation myocardial infarc-
tion (STEMI).

Material and methods. The study included 103 patients with
STEMI, of which 75 patients were male (72.8%) and 28 female
(27.2%), the mean age of participants was 61.85+12.23 years.

© GMN

Patients were hospitalized in the intensive care unit during the
first day of the disease. Patients were subjected to selective coro-
nary angiography (SCAG) with subsequent stenting of the in-
farct-related artery. The control group consisted of 10 practically
healthy persons, comparable by gender and age to the patients
under examination.

The diagnosis of STEMI was established based on clinical,
electrocardiographic and biochemical studies in compliance
with European guidelines for the diagnosis and treatment of
STEMI (2017). The study was carried out in compliance with
the provisions of the Helsinki Declaration, the protocol was ap-
proved by the local Ethics and Deontology Commission (proto-
col No. 12 0f 21.10.15).

Criteria for inclusion into the study concerned patients with
STEMI, who arrived in the hospital during 24 hours after the
onset of the symptoms and agreed to participate in the study.
The exclusion criteria were: refusal to sign the Patient Informed
Consent, infectious and inflammatory diseases at the stage of
exacerbation, acute renal failure (need for hemodialysis), acute
liver failure, and inability to follow the protocol of the study.

Conventional coronary angiography performed using Digital
X-Ray system “Integris Allura” (Philips Healthcare, Best, The
Netherlands), managed by radial or femoral access. Coronary
arteries visualized with two-to-three orthogonal projections. In
this study, the contrast “Ultravist-370” (Bayer Pharma GmbH,
Germany), automatic contrast injector used. The contrast
amount used in coronary angiography in each injection was 8
— 10 mL for the left coronary artery and 6 mL for the right coro-
nary artery. The coronary arteries were divided into segments
according to the American Heart Association classification

Reperfusion therapy was performed as follows: primary per-
cutaneous coronary intervention (PCI) - 28 (27.2%), thromboly-
sis - 28 (27.2%), thrombolysis with subsequent PCI - 27 (26.2%),
20 (19, 4%) patients refused reperfusion for personal reasons or
because of contraindicationw. According to (SCAG) data, the
damage to coronary arteries with stenosis of more than 50% was
considered significant. Stenosis of a single vessel was observed
in 17 patients (32.7%), multi-vessel coronary artery injuries - in
35 patients (67.3%). During the whole treatment period, STEMI
patients received treatment according to the standard protocol.

According to SCAG, 16 (29.1%) patients had a single vessel
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lesion, 16 (29.1%) had a two-vessel lesion and 23 (41.8%) pa-
tients had a multi-vessel lesion (three or more vessels). Coronary
Artery Bypass Grafting (CABG) was not performed urgently af-
ter CAG for any single patient; this treatment recommended for
two patients with multivascular damage (3 or more vessels with
stenosis of more than 70% and in the range of 50-70%). CABG
performed to the one patient in a delayed period (after the next
two years), the second patient reached the endpoint (death).

Echocardiography was performed during hospitalization of a
patient in hospital with the MedisonSonoAceX6 device (Korea),
end-diastolic (ED) and end-systolic (ES) left ventricle (LV) vol-
ume, end-systolic (ES) and end-diastolic (ED) LV dimension,
myocardial LV weight (LVM), left ventricular ejection fraction
— LVEF by Simpson, left atrium (LA) diameter, LV diastolic
dysfunction - maximal velocity of early diastolic filling E (m/s),
maximum velocity of atrium diastolic filling A (m/s), their ratio
E/A were assessed.

With the help of the AKI network classification (KDIGO,
2013), the kidney function deterioration evaluated. A group
of patients selected (n = 68), by which the creatinine level de-
termined over 48 hours. These patients divided into 2 groups
depending on the dynamics of serum creatinine level. The first
group included 23 patients with an increase in serum creatinine
level by more than 26.4 umol/l for 48 hours, corresponding to
the first and higher stages of AKI. The second group included
the remaining 45 patients, where the above-indicated dynamics
of creatinine were not obtained.

All patients were determined standard and additional clinical
and biochemical parameters on the first day of the disease.

Troponin I (Tn I) level was measured by chemoluminescent
immunoassay (Humalyzer 2000, HUMAN GmbH, Germany)
according to the manufacturers’ recommendations. The average
of Tn I level was 0.5-50 ng/mL to all included patient to confirm
STEMI diagnosis. In the whole group of patients the troponin
level was equal to 3.83 [1,14-10,65] ng/ml.

The level of sST2 was determined by the enzyme-linked im-
munoassay using the “Presage ST2 Assay” reagent kit, Criti-
cal Diagnostics, (USA), the N-terminal pro B-type natriuretic
peptide level was determined using a set of “NT pro BNP-IFA-
BEST” (RF) during the first 24 hours after the event.

Statistical processing of the obtained data was carried out using
«STATISTICA® for Windows 6.0» (StatSoft Inc., NeAXXR712D-
833241FANS). Categorical variables were expressed as numbers
and percentages, and the y2-Pearson test was used to compare the
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variables between the groups under study. To determine the cor-
relation between sST?2 level and the indices studied, a correlation
analysis (correlation coefficient (r) by Pearson, Spearman) was
used. Intergroup differences in qualitative characteristics were as-
sessed using the Mann-Whitney U-criterion. “ROC” receiver op-
erating system was used to assess the biomarkers discriminatory
capacity. The regression analysis was used as a statistical method
for determining the effect of an independent variable on the depen-
dent variable. For all types of analysis, differences were considered
statistically significant at p<0.05.

Results and their discussion. In patients of the control group,
the sST2 level was 19.4 [15.9-29.1] ng/ml and significantly dif-
fered from the ST2 level in the AMI group (38.28 [26.90-72.81]
ng/ml) (p <0.05).

Comparative characteristics of patients depending on their
reaching the endpoint - death from all causes within the 6
months - is presented in Table 1.

It was found that the level of creatinine during hospital-
ization in patients who died was reliably higher than that
in patients who survived (p=0.05), the same reliability was
maintained when comparing creatinine level after 48 hours
(p=0.02). Additionally, in the studied groups, the level of
sST2 biomarker (p=0.008) and NTproBNP (p=0.0001) dif-
fered reliably. We did not find a significant difference in the
levels of troponin I in the studied groups; there was no rela-
tionship between the level of the sST2, NT-pro BNP, and the
level of troponin I.

As a result of the ROC analysis performed, it was found
that creatinine was an independent predictor of an adverse
outcome within the 6 months period (AUC 0.664, CI 0.552-
0.764, sensitivity 90%, specificity 50%, associated limit>
108 umol/l), Pic. 1.

The construction of the Kaplan-Meier curve for the in-
cluded patients depending on the level of creatinine and their
achievement of the endpoint (death after 6 months) was per-
formed, Pic. 2.

Accumulation of endpoints, depending on the factors above,
led to an early (1 month) divergence of survival curves, and
by the end of the observation period reached a prognostically
significant level (p=0.0003). To determine the degree of creati-
nine level effect on reaching the endpoint within 6 months, a
stepwise regression analysis of proportional Cox risks was used
(T1=8.64; T2=11.35; F=6.47; p = 0.00053).

A direct correlation between the level of sST2 and blood serum

Table 1. Comparative characteristic of patients with MI depending on the prediction after 6 month

Indi Patients, who died (n = 20), Patients, who survived (n = 83) N
ndices
median, upper, lower quartile median, upper, lower quartile P

Blood serum creatinine

o 130 [115;140] 118 [100;135] 0.05
(at hospitalization), pmol/l
Blood serum creatinine

161 [115;213] 122 [104;131] 0.02

(after 48 hours), pmol/l
sST2 at hospitalization, ng/ml 111 [38.5;140] 62.46 [26;66] 0.008
Blood serum glucose, mmol/l 11.3 [7;15] 9.29 [6.3;9.9] 0.16
NTpro-BNP, ng/ml 1432,97 [147,70 -2548,26] 63,68 [29,93-597,77] 0.0001
Hemoglobin, g/l 136 [127;143] 137 [130,;148] 0.4
LVEF, % 45 [38;50] 53 [48.5;60] 0.01
Heart, beats per minute 91 [78;104] 77 [65;90] 0.04
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Pic. 1. ROC curve for blood serum creatinine defined in pa-
tients depending on the disease outcome within the 6 months
period
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Pic. 3. ROC curve for sST2 defined in patients depending on
the disease outcome within the 6 months period

creatinine was revealed (r=0.4; p=0.0006). On this basis, it can be
assumed that an increase in the level of a biomarker is associated
with the renal function decrease in patients with STEMI.

The constructed ROC curve showed that the optimal
threshold sST2 value for predicting the renal function de-
terioration is 36 ng/ml with sensitivity (Se) and specificity
(Spe) of 77% and 60% respectively (Area under the curve
(AUC) being 0.67; Confidence Interval (DI) being 95% 0.53-
0.8; p=0.02), Pic. 3.

ROC-curve for NT-pro BNP has determined its threshold val-
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Pic. 4. ROC curve for blood NT-pro BNP defined in patients
depending on the disease outcome within the 6 months period

ue as 1345 ng/ml (AUC=0.75; 95% CI 0.56-0.94; Se 60%; Spe
95%; p=0.0089), Pic. 4.

In multivariate regression analysis, we found that sST2 and
blood glucose are the only significant predictors of acute kid-
ney injury during the first 48 hours (R2=0.437, P<0.001) among
the parameters included into the study, such as the NT-pro BNP
biomarker, ejection fraction, E/A ratio, end diastolic volume and
hemoglobin level.

In patients, the strongest connection with decreased renal
function during the first 48 hours from the onset of the disease

Table 2 Factors associated with decreased renal function in patients with STEMI

) Factors Odd Ration Beta B p
STEMI patients,
103 sST2, pg/ml 0.103 0.44 0.2 0.0006
n=
Glucose, mmol/l 0.1048 0.28 2.45 0.008
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was found in sST2 and blood glucose indices. Factors associ-
ated with decreased renal function in patients with STEMI are
presented in Table 2.

The problem of AKI in STEMI patients is very actual because
PCI is main treatment for this condition and using a contrast
leads to deterioration of kidney function.

In previous studies reported that the AKI incidence was
6.2% in STEMI patients with preserved EF before PPCI [17].
In our study such complication were reached by 23% of pa-
tients. In this article, we discussed the importance of timely
diagnosis of AKI, since this condition is significantly associ-
ated with the mortality of patients in the intensive care unit.
We have selected the sST2 biomarker, since its levels are not
influenced by age, initial renal function, body mass index,
which gives sST2 a practical advantage over NT-pro BNP for
predicting AKI [16].

In current study elevated level of creatinine associated with
high mortality, that means that deterioration of renal function
strongly connect with surveillance. In this study, we first dem-
onstrated the prognostic ability of sST2 biomarker in selecting
patients with high risk of AKI formation. We consider our re-
sults relevant, since this condition significantly complicates the
treatment of patients with myocardial infarction, because AKI
makes it difficult use a contrast for PCI, to prescribe such drugs
as ACE inhibitors. We managed to confirm, using various statis-
tical methods, that sST2 biomarker is really a powerful tools in
the AKI prediction.

Thus, in our study, we first proved that rises of the sST2 bio-
marker level has a prognostic power in predicting the formation
of acute renal injury in patients with STEMI. There is a small
amount of research studying the role of sST2 biomarker in this
problem. So, Lobdell K.W.et al. have proven that in patients un-
dergoing coronary artery bypass grafting, the level of the above
biomarker prior to the operation is a predictor of AKI after the
intervention [10].

The sST2 biomarker, in the result of a multivariate analysis,
turned to be the most significant marker for predicting the AKI
development, despite the fact that NT-pro BNP had a higher sen-
sitivity, but its specificity was slightly inferior to ST2.

In this study, the sST2 biomarker has outweighed the predic-
tive power of the NT-pro BNP biomarker, which is the reference
marker of left ventricular dysfunction. We have proved that the
use of two biomarkers gives us a more complete picture to pre-
dict the AKI formation.

In 2018, a study on the role of sST2 biomarker in a cohort
of patients with a terminal stage of kidney disease was pub-
lished in the Clinical Chemistry journal. It has been found
that its increase by more than 35 ng / ml is associated with
cardiovascular mortality, overall mortality [15, 8, 14, 12].
These findings made us think about high actuality of chosen
topic. In our study equal level of sST2 independently pre-
dicted AKI formation.

In the study, 27 patients had a history of type 2 diabetes
mellitus; the average blood glucose level in the first 24 hours
from the onset of AMI was 9.68+5.20 mmol / L. In this case,
an increase in glucose considered as stressful hyperglyce-
mia of critical conditions, which was AMI. Well-known that
stressful hyperglycemia leads to an increase in apoptosis of
myocardial cells, suppression of stem cell activity in the peri-
infarction zone, impaired effectiveness of myocardial pre-
and postconditioning, an increase in the damage zone, and a
worse prognosis. These all explain the presence of glucose in
the results of the multivariate analysis as a predictor of AKI.
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Our study has several limitations. First, we acknowledge
all limitations associated with the study design (i.e., single-
center, retrospective study). Second, the incidence of AKI
may have been underestimated in patients who died within
the first few hours of hospital admission, as changes in serum
creatinine levels were not assessed in those patients. Third,
I.V. crystalloid infusion was based on the hemodynamic sta-
tus of each STEMI patient individually. Finally, we generally
defined AKI as at least.

Conclusions.

1. The role of the biomarker ST2 in the early stratification of
reduced kidney function in patients with STEMI suggests the
development of AKI.

2. We showed that level of sST2 > 36 pg/ml could predict de-
terioration of kidney function in STEMI patient with sensitivity
77% and specificity 60%. The biomarker was significant and in-
dependent predictor of AKI.

3. The first time a prognostic model has developed and this mod-
el used simple, but important factors. Routine measures should
be recommended.

Prospects for further research: further observation of patients
with the assessment of their condition over a longer follow-up
period, 5-year after STEMI, seems perspective. A comparative
evaluation of therapy approaches, its influence on renal function
and effectiveness depending on the level of sST2 at admission,
as well as in dynamics, is promising.
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SUMMARY

BIOMARKER sST2ASAN EARLY PREDICTOR OFACUTE
RENAL INJURY IN PATIENTS WITH ST-SEGMENT ELE-
VATION ACUTE MYOCARDIAL INFARCTION

'Vyshnevska 1., 'Kopytsya M., 'Hilova Ya., *Protsenko E.,
"Petyunina O.

!State Institution L.T. Mala National Institute of Therapy of the
National Academy of Medical Science of Ukraine; °V.N. Karazin
Kharkov National University, Ukraine

One of the serious complications of ST-segment elevation
myocardial infarction (STEMI) is acute kidney injury (AKI).
Promising in this respect is the stimulating growth factor sST2.
A sharp increase of ST2 level in case of injury is accompanied
by inhibition of IL-33 favorable antihypertrophic effects.

The purpose - to analyze the prognostic significance of sST2
biomarker in identifying the risk of AKI development in patients
with STEMI.

The study included 103 patients with STEMI, of which 75
patients were men (72.8%) whose mean age was (61.85+12.23)
years. Patients were hospitalized at the intensive care unit dur-
ing the first day of the disease. Patients were subjected selective
coronary angiography (SCAG) with subsequent stenting of the
infarct-related artery. Criteria for inclusion into the study con-
cerned patients with STEMI, who arrived in the hospital during
24 hours after the onset of the symptoms and agreed to partici-
pate in the study. The level of sST2 was determined during the
first 24 hours after the event.

In multivariate regression analysis, we found that sST2
and blood glucose are the only significant predictors of acute
kidney injury during the first 48 hours (R2=0.437, P<0.001)
among the parameters included into the study, such as the
NT-pro BNP biomarker, ejection fraction, E/A ratio, end dia-
stolic volume and hemoglobin level. The first time a prog-
nostic model has developed and this model used simple, but
significant factors.

The role of the biomarker ST2 in the early stratification of
reduced kidney function in patients with STEMI suggests the
development of AKI.

Keywords: acute renal injury, myocardial infarction, prog-
nostic factors, biomarkers.

PE3IOME

BUOMAPKEP sST2 KAK PAHHWUI HPEIUKTOP
OCTPOI'O MOYEYHOI'O NOBPEXIAEHUS Y BOJIb-
HbBIX OCTPBIM UH®APKTOM MHUOKAPIA C MOAb-
EMOM CEI'MEHTA ST

Bumnesckas U.P., '"Konuna H.IL., 'Tunesa 51.B.,
Mpouenko E.C., 'Tlerionuna O.B.

'TY «Hayuonanenviit uncmumym mepanuu umenu JI.T. Manoi
Hayuonanvnoii akademuu meduyunckux nayxk Ypaunoly, Xapo-
K08, *Xapvrosckuil nayuonanshsiil ynusepcumem um. B.H. Ka-
pasuna, Ykpauna

OnHUM U3 Cephe3HBIX OCIIOKHEHHUH OCTPOro MH(papKTa MHO-
kapaa ¢ mogbseMoM cermenTa ST (OMMm ST) sBnsiercst octpoe
nospexaenue nouek (OINIT). [lepcrieKTHBHBIM B 3TOM OTHOIIIE-
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HHUU SBISIETCSl cTUMYynUpytonmid daktop pocta sST2. Peskoe
HOBBIILICHUE YPOBHSI OMOMapkepa B cilydae MOBPEXICHUs CO-
npoBoXKAaeTcs: uHruouposanuem 1L-33, GraronpusiTHBIM aHTH-
runepTpoGUUecKuM JIeHCTBUEM.

Ienp mccnenoBaHus - aHaNU3 MPOrHOCTHYECKOH 3HAYUMOCTH
Ouomapkepa sST2 B onpeze/ieHHy pucKa pa3BUTHS OCTPOTO ITI0-
BPEXKACHHS ITOYEK Y MALMEHTOB C OCTPHIM HH(APKTOM MHOKap/a
¢ noxbeMoM cermenTa ST.

B uccnenosanue BxiodeHsl 103 manmenta ¢ OUMn ST, uz
HUX 75 (72,8%) My>X4UHBI, CPEIHHI BO3PACT KOTOPBIX COCTABUI
(61,85£12,23) rona. bonbHbIE TOCIUTAIU3UPOBAHBI B TCUCHHUE
nepBoro JiHs 3a00sieBanus. Bcem npoBeieHa ceieKTuBHas KOpo-
Haporpadus ¢ HOCISIYIOINM CTCHTHPOBAHIEM HH(APKT-3aBHU-
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cumoii aprepun. YpoBenb sST2 ornpenensiiv B Te4eHHE NEPBhIX
24 yacoB mnocine coObiTHdA. [Ipu Mcnonb30BaHUM MYJIBTHBApH-
AHTHOTO PErpecCHOHHOIO aHain3a OOHAPYKEHO, YTO OHOMapKep
sST2 1 mroKo3a B KPOBH SBJISIOTCS €IMHCTBEHHBIMH 3HAYUMbIMH
npeaukropamu OINIT B Teuenne mepBbix 48 yacoB 3ab0seBaHMS
(R2=0,437, P<0,001) cpenu mapamMeTpoB, BKIFOYCHHBIX B HCCIIE-
nosanue, Takux kak HT-npoMHII, ¢paxuust BeiOpoca, oTHOILIE-
Hue E/A, KOHEeYHO-IMACTOMMYECKUii 00bEM JIGBOTO IKEITy/I0uKa U
ypoBeHb remMoriioonHa. BriepBbie pazpaboraHa MporHOCTHYECKast
MO/I€JTb, B KOTOPOM MCIIOJIb30BAJIUCH MIPOCTHIE, HO 3HAYMMBIC (aK-
Topbl. Ponb Gromapkepa ST2 B paHHeil cTpaTuduKanuu pucka
CHIDKEHHUST (PYHKIMHU IT0YEK y HalHeHTOB C OCTPBIM HH(APKTOM
MHUOKapaa npeznonaraet nporuo3 passurus OII1.
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BBICOKIIVIOTHOE KAPTUPOBAHUE ATUIIMYHOT O TPENNETAHUSA NPEJICEPINI
C UCITOJIb30OBAHUEM KATETEPA PENTARAY

"BakbiTKaHyIbI A.B., 'AGapaxmanos A.C., ?Cmaryiosa A.K.

TAO «Hayuonanohwlil HayuHblll KAPOUOXUPYPRUUCCKUTL YCHMPY,
240 «Meouyunckuii ynueepcumem Acmanay, Hyp-Cynman, Kazaxcman

Karerepnas abnauus - yCTOSIBIIAsICS CTPATETHsl JICUCHHS
pasznuuHblX HapyueHuit purma cepaua (HPC), koropas 3a
[OoCJIe/IHeEe ACCATHIIETUE AKTUBHO IPUMEHSETCS B JICUCHUU
HaJKEIYJI0UKOBBIX U JKEJIyLO4KOBbIX aputMmuil [1-3]. B Ha-
CTosIIEe BpeMsl paJuo4yacTOTHAs TOYEUHas KaTeTepHas U30-
nsust yetheB JierouHbix BeH (YJIB) n kprnobanionHas n3ois-
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s YJIB ocrarotcs Hanbosee pacnpoCcTpaHCHHBIMU METOIaMHU
nedenus: pubpuwsinun npencepauit (OIT), spsrommxcs Hau-
6onee pacnpoctpanenHsiM BunoM HPC [4]. Opnaxo, mocie
HPOBEJICHHBIX BBINICYKA3aHHBIX MHTEPBEHIMOHHBIX HPOLEIYP
Bo3Hukaer peruauB OIT 1 BOZHUKHOBEHHE OPYrUX Hpeicepi-
HBIX apUTMHUH, TAKUX KaK THITUYHOE U aTMIHYHOE TPEIeTaHHe



