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The issue of predicting long-term outcomes in patients with acute coronary syndrome is open. The aim of our
study was to improve the prediction of post-hospital outcomes in patients with non-ST-elevation acute coronary
syndrome (NSTE-ACS) by determining glycation end products (AGEs), ischemic albumin (IA), free DNA (fDNA). One
hundred twenty-one patients hospitalized with NSTE-ACS in the first 3 days from the onset of anginal pain were
examined. Patients with decompensation of chronic diseases, moderate and severe anemia, severe chronic renal
failure were omitted. The number of men and women was approximately the same (63 patients vs 58 patients). The
average age was 68 [59;77] years. The patients underwent a standard examination (physical examination, labora-
tory and instrumental studies) and determined IMA, fDNA, and AGEs on the 1st day and the 6th day of hospitaliza-
tion. Information on post-hospital clinical events was collected during face-to-face and telephone visits and using
electronic medical records. For the statistical analysis of the results, in addition to descriptive statistics, ROC analysis
was used to calculate the AUC, its confidence interval, the sensitivity and specificity of the test, and the odds ratio.
The results were considered statistically significant at p<0.05. An increase in AGEs during hospitalization for NSTE-
ACS can be used to predict the occurrence of a de novo arrhythmia episode after hospitalization. Determination of
fDNA and IA at the hospital stage can be used to predict the risk of myocardial infarction in patients who have un-
dergone NSTE-ACS. Determining additional biochemical markers (AGEs, IA, fDNA) provides information on delayed
clinical outcomes in patients who have undergone NSTE-ACS.

Key words: acute coronary syndrome, advanced glycation end products, ischemic albumin, free DNA, prognosis.

Connection of the publication with Table — Characteristics of the studied group
planned research works.

The work is a fragment of the SRW “Fea- Characteristic | Indicators
tures of structural and functional changes of Anamnesis data
the cardiovascular system in patients with ar- | arterial hypertension, % of patients 103 (85.5%)
:::?)I:tl)i:»;ri'ieorr:e\/\r;istlf?Zz)lri]c:ri?:jli:r?jir;:rlsss,asteatlz Suffered myocardial infarction, % of patients 37 (30.7%)
registration No. 0117U004729. Chronic heart failure, % of patients 59 (49%)

Introduction. Paroxysmal AF, % of patients 28 (23.2%)

There are many scales, markers for predict- ) . - N
ing clinical outcomes in patients with non-ST- Type ll diabetes, % of patients 25 (20.8%)
segment elevation acute coronary syndrome Stratification according to the GRACE scale
(NSTE-ACS), but they have limitations either |GRracE, points (Me [Q1;Q3]) 135 [110;158]
in the prediction duration or in availability High risk - > - X N N
and ease of use. The GRACE score, used in pa- igh risk according to GRACE (2141 points), patients (%) 55 (45,7%)
tients with NSTE-ACS, provides information on |Average GRACE risk (109-140 points), patients (%) 36 (29,4%)
mortality, total mortality, and non-fatal myo- | GRACE low risk (<108 points, patients (%) 30 (24,9%)

cardial infarction during the first six months

after an NSTE-ACS episode [1]. Markers such Hemodynamic indicators

as high-sensitivity C-reactive protein, mid- |sBP, mm Hg(Me [Q1;Q3]) 140 [120;160]
regional pro-adrenomedullin, and copeptin |ygp, mm Hg (Me [Q1;Q3]) 80 [80:90]
are not recommended for routine practice in HR b Ve 10103 28 170.86
the latest guidelines for managing patients , beats/min (Me [Q1;,Q3]) [70;86]
with NSTE-ACS [2]. Coronary angiography, for ECG changes
many reasons, cannot be used in all patients | st segment depression, patients (%) 86 (71.4%)
with NSTE-ACS, and techniques such as MRI - - X ” 1 ”
in special modes, IVUS, CT with calculation of T wave inversion, patients (%) 61 (50.6%)
the amount of calcium are not widely used. Laboratory indicators
Therefore, there is a need to find simpler and | Gjycose, mMyI (Me [Q1;Q3]) 5.3 [4.4;6.2]
more accessible patterns for patient stratifica- —
tion. Creatinine, mM/I (Me [Q1;Q3]) 97,3 [86.4;110.2]

Hui Qiu et al. showed in their study that |GFR, ml/min/1.73 m? (Me [Q1;Q3]) 63.9 [49.1;72.7]
an increase in the level of AGEs in patients | o) cholesterol, mm/I (Me [Q1;03]) 4,7(3,9:6,1]
with myocardial infarction (Ml) is correlated

LDL, mM/I (Me [Q1;Q3]) 2.6[1.9; 3.5]

with acute coronary ischemia and can be used
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Dynamics of AGEs in patients with NSTE-ACS

Hospital period

hours from the onset of an anginal attack and

0.2 who gave written consent to participate in
0,18 the study were included. Patients with mod-
| erate and severe anemia, severe chronic renal
0.16 ToTIC : failure, and chronic diseases in exacerbation
0,14 S | B SO or decompensation were excluded. Patients
_ were recruited in the cardiology departments
\fi Ok for patients with myocardial infarction of the
f; 0,1 Communal non-profit enterprise “Clinical
§ 008 emergency medical care hospital” of the Dni-

' pro City Council.
0,06 Clinical (collection of complaints and an-
0,04 amnesis, objective examination), laboratory
(general clinical blood analysis, renal-hepatic
0,02 complex, lipidogram, blood glucose, troponin
0 T) and instrumental examinations were per-
1 day 6day formed. Troponin T was measured by enzyme
as 0172 0,175 immunoassay, normal value <0.014 ng/ml.
o 016 g3 The glomerular filtration rate was calculated

- Me 0,154 0,147

using the MDRD formula.
In addition to the standard clinical and

Figure 1 — Dynamics of AGEs at the hospital stage in patients with NSTE-ACS.

biochemical examination upon admission to
the hospital, the levels of end glycation prod-

Hospital period

Indicators of IA on the 1st and 6th days of the hospital stage

ucts (AGEs) (ELISA method), ischemic albumin

06
(IA) (spectroscopy method based on the abil-
0,5 ity of albumin to bind cobalt), and free DNA
) (fDNA) (ELISA method) were additionally de-
1day; 0,443 )00 o _ .
0,4 © 9@ 0 00 0f6day; 0,404 termined.
= All patients were treated according to the
303 Ukrainian and European recommendations
< for treating NSTE-ACS.
0,2 Information on post-hospital events was
collected during face-to-face visits, telephone
0,1 visits and electronic patient cards. The aver-
age observation period is 41.5 [29.4; 49.7]
0 months.
= ;j:; ;’j;;’ Characteristics of the group. The number
: : of men (63 patients, 52%) and women (58 pa-
a i i tients, 48%) was approximately the same. The
- Me 0,443 0,404 !

average age of the patients was 68 [59;77]

Figure 2 — Dynamics of IA at the hospital stage in patients with NSTE-ACS.

as a marker for predicting the course of Ml [3]. In the
same study [3], the authors emphasize that one of
the study’s limitations was the lack of analysis of the
relationship between the dynamics of AGEs and clini-
cal outcomes. Mou H. et al concluded that a positive
result of IMA in patients with ACS is associated with
an increased rate of MACE, but no statistically signifi-
cant difference in the rate of cardiac death was found
during the study [4]. Cui M. and co-authors claim that
fDNA can be a valuable marker for diagnosing and pre-
dicting the severity of coronary artery lesions and risk
stratification in ACS [5]. These data support the exist-
ing interest in new biomarkers that can be used to pre-
dict clinical outcomes in patients with NSTE-ACS.

The aim of the study.

To improve the prediction of the clinical course of
NSTE-ACS by defining clinical and additional research
methods, in particular IMA, fDNA, AGEs.

Object and research methods.

One hundred twenty-one patients who were hos-
pitalized with a diagnosis of NSTE-ACS in the first 72

years. The main clinical characteristics of the
studied group are shown in the table.

The general trend during the hospital stage was a
decrease in all additional biomarkers: AGEs (fig. 1), 1A
(fig. 2), fDNA (fig. 3). In most patients, there was a de-
crease in additional biomarkers in the dynamics: AGEs
decreased by 53%, IA — by 59%, fDNA — by 60%.

To avoid distorting the results depending on the in-
fluence of other factors, the indicators of each of the
markers were analyzed depending on age and gender,
the presence of concomitant diseases and conditions
(hypertension, chronic heart failure, diabetes, smok-
ing, atrial fibrillation, previous myocardial infarction),
standard clinical and laboratory indicators. The analy-
sis showed the absence of statistically significant de-
pendence on the level of additional markers and the
factors mentioned above (p>0.05).

Statistical analysis was performed using MS Excel,
Statistica 6.0 (AGAR serial number 909E415822FA).
After calculating the Shapiro-Wilk test, a non-para-
metric distribution was found for most parameters,
so non-parametric tests were used to represent and
calculate the reliability of differences between groups.
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The median with the interquartile range (25th
and 75th percentiles) was used to describe
the quantitative parameters of the groups
(Me [Q1;Q3]). The prevalence of the phenom-
enon in the groups was described as a per-
centage and the absolute number of patients
(patients) and indicated in tables n (%). Non-
parametric criteria were used for calculations
(Mann-Whitney test, Wilcoxon T-test, Pear-
son’s x2 test, including for arbitrary tables).
ROC analysis was also performed by calculat-
ing AUC (area under the curve) and its confi-
dence interval (Cl), sensitivity and specificity
of the test. An odds ratio (OR) was calculated
to assess the probability of an event occur-
ring. The results were considered statistically
significant at p<0.05 [6].

The research was carried out in compli-
ance with the main provisions of the GSR
(1996), the Council of Europe Convention
on Human Rights and Biomedicine (from
04.04.1997), the Helsinki Declaration of the
World Medical Association on the Ethical
Principles of Scientific Medical Research with
Human Participation (1964-2013).

Research results and their discussion.

Use of AGEs for predicting post-hospital

Dynamics of fDNA in patients with NSTE-ACS
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Figure 3 — Dynamics of aDNA during the hospital stage in patients with NSTE-ACS.

discharges.
According to the results of the ROC analy-

sis (fig. 4), the dynamics of the AGEs level in
the hospital stage is a highly sensitive method
for predicting episodes of heart rhythm distur-
bances in the post-hospital stage (AUC=0.716
CI[0.574, 0.854]; p=0.003; sensitivity —91.7%,
specificity — 59%). The OR calculation showed
that an increase in AGEs at the hospital stage
increases the risk of arrhythmias after dis-
charge by 15.5 times [2; 128.6].

The use of Al for predicting post-hospital
discharges.

Figure 5 shows that the definition of IA
during hospitalization provides informa-
tion about the risk of developing Ml in the
post-hospital stage (AUC=0.654 Cl [0.537,
0.79]; p=0.018; sensitivity — 92.3%, specific-
ity — 57.8%). The level of IA 20.471 SV/ml at
the beginning of hospitalization increases the
chance of Ml in the post-hospital period by
3.7 times [1.14; 11.72].

Use of fDNA to predict post-hospital out-
comes.

As shown in fig. 6, fDNA dynamics in the
hospital stage can be used to predict the de-
velopment of MI in the post-hospital stage
(AUC=0.677 CI [0.499, 0.898]; p=0.037; sen-
sitivity — 87.5%, specificity — 93.3%). All cases
of Ml in the post-hospital period occurred in
patients with fDNA dynamics £35%.

Conclusions.

1. An increase in the level of CPG at the
hospital stage in patients with NSTE-ACS is
associated with a de novo episode of heart

ROC-curve(AGEs6-1AUC=0,716
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Figure 4 — Results of ROC-analysis to evaluate the significance of the increase
in the level of AGEs in the dynamics at the hospital stage for predicting from de
novo an episode of heart rhythm disturbance in the post-hospital period.
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Figure 5 — Results of the ROC analysis to assess the significance of the level of
1A on the 1st day of hospitalization for predicting the development of Ml in the
post-hospital period.

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meauuuxu — 2023 — Bun. 2 (169) / Bulletin of problems in biology and medicine — 2023 - Issue 2 (169)

309




KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

rhythm disturbance in the post-hospital
period (p=0.035).

2. Determination of IA in patients with
NSTE-ACS on the 1st day of hospitalization
allows predicting the development of Ml in
the post-hospital period (p=0.018).

3. Anincreasein free DNA dynamics during
the hospital stage in patients with NSTE-ACS
is associated with the development of Ml in
the post-hospital period (p=0.037).

Prospects for further research.

The obtained results demonstrate that the
study of the above-mentioned markers can
provide additional information for predict-
ing delayed outcomes in patients hospitalized
with a diagnosis of NSTE-ACS.

ROC- curve [DNA 6days-1day ) AUC=0,677

° 01 02 03 04 05 06 07 08 03 1
1-Specificity

Figure 6 — Results of the ROC analysis to assess the significance of the increase in
free DNA in the dynamics at the hospital stage for predicting the development of
Ml in the post-hospital period.
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NPOrHO3YBAHHA BIAAANEHUX KNIHIYHUX BUXOAIB 3A AONOMOroto
AOAATKOBUX BIOXIMIYHUX MAPKEPIB Y NMALLIEHTIB, AKI NEPEHEC/IU TOCTPUN
KOPOHAPHUU CUHAPOM BE3 ENEBALII CETMEHTA ST

[OHINPOBCbKUiIA Aep>KaBHUI meguyHuii yHiBepcuteT (M. [Hinpo, YKpaiHa)
shchukina.olena@gmail.com

MumaHHA Npo2HO3yB8aHHSA 8i00asneHUX 8ux00i8 y NayieHMi8 3 20CMPUM KOPOHAPHUM CUHOPOMOM € 8iOKPUMUM.
Memot Hawo20 00cnioxeHHA 6ya0 NOKpaweHHA npo2HO3y8AHHA MOCMaocnimanbHUX 8uxodis y nayieHmis, AKi
nepexecau eocmpuli KopoHapHuli cuHOpom 6e3 enesayii ST (TKC6eST), wiaaxom 8u3HAYEHHSA KiHYyesux npodyKkmie
enikayii (KMr), iwemizosaHozo anvbymiHy (IA), sinbHoi AHK (6JHK). byno obcmexceHo 121 nauieHma, AKi 6yau
eocnimanizosaHi 3 NKC6eST y nepwi 3 dobu 8i0 no4amky aHeiHo3Ho2o b6ont. He byno 8kaYeHo nauieHmis 3
0eKoMIMeHCauiern XPOHIYHUX 30X80PHOBAHbL, OHEMIEK cepedHbo20 MAa 8AHCKO20 CMYyeHs, XPOHIYHOK HUPKOBOH
HedocmamHicmio 8axko2o cmyneHw. KinbKicme 4Yonosikie ma xiHOK 6yna npubnusHo od0Hakosa (63 nauy.
vs 58 nau.). CepedHili sik cknas 68 [59;77] pokis. lMauieHmam 6yno nposedeHo cmaHOApmMHe obcmex eHHs
(¢pisukanbHuli 02170, nabopamopHi ma iHCMpymMeHmManbHi 00CAIOHEHHSA), 0 MAKOX 000aMKO80 BU3HAYEHO
IMA, 8/JHK, KNI Ha 10 deHb ma Ha 6l deHb 2ocnimanizayii. 36ip iHpopmayii w000 NocmaocnimanbHUX KAiHIYHUX
nodili nposodusca Mid Yac OYHUX MA MmesiehOHHUX 8i3UMis, d MAKOX 30 OOMNOMO20H esIeKMPOHHUX MeOUYHUX
Kapmok. [lna cmamucmu4Ho20 aHAi3y pes3ysbmamis, OKpiM onucosoi cmamucmuku, 3acmocosysascs ROC-
aHani3 3 po3paxyHkom AUC, ii dosipuyozo iHmepsany, yymausocmi ma crneyugiyHocmi mecmy ma 8i0HOWEHHSA
waHcis. Pesynbmamu 88ax(aaUCs CMAMUCMUYHO 3Ha4yuumu 3a p<0,05. 36inbweHHA KIII nid yac eocnimanizauii
3 npusody TKC6eST moxce suKopucmosysamucs 015 Mpo2HO3Y8AHHA BUHUKHEHHA de novo enizody nopyweHHsA
pummy nicaa 2ocnimanizayii. BusHayeHHa 8/IHK ma IA Ha 2ocnimanbHOMy emani MOXe 8UKOpPUCMO8Yy8amMuUCh
0719 NPO2HO3YBAHHA PU3UKY pO38UMKY IHhapkma miokapda y nauieHmis, Aki nepeHecau FKC6eST. BusHa4yeHHA
dooamkosux bioximiyHux mapkepie (KT, IA, JHK) Hadae iHpopmayito w000 8idcmpoYeHUX KAiHIYHUX 8UX00i8 Y
nauieHmis, aKi nepeHecau MKC6eST.

Knruoei cnosa: cocmpuli KopoHapHUli cuUHOpoOM, KiHuesi npodykmu enikauii, iwemizosaHuli anbbymiH, 8inbHa
AHK, npozHo3.

3B8’A30K ny6aikauii 3 n1aHOBMMM HAYKOBO-40CNIA-
HUMMK poboTamu.

Pob6oTa € pparmeHTom HAP «OcobANBOCTI CTPYKTYp-
HO-YHKLiOHANbHUX 3MiH CEPLEBO-CYAMHHOI CUCTEMM Y
XBOPWX Ha apTepiasibHy rinepTeHsito, iluemiyHy xBopoby
cepus y NoeaHaHHI 3 KomopbigHMmMmK cTaHamm», Ne aep-
»KaBHOI peecTpauii 0117U004729.

Bctyn.

IcHye 6araTo WKan, mapKepiB Aaa NPOrHo3yBaHHA
KNIHIYHMX BUXOAIB Y NALIEHTIB 3 FOCTPUM KOPOHAPHUM
cMHapomom 6e3 enesauii cermeHTa ST (TKC6eST), ane
BOHM MatloTb 0bMeKeHHs abo y TpMBanoCTi NPOrHo3y-

BaHHA, abo y AOCTYMHOCTI Ta NPOCTOTi BUKOPUCTAHHA.
LWWkana GRACE, WO BWKOPWUCTOBYETbCA Yy MALIEHTIB 3
KC6eST, Hagae iHpopmaL,ito Woa0 NeTanbHOCTI, 3arasib-
HOI CMepTHOCTI Ta HedaTaNbHOro iHPapKTy MioKkapay
NpoTArom nepLuoro nispivys nicns enisogy FKC6eST [1].
Taki mapKepu, AK BUCOKOUYTIMBUIA C-peaKTUBHUI Npo-
TeiH, cepeaHbOPEerioHaNbHUN NpPO-aApPEHOMEAYNNIH,
KONENTUH Yy OCTaHHIX PeKOMeHAauiAX No BeAeHHIo na-
uieHTiB 3 FTKC6eST [2] He peKoMeHAoBaHi ANA PYTUHHOI
npakTuKn. KopoHapoaHriorpadia yepes pag Nnpu4mH He
MO3Ke ByTW 3acTocoBaHa Y BCix nauieHTiB 3 TKC6eST, a
TaKi meToankn, Ak MPT B cneuianbHux pexumax, 1IVUS,
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KT 3 nigpaxyHKOM KinbKOCTi Ka/bL,ito HE € WK-
poKo nowunpeHum. Tomy icHye notpeba y no-
WYKY Binbll NPOCTUX Ta HOCTYMHUX MaTepHiB
AnA cTpatudikayii nauienTis.

Hui Qiu et al. y cBoemy gocniaskeHHi noka-
3anu, Wwo nigsuweHHa pisHA KNIy nauieHTiB 3
iHpapkTOM miokapay (IM) Kopentoe 3 rocTpoto
KOPOHAPHO ilIEMIED TAa MOXE BUKOPUC-
TOBYBATUCb AK MapKep AN MPOrHO3yBaHHA
nepebiry IM [3]. Y Tomy ke pocnigxeHHi [3]
aBTOPW HArosoWyoTb, WO OAHUM 3 obme-
KeHb AocnigxeHHs byna BiACYTHICTb aHanisy
B33aEMO3B’A3KY MiXK AuHamikowo KMl Ta Kni-
HiYHMMK BUXOZamn. Mou H. Ta cnisasTopwu -
MW [0 BUCHOBKY, LLLO NO3UTUBHUM pe3ynbTaT
IMA y naujeHTie 3 TKC noB’A3aHui i3 36inblIeH-
HAM YactoT MACE, ane nig 4ac gocnigxeHHa
He 6yn0 BWMABNEHO CTATUCTUYHO 3HAYyLLOl
pi3HKMUi B YacToTi cepueBoi cmepTi [4]. Cui M.
Ta CNiBaBTOPM CTBEPAXKYIOTb, WO BAHK moxe
6yTV LiHHMM MapKepom AnA AiarHOCTUKM Ta
NPOrHO3YBAHHSA TAMKKOCTI ypaxeHb KOpoHap-
HUX apTepin i cTpaTudikauii pusmnky npm FKC
[5]. Wi aaHi niaTBEpAKYOTb ICHYHOUNI iHTEpPEC
00 HOBUX BiomapKepiB, AKi MOXKHa BMKOpUCTa-
TV 3 METOI NPOrHO3YBaHHA KAiIHIYHUX BUXOAIB
y naujeHTis 3 TKC6eST.

MeTta gocnigKeHHs.

MOoKpaWwmMTM NPOrHO3yBaHHA  KAiHIYHOro
nepebiry FKC6eST, WaaXom BU3HAYEHHA KAi-
HIYHMX Ta JOAATKOBMX METOLIB AOCNIOKEHHS,
3okpema IMA, sBHK, KMT.

O6’€eKT Ta MeTOAM AOCNIOMKEHHS.

Byno BkatoyeHo 121 nauieHTa, sKi 6yam
rocnitaniaoBaHi 3 giarHozom MKC6eST y nepui
72 roAMHU Bif, MOYATKYy aHriHO3HOro Hamagy
i Hafla M NUCbMOBY 3rogy Ha y4acTb Y AOCHi-

O)KEeHHI. BUKAIOYeHi NauieHTH 3 aHeMmi€lo cepeHbOro Ta
TAXKKOrO CTyNeHsA, XPOHIYHOI HUPKOBOK HEAOCTATHICTIO
BAXXKOrO CTYMEHI0 Ta XPOHIYHMMW 3aXBOPIOBAHHAMMU Y

cTagii 3arocTpeHHA abo aekomneHcauji. Habip
NaLi€EHTIB BUKOHYBABCA Y KapAionoriyHux Big-
OiNeHHsAX ANna XBOpPUX Ha iHPapKT miokapay
JlikapHi Wwemakoi meamyHoi gonomorn (KHM
«KAWMAO» AMP, m. iHinpo).

Bynn BWMKOHaHI KAiHiYHI (36ip cKkapr Ta
aHamHesy, 06’ekTMBHe obcCTexkeHHa), nabo-
paTopHi (3aranbHOKAIHIYHMIA aHani3 Kposi,
HMPKOBO-NEYiHKOBMIA KOMMJIEKC, ANinigorpam-
Ma, I/1l0K03a KPOBi, TPONOHIH T) Ta iIHCTpyMeH-
TaNbHi ob6cTexeHHs. TponoHiH T BUmiptoBaBca
MEeTOAOM iMyHODEPMEHTHOTO aHanily, Hop-
MajibHe 3HayeHHs <0,014 Hr/mn. LUBuakKictb
KNyboukoBoi ¢inbTpalii po3paxosyBanacb 3a
ponomoroto popmyan MDRD.

Kpim cTaHpapTHOro KniHuko-b6ioximiyHoro
obCTeXeHHA NpU HAAXOAKEHHI 40 CTauioHapy
[0AATKOBO BM3HAYEHO PiBHIi KiHLEBMX NPOAYK-
TiB rnikauii (KNT) (meTog IDA), iwemisosaHoro
anbbyminy (lA) (meTopg cnekTpocKonii 3a 34aT-
HicTIo anbbymiHy 3B’s3yBaTh KObanbT), BiIbHOT
OHK (sHK) (meTog IDA).

Yci nauieHTn oTpumyBanun NikyBaHHA 3ria-
HO YKpaiHCbKMX Ta EBPONENCbKMX peKoMeHaa-
Ui 3 nikyBaHHA NKCHeST.

Tabnuua — XapaKTepucTuKa gocnigKyBaHoi rpynm

XapaKtepuctuka

MoKa3HUKM

AHaMHeCTUYHI gaHi

ApTepiasibHa rinepTeHsis, % NawieHTiB

103 (85.5%)

MepeHeceHul iHbapKT miokapay, % NaLieHTiB 37 (30.7%)

XpOHiyHa cepueBa HeJOCTaTHICTb, % NaLiEHTIB 59 (49%)

®I1 napokcuamanbHa, % naLieHTiB 28 (23.2%)

U4 I tvn, % nauieHTis 25 (20.8%)

Crtpatudikauis 3a wkanoo GRACE

GRACE, 6au (Me [Q1;Q3]) 135 [110;158]

Bucokuii pusuk 3a GRACE (2141 6anis), nau. (%) 55 (45,7%)

CepegaHilt pusmk 3a GRACE (109-140 6anis), nau,. (%) 36 (29,4%)

HusbKkuit pusank 3a GRACE (<108 6anis, nau,. (%) 30 (24,9%)
MoKa3HMKKN remoanHaMiku

CAT, mm pr.cT. (Me [Q1;Q3]) 140 [120;160]

[OAT, mm pt.cT. (Me [Q1;Q3]) 80 [80;90]

YCC, ya./xs. (Me [Q1;Q3]) 78 [70;86]

EKI-3miHn

[enpecia cermeHTa ST, nau. (%) 86 (71.4%)

IHBepcis 3ybusa T, nau. (%) 61 (50.6%)
NlabopaTopHi NOKa3HUKM

Inoko3sa, mM/n (Me [Q1;Q3]) 5.3 [4.4;6.2]

KpeatuHin, mM/n (Me [Q1;Q3])

97,3 [86.4;110.2]

LUK, ma/xe./1,73 M2 (Me [Q1;Q3]) 63.9 [49.1;72.7]
3aranbHuin xonectepun, mM/n (Me [Q1;Q3]) 4,7 (3,9;6,1]
NMHL, mM/n (Me [Q1;Q3]) 2.6 [1.9; 3.5]

36ip iHpopMaLLii CTOCOBHO MOCTrOCMiTaNbHUX MOAIMN

NPOBOAMBCA Mif, YaC OYHUX Bi3UTIB, TeNedOHHUX Bi3n-
TiB Ta €1EKTPOHHMX KapToK naujeHTa. CepeaHin TepmiH
cnoctepexeHHs — 41,5 [29,4; 49,7] mic.

KOr, mr/ma
o
(=Y

0,08
0,06
0,04
0,02
0

1 peHb

Q3 0,172

a1l 0,136

- Me 0,154

locniTanbHuit nepiog

AuvHamika KM y naujenTie s TKC6eST

1 peHb; 0,154 I 00000000000

| 6 peHs; 0,147

6 oeHb
0,175
0,129
0,147

PucyHok 1 — fiunamika KMl Ha rocnitanbHomy eTani y naujieHTis 3 TKC6eST.
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06 MokasHKuKK IA Ha 1 Ta 6 feHb rocnitansHoro etany . .XapaKmepuchKa apy.nu. Kinbkicts yono-
BiKiB (63 nau,., 52%) Ta »*iHok (58 nau., 48%)
6yna npnbansHo ogHakosa. CepeHilt BiK na-

05 e . S

| LieHTiB cknaB 68 [59;77] pokiB. OCHOBHI Ki-

- 1 penb; 0,443 ittt X T YTy HI4HI XapaKTepPUCTUKN AOCAiAKYBaHOT rpynu

_ HaBeeHi y Tabnuui.

6% - 3araNbHOI TEHAEHLIE Nig, Yac rocnitanb-
> Horo etany 6yno 3HMXEHHA MOKAa3HWKIB YCix
< nonaTtkoBumx biomapkepis: KNI (pucyHok 1), 1A

02 (pucyHok 2), BAHK (pucyHok 3). VY 6inbwocTi
NaLieHTiB BiAOYNOCb 3HUMKEHHS O043TKOBUX

D=, 6iomapkepis y AnHamiui: KM 3HM3mBeca y 53%,
IA—y 59%, 8[IHK — 60%.

0 3 & [NA YHUKHEHHA BUKPUBNEHHA pe3ynbTaTis
a3 0,489 0,477 B 3a/1€XKHOCTI Bif, BNAMBY iHWWMX PpakTopiB Byno
a 0,368 0,343 NpPOaHani30BaHO MOKA3HMKM KOXKHOMO 3 Map-
Me 0,443 0,404 KepiB B 3a/1€XKHOCTI Bif, BiKy Ta CTaTi, HAABHOCTI

fosaranani Aepion CYNyTHIX 3aXBOpPIOBaHb Ta CTaHiB (apTepiaibHa

PucyHOK 2 — luHamika A Ha rocnitanbHomy eTani y nauieHTis 3 FKC6eST. rinepTeHsis, XpOHiYHa cepLeBa HeJOCTATHICT,
LYyKpoBWi1 aiabeT, KypiHHA, dibpunsuis nepes-

Aunamika 8HK y nauienTis 3 TKC6eST cepap, NEpeHeceHni y MUHYNOMY iHPapKT
600 MioKapga), CTaHAAPTHUX KJiHiKo-nabopaTtop-

HUX NOKa3HMKiB. MNpoBeaeHN aHani3 NoKasas
BiACYTHICTb CTaTUCTUYHO 3HAYYLLLOT 3a/1€KHOCTI
500 PiBHA 404aTKOBUX MapKepiB Ta BULLE 3a3Haye-
B‘”‘HSZ; AH; HUX dakTopiB (p>0,05).

CTaTUCTUYHMI aHani3 NpPoBOAMBCA 3a A0-

Peceennan., nomoroto MS Excel, Statistica 6.9 (cepinHni
*ee0ee,, ¢ BAHKG AN Homep AGAR 909E415822FA). Micna pospa-

326 XYHKyY KpuTepito Lanipo-Yinka 6yn0 BuABneHo
HenapameTpUUYHUN pos3nogin ana binbwocri
napameTpis, TOMy A1A NPeACTaBAEHHSA Ta PO3-
PaxyHKy AOCTOBIPHOCTI BigMiHHOCTEN MiX rpy-
namu BUKOPUCTOBYBA/IUCA HemnapameTpuyHi
100 KpuTepii. Jna onucy KinbKicCHMX napameTpis
rpyn BMKOPMUCTOBYBasacA MefiaHa i3 3as3Ha-
YeHHAM MiXKBapTasbHOro AianasoHy (25 i

400

w
o
o

BAHK Hr/mn

200

5 BIHK 1 aH 8lHK 6 75 npoueHTinb) (Me [Q1;Q3]). MowwmpeHicTb
Q3 555 562,5 ABMWA B rpynax o.nmcyzanacri y siacotkoso-
My CMiBBiAHOLEHHI Ta abCOIOTHOIO KiNbKicTIO
Q1 268,8 271,5 v . . A
nauieHTiB (Maw.) Ta mo3Hayanacb y Tabanuax
oMe 369 326

n (%). Ans po3paxyHKiB BMKOPMCTOBYBaNCH
fleHb rocnitanisauii HenapameTpuyHi KpuTepii (KpuTepin MaHHa-
YiTHi, T-KpuTepiit YinkokcoHa, Kputepiit x2 MNip-
COHa, Y TOMY YMCAi ANA AOBINbHUX TabauLp).
Takox 6yno nposegeHo ROC-aHani3 3 pospa-
xyHkom AUC (nnowi nig KprBeoto) Ta ii gosipyo-

PucyHok 3 — fiunamika B HK Ha rocnitanbHomy eTani y nauieHTis 3 TKC6eST.

ROC-kpwea (KMré-1) AUC=0,716

)
5 | ro iHtepsany (4l), yytansocTi Ta cneundivyHocTi
%1 _' TecTy. A OUiHKM BipOriAHOCTI HacTaHHA nogii
08 1 6yN0 po3paxoBaHO BigHOLWeEHHA waHcis (OR).
07 + . Pe3ynbtaTit BBaXKaNMcA CTaTUCTUYHO 3HAYYLLM-
a5 mu npm p<0,05 [6].
EM JocnigeHHA BMKOHaHI 3 AOTPUMAHHAM
$ ' . OCHOBHMX nonoxeHb GCP (1996 p.), KoHBeHu;i
2T Pagu €Bponu npo npaBa OAMHU Ta Biome-
03 4 J_ AnumHy (Big 04.04.1997 p.), fenbciHcbKoi ge-
02 + i KNnapauii BcecBiTHbOI megmMyHOI acouiauii npo
5 j / €TUYHI NPUHLUMNN NPOBEAEHHA HAYKOBUX Me-
/ OVNYHUX JOCAIAMKEHb 33 yYacTio ntoguHmn (1964-
. o Cl:i 0:2 u:z 0:4 u,ls n,ls ul,? n,ls 0;9 1 2013 pp)
1- Cneundismicts Pe3synbTati AocnipeHb Ta ix 06rosopeH-
HA.

PucyHok 4 — Pesynbtat ROC-aHanidy ANA OLiHKM 3HAYYLLOCTI NiABULLLEHHA PiBHA
KNI B gMHamiLi Ha rocniTaabHOMY eTani AnA NPorHo3yBaHHA 3 de novo enisogy BMKOPMCTaHHH Knr _'D'nﬂ MPOrHo3yBaHHA
NOPYLUEHHA CepPLEBOro PUTMY Y NOCTrocniTanbHOMY nepioai. MOCTrocniTaNbHUX BUXOAIB.
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3riaHo pesynbTatie ROC-aHanisy (pucy- ROC-kpuea (MA 1 gn) AUC=0,654
HOK 4) aArHamiKa piBHA KIMT Ha rocnitanbHOMy 1 . >
eTani € BUCOKOYYTAIMBMM METOAOM ANA Npo- / /
rHO3yBaHHA €eni3ofiB MOPYLEHHA CepLeBoro ~
puTMy y nocTtrocnitanbHomy etani (AUC=0,716
[11[0,574; 0,854]; p=0,003; uytnunsictb—91,7%, | °7 J—
cneumoivHicTb — 59%). PospaxyHok OR npoge- -
MOHCTPYBaB, WO HaABHICTb MiaBuweHHA KMI
Ha rocnitasibHOMy eTani NigBULLYE PU3MK BU- _
HUKHEHHA apUTMIl nicna sBunuckn y 15,5 pasis ’ | :

YyTnusicte
(=] (=]
= n

[2; 128,6]. o ]

BrKkopuctaHHa A aonA  NporHo3yBaHHA | a2 [~
NOCTrocniTa/ibHMX BUXOAIB. o1 !

PUCYHOK 5 [eMOHCTpye, WO BM3HAYeH- i i ) ) ) . ) .
HA |A npw rocnitanisauii Hagae iHpopmauito o o 02 o5 04 05 06 07 08 09 3
CTOCOBHO PU3UKYy po3BMTKy IM y noctrocni- 1- Cneundinmicrs

TanbHoMy etani (AUC=0'654 Al [0,537; 0,79]; PucyHokK 5 — Pesynbratn ROC-aHanisy Ana ouiHKM 3HavyLocTi piBHA IAy 1 aeHb
p=0,018; yytamsicTb — 92,3%, cneumdiYHIiCTb  rocnitanisauii Ana nporHosyBaHHa po3suTKy IM y nocTrocnitanbHOMYy nepiogi.
— 57,8%). PiseHb 1A>0,471 YO/mn Ha noyatky
rocnitanisauii NigBULLYE WAHC BUHUKHEHHA |M ROCpmes LAHK & a1 an) AUC=0,677
y noctrocniTanbHomy nepioaiy 3,7 pasis [1,14; '

1 , -
11,72]. . | 7

BukopucrtanHa BAAHK AnA nporHosysBaHHA
NOCTrocniTaNbHUX BUXOAIB. - —1 /
AK [OEeMOHCTPyE PUCYHOK 6, AMHaMika _ /
8JHK Ha rocmitTanbHOMy eTtani mose BuKo- | | ’ /’

PUCTOBYBATUCHL ANA NPOrHO3yBaHHA PO3BUTKY
IM y noctrocnitanbHomy etani (AUC=0,677 Al
[0,499; 0,898]; p=0,037; yytameictb — 87,5%,

Yyramsicts
=]
in

cneundiuHicTb — 93,3%). Yci BUNAgKM BUHMK- | /
HeHHA IM y noctrocnitanbHomy nepiogj Biady- | 03 |
JINCb Y NALLEHTIB, AKNX AnMHamika BOHK <35%. - /

BUCHOBKMU. /
01

MNigsuweHHA pisHAa KMl Ha rocnitanbHoMy
eTani y nauienTiB 3 FTKC6eST acouitoeTbea 3 de 0
NoVo eni3ofoM MOPYLUEHHA CepLeBoro putmy
y noctrocnitanbHomy nepiogi (p=0,035).

BusHayeHHa |IA y nauieHTiB 3 TKC6eST vy 1 PucyHoK 6 — Pesynbtat ROC-aHanisy ANA OLiHKM 3HaUYLWLOCTi NiABULLEHHA
[eHb rocnitanisauii 403BONAE NPOrHO3yBaTH BinbHoOi [IHK B ANHamiLi Ha rocniTanbHOMY eTani AnA NPOrHo3yBaHHA PO3BUTKY

R .. IM y noctrocnitanbHoOMy nepioai.
po3suTOK IM Yy noctrocnitanibHOMY nepiogi

o 01 02 03 04 05 06 07 08 09 1
1 - Cneyudiumicns

(p=0,018). MepcnekTMBM NOAANBLUUX AOCNIAKEHD.
MigsuieHHa BinbHoT AHK B AnHamiui Ha rocnitanb- OTp1MaHi pesynbTaTit AEMOHCTPYIOTb, LU0 BUBYEHHS

HOMYy eTani y naujieHTia 3 TKC6eST acoL,iloeTbcA 3 po3BK-  BULLEHABEAEHWX MapKepiB MOXe HafaTv A0AATKOBY iH-

TKOM IM y noctrocnitanbHomy nepiogi (p=0,037). dopmauito 4NA NPOrHo3yBaHHA BiACTPOYEHUX BUXOAIB

y NaUi€eHTIB, AKi rocniTanisytoTbca 3 giarHosom MKC6eST.
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MNPOrHO3YBAHHA BIAOANEHUX KNIHIYHUX BUXOAIB 3A AONOMOIolo AOAATKOBUX BIOXIMIYHUX MAP-
KEPIB VY MALLIEHTIB, IKI NEPEHEC/IU TOCTPUA KOPOHAPHWIA CUHAPOM BE3 ENIEBAL|IT CETMEHTA ST

XaHwokos O. O., WykiHa O. C.

Pestome. Bcmyn. MowyK cnocobiB NPOrHO3yBaHHA KAiHIYHUX BUXOAIB y MauieHTiB 3 TKCH6eST 3annwwaeTbcsa ak-
TyaZlbHUM NUTaHHAM. Mema docnidnceHHsA. MOKpalWMUTM NPOrHO3yBaHHA KiHiYHOro nepebiry NKC6eST, waaxom
BMBYEHHSA K/iHIYHMX Ta AOAATKOBMX METOAIB AochigxeHHs, 3okpema IMA, sOHK, KNI 06’ekm i memoodu. Y 121
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naLi€eHTa 3 AiarHO30M rocTpuiA KOpPoHapHUi cuHapom 6e3 enesauii cermeHTa ST (FTKC6eST) 6yno 3ibpaHo ckapru,
aHamHe3 Ta 06CTeXXeHO 3rifHO CTaHAAPTHUX MeTOAMK (nabopaTopHi Ta IHCTPYMEHTaNbHI JOCNIAKEHHSA), @ TAKOXK
[00AaTKOBO BM3HA4YeHO TaKi biomapKepu AK KiHueBi npoaykTu raikauii (KMr), iwemizoBaHuii anbbymin (IA), BinbHY
OHK (sHK) Ha nouatky (11 AeHb) Ta Ha 614 AeHb rocniTanisauii. Kputepiamum BrAoYeHHA B6ynun HaasHIcTb 3 KC 6e3
enesalii cermeHTa ST 3 TUNOBMM aHriHO3HMM €eni3ofom, AecTabinisalieto cTaHy He 6inblue 72 roauH; BiACYTHICTb
XPOHIYHMX 3aXBOPIOBAHb B CTafjii 3arocTpeHHaA i AeKomMneHcalil; BiACyTHICTb XPOHiIYHOI 3acTiltHOi cepLeBoi Heao-
CTATHOCTI; 3roga Nali€HTa Ha y4acTb B AOCAiIAXKeHHi. KpuTepiamun BUKIOUEHHA Byan aHemis cepeHboro i BayKKoro
CTYNeHA Ta HasABHICTb B aHaMHe3i XPOHiIYHOI HUPKOBOT HEeAOCTATHOCTI (4-5 cTaaii). YCi NnaLieHTM OTpMMyBann Niky-
BaHHA 3rigHO YKpaiHCbKMX Ta EBPONENCbKMUX pekomeHaaLil 3 nikyBaHHA TKC6eST. Y noganblomy 6yno BUKOHAHO
36ip AaHMX WOAO0 KNIHIYHUX BUXOAIB Y AOCNIAKYBaHIN rpyni (cepeaHili TepMiH cnocTepeskeHHs 3,5 poku) Ta cTatuc-
TUYHWIA aHani3 (onucoBa cTaTMcTMKa, ROC-aHani3, BiAHOWEHHA WaHCIB) OTPUMaHUX AaHWX. Pe3ysbmamu ma eu-
CHOBKU. JocniaXKeHHA NpoAeMOHCTPYBaJI0 MOXKJ/IMBICTb BUKOPUCTAHHA pPiBHA |A HA MOMEHT rocnitanisaduii, a Takox
avHamikv BAHK Ta KT, gns 4OBroCTPOKOBOro NPOrHO3yBaHHS HECNPUATIMBUX KAiHIYHMX BUX0AiB (iHGapKT MioKap-
[a Ta NOPYLLUEHHA CepLeBoro pUTMy) y nauieHTis, Aki nepeHecan FKC6eST. Tak piseHb IA>0,471 YO/Mn Ha noyaTtky
rocnitanisauiiy 3,7 pasis [1,14; 11,72] nigsuiyye waHc HacTaHHA IM y nocTiHAeKcHOMY nepioai, a niasuweHHsa KM
Ha rocniTaibHOMY eTani NiABULLYE PU3UK BUHUKHEHHA apUTMIiN nicna Bunuckm y 15,5 pasis [2; 128,6].

KnouoBi ciioBa: rocTpuit KOPOHapPHUIN CUHAPOM, KiHLEBIi NPOAYKTW FNikauii, ilemisoBaHWin anbbymiH, BinbHa
[OHK, nporHos.

PREDICTION OF LONG-TERM CLINICAL OUTCOME USING ADDITIONAL BIOCHEMICAL MARKERS IN PATIENTS
WITH ACUTE CORONARY SYNDROME WITHOUT ST-SEGMENT ELEVATION

Khaniukov O. O., Shchukina O. S.

Abstract. Introduction. The search for ways to predict clinical outcomes in patients with acute coronary syndrome
(ACS) without ST segment elevation remains an urgent issue. The aim of the study is to improve the prediction of
the clinical course of ACS without ST segment elevation by studying clinical and additional research methods, in
particular ischemia-modified albumin (IMA), free DNA (fDNA), advanced glycation end products (AGEs). Materials
and methods. Data of 121 patients with a diagnosis of ACS without ST segment elevation was collected by complaints,
anamnesis were collected and examined according to standard methods (laboratory and instrumental studies). Also
such additional biomarkers as AGEs, IMA, fDNA were determined at the beginning (1% day) and on the 6" day of
hospitalization. The inclusion criteria were 1) the presence of ACS without ST segment elevation with a typical
anginal episode; 2) destabilization of the patient’s condition less than in 72 hours; 3) absence of chronic diseases in
the stage of exacerbation and decompensation; 4) absence of chronic congestive heart failure; 5) patient’s consent
to participate in the study. Exclusion criteria were moderate and severe anemia and a history of chronic renal
failure (IV-V stages). All patients were treated according to the Ukrainian and European recommendations for the
treatment of ACS without ST segment elevation. Subsequently, data collection was performed on clinical outcomes
in the study group (average follow-up period 3.5 years) and statistical analysis (descriptive statistics, ROC analysis,
odds ratio) of the obtained data. Results and conclusions. The study demonstrated the possibility of using the level
of IMA at the time of hospitalization, as well as the dynamics of fDNA and AGEs, for long-term prediction of adverse
clinical outcomes (myocardial infarction and heart rhythm disturbances) in patients who underwent ACS without
ST segment elevation. Thus, the level of IA>0.471 IU/ml at the beginning of hospitalization is 3.7 times [1.14; 11.72]
increases the chance of Ml in the post-index period, and an increase in AGEs during the hospital stage increases the
risk of arrhythmias after discharge by 15.5 times [2; 128.6].

Key words: acute coronary syndrome, advanced glycation end products, ischemic albumin, free DNA, prognosis.
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