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Risk of complications in patients with acute coronary syndrome determination has received much attention and offered a variety of options
for scales in the last years. GRACE scale is the most informative method to assess the risk of death during hospitalization period and during the
next 6 months at present. Some studies recommend to complement GRACE scale with detection of the N-terminal prohormone brain natriuretic
peptide (NT-proBNP) blood levels.

The purpose of the study was to assess risk factors by GRACE scale and activity in serum levels of NT—proBNP in myocardial infarction
depending on the types of coronary arteries revascularization.

Materials and Methods. The study involved 80 patients with acute myocardial infarction with heart failure; the average age of patients
was (61.16+5.79) years, 52 (65 %) men. The patients were divided into 4 groups. Group I included patients who were prescribed thrombolytic
therapy (n=10); group II patients underwent percutaneous coronary intervention (PCI) with stenting of the infarction-depending vessels (n=35);
group III involved patients (n=23) who were administered both methods of treatment. Group IV included 12 individuals who were administered
conservative treatment.

Results. The research showed that the lowest levels of NT—proBNP were observed on the 7th day in patients who have been administered
percutaneous coronary intervention (PCI) with stenting of the infarction—depending vessels (254.1£11.3 fmol/ml, p<0.05). The risk of adverse
events evaluated by the GRACE scale in patients with MI after performed PCI with stenting of the infarction—depending vessels and thrombolytic
therapy is lower (12.2+1.35 %) than in patients who were administered thrombolytic therapy (14.23+0.58 %) and those with conservative
treatment (15.63+£0.89 %).

Conclusion. The risk of death by GRACE scale in patients with myocardial infarction after performed PCI with stenting of the infarction-
depending vessels and thrombolytic therapy is lower than in patients without coronary intervention.
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IMporuo3yBanHsi pU3MKY IPH rOCTPOMY KOPOHAPHOMY CHH/IPOMI 3aJ1€:KHO Bi/l THIIIB peBacKy.isipu3auii Miokapaa
P. B. Jlenina

IIporsirom ocranHiX pokiB cTpaTH(ikanii pU3NKy HECIPUSTINBUX MOIIH Y XBOPHX HAa TOCTPHUI KOPOHAPHHUH CHHAPOM NPHIIIIIOCsS Oarato
yBaru Ta MPOMOHYBAJIKCS PI3HOMAaHITHI BapiaHTH 1kai. HaiOuibmr iHhopMaTHBHOIO HAaTEep METOAUKOKO, IO Ja€ MOXKIIMBICTh OIIHUTH PU3UK
CMEpTI SIK y TIepioj ToCmiTani3allii, Tak i MpoTAroM Halommk4Iux 6 Micsiis, € mkana GRACE. B okpeMux J0CIiKSHHSIX PEKOMEHIOBAHO J10-
nosuuTH KTy GRACE Bu3HaueHHsM y KpoBi piBHsI N-KiHIleBoro parmenTa Mo3koBoro Harpiiyperinynoro nentuay (NT-proBNP).

MeTa po60TH — OLIIHUTH CTYIHb PU3UKY HECIPUSTINBHX HoiH 3a mkanoo GRACE rta aktuBHicTh cupoBaTkoBuX piBHIB NT-proBNP npn
iHdapkTi Miokapa 3a1eXKHO BiJ CIOCO0Y PeBACKYISIpH3aLlil KODOHAPHHX apTepiii.

Marepiaau Ta metoau. O6ctexunmm 80 ocib Ha rocTpuil iHpapKT Miokap/ia 3 CYIlyTHHOIO CEPLIEBOIO HEIOCTATHICTIO, CEPEIHIl Bik CTAHOBHB
61,16+5,79 poky. Cepex narieHTiB nepeBaskai 90JI0BiKH 52 (65 %). XBopyX MOAIIMIN HAa YOTHPH TPyNU: 10 | BBIMIIIM XBOPI, IKMM 3aCTO-
coBaHa TpoMOoitnyHa Teparis (n=10); 2 rpyna (n=35) — e XBopi, SKUM IPOBOAWIN IIEPBUHHE Yepe3lIKipHe kopoHapHe Brpy4anss (UKB) 31
CTEHTYBaHHSM iH(apKT-3anexnoi koponapuoi aprepii (I3KA); no 3 rpynu (n=23) yBilinum XBopi, IKUM 31iHCHIIN TPOMOOIITHYHY Teparrito
(TJIT) i3 UKB I3KA; 1o 4 rpynu — 12 0cib, SIKUX JTiKyBalIu TUTEKH MEJUKaMEHTO3HO.

PesynwsraTn. Beranosmm, mo Haifnmwkdi piBHI NT-proBNP nHa 7 106y crioctepiranmcs y rpyii XBopuX, sikuM Bukonanu UKB 3i crenTyBaHHM
I3KA (254,1+11,3 ¢dmons/mi, p<0,05). Pusuk HecpusiIMBHEX MO, 0 po3paxosani 3a mkanoo GRACE, y xBopux 3 IM micist peBackyis-
puzanii I3KA Ta TJIT i3 UKB I3KA € amxunm (12,2+1,35 %), Hix y xBopux, sikuM 3aidcammm TJIT (14,23+0,58 %) Ta y THX mami€eHTiB, sKi
OTPUMYBAJIH JINIIE MeANKaMeHTo3He JikyBaHHs (15,63+0,89 %).

BucnoBkn. Pusnk cmepri 3a mkanoro GRACE y xBopux Ha iHpapKT MioKkapaa miciist peBacKysipu3anii nuisixoM cteHTyBanHs [3KA e Hmk-
YHM, HIK Y XBOPHX, SIKI OTPUMYBAJIH JIUIIE MEANKAMEHTO3HE JTiKyBaHHSI.

Knrouoei cnosa: pusux, inpapkm mioxapoa, pesackynsapusayis, NT-proBNP, GRACE.
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IIporno3supoBanue pucka IpM 0CTPOM KOPOHAPHOM CHHIPOME B 3aBHCHMOCTH OT THIIOB PeBACKY/ISPU3ALHH
MHOKap/a

P. B. Jlenuna

B tedyenne nocneqHuX neT cTpaTu(UKANN PUCKA OOTBHBIX C OCTPHIM KOPOHAPHBIM CHHIPOMOM YAENSIIOCh MHOTO BHUMAHUS U Mpejiara-
JIUCH pa3IMYHbIC BApUaHTHI mKkai. Hanbonee nHpOPMATHBHON HA CETOIHSALIHAN JeHb METOANKOH, TIO3BOJISIONICH OLIEHUTh PHCK CMEPTH KaK B
TIepHO]] TOCTINTATIN3AINH, TaK U B TeUeHHe Ommkaiimmx 6 mecsares, spusercs mkana GRACE. B oTnenbHBIX HCCIeT0BaHUAX PEKOMEHIYETCS
nononauTb mkany GRACE onpenenenreM B KpoBu ypoBHs N-KOHEYHOTO (hparMeHTa MO3roBoro Harpuityperudeckoro nentuaa (NT-proBNP).

Llesib padoThI — OLICHUTH CTETIEHb pHCKa HeOmaronpusaTHEIX coObrTuil o mkane GRACE u akTHBHOCTB CBIBOPOTOUHBIX ypoBHEH NT-proBNP
IpH HH(APKTE MHOKAp/a B 3aBUCHMOCTH OT CII0C00a PeBACKYIISIPU3ALUHM KOPOHAPHBIX apTEePHid.

Marepuaabl u Metoabl. O6cnenoBano 80 GONBHBIX OCTPHIM MH(APKTOM MHOKapja C COIyTCTBYIOIIEH CepleuyHON HEIO0CTaTOYHOCTHIO,
cpenHMit BO3pacT KOTOpbIx coctaBuia (61,16+5,79) roga. Cpean obcnemyeMeix npeobnagany Mykaussl 52 (65 %). bonbHBIX pazaennnm Ha
YeThIpe rpynnsl: 1 rpynmna — 60mbHbIe, KOTOPEIM TpoBeAeHa TpomOonuTiueckas Tepanus (n=10); 2 rpynma (n=35) — nepBUYHOE YPECKOKHOE
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xopoHapHoe BMmemarensctBo (UKB) co crenTHpoBannem mHpapKT-3aBucHMOi KopoHapHoii aprepun (MI3KA), 3 rpymmna (n=23) — GonbHEIe,
KOTOPBIM IpoBoamin Tpombonutnaeckyro tepamnuio (TJIT) ¢ mocnexyromum UKB U3KA; 4 rpynmmy coctaBmin 12 4enoBeK, KOTOPBIX JICUMITH

TOJIKO KOHcepBaTtuBHO 0e3 UKB.

Pe3yabTarsl. B xone paboTsl ycTaHOBIEHO, 4TO camble HU3KUe ypoBHU NT-proBNP Ha 7 cyTku HaOIOmamch B rpymie O0NbHBIX, KOTOPBIM
nposoamtn YKB co crentupoBannem U3KA (254,1+11,3 dmons/mi, p<0,05). Puck HeOnaronpusTHHIX COOBITHIA, PACCYNTAHHBIX IO IIKaJe
GRACE, y 6onbHBIX ¢ HH}apKTOM MHOKapaa 1ocie nposenéuHoil peackymsipusannn U3KA u TJIT ¢ UKB U3KA nwmwxke (12,2+1,35 %), uem
y 6ompHBIX, KoTopbM mpoBoawy TJIT (14,23+0,58 %), u Tex, KOTOpbIE MOIyYanu TONBKO MeJuKaMeHTo3Hoe Jiedenue (15,63+0,89 %).

BriBoasl. Puck cmepru o mikane GRACE y 6oibHBIX ¢ HH(pApKTOM MUOKap/a NOCIIe MPOBEAEHHON PeBaCKyIISIPU3ALMH [Ty TEM CTCHTUPOBAHUSI

W3KA nmxe, ueM y G0JIBHBIX 63 KOPOHAPHOTO BMEIIATEIbCTBA.

Kniouesvte cnosa: puck, ungapkm muokapoa, pesackynspuzayusi, NT-proBNP, GRACE.
3anoposcckuit meouyunckuil ycypran. — 2016. — Ne6 (99). — C. 17-20

he choice of treatment strategy in patients with acute

coronary syndrome (noninvasive, invasive or both) is
based on the assessment of hospital morbidity prediction and
remain the most important task in cardiology.

There are a few quantitative scales (TIMI, GRACE, RAMI,
CADILLAC), that allow to optimize risk stratification of isch-
emic cases in early stages and long term disease [1-3,9]. Doctors
estimate the risk of unfavorable result not only for the prediction
specification of illness, but also in order to determine the treat-
ment tactic and duration of hospitalization. Most often we use the
TIMI or GRACE scale to estimate the risk of adverse cases [3,4] .
GRACE scale is the most informative for today. It allows assessing
the risk of morbidity during hospitalization and 6 months later.
We use 3 indices for GRACE calculations: 1 — history of disease
(patient’s age, Killip classification, myocardial infarction (MI) in
anamnesis); 2 — indices of haemodynamic and coronary flow on
admission (heart rate, blood pressure level, deviation of ST seg-
ment); 3 —indices during hospitalization (creatinine level, cardiac
levels (troponin T, I, enzymes) and coronary interventions) [4,5].

Nowadays biomarkers of myocardial necrosis are widely used;
they help a lot in diagnostics of disease. Moreover, they allow
determining the choice of treatment and prognosticating the risk.
One of them is brain natriuretic peptide (BNP) and N—terminal
prohormone brain natriuretic peptide (NT-proBNP) [5-7,10].

High level of BNP/NT-proBNP depends on the size of
infarction zone [2].The level of BNP/NT-proBNP in these
patients increases proportionally to the degree of left ventricle
dysfunction with heart insufficiency class, level of pulmonary
hypertension and generally show the size of personal cardio-
vascular risk [2,8,10].

High level of BNP/NT-proBNP helps to predict adverse events
of myocardial infarction [2,5,8]. In seniors it is more informative
due to cardiovascular morbidity than GRACE scale. When we
assess the hospital morbidity risk the measurement of BNP/
NT-proBNP increases the prompt diagnosis [3,7].

The purpose of the study was to assess risk factors by
GRACE scale and activity in serum levels of NT-proBNP in
myocardial infarction depending on the types of coronary ar-
teries revascularization.

Materials and methods

The study involved 80 patients with concomitant heart failure.
The patients’ age ranged from 40 to 75 years, the average age
was (61.16+5.79) years. We examined 52 (65 %) men and 28
(35 %) women.

Q-Ml in acute phase was found in 63.5 %, QS—MI in—36.5 %
of men. Among women the Q—MI was diagnosed in 67.9 % and

QS-MIin 32.1 % of patients. While assessing acute noncompen-
sated heart failure on admission according to Killip classification
we found 70 % with Killip—I and 30 % with Killip—II cases.

The risk factors were evaluated in each case. The most com-
mon MI risk factors were bad habits (smoking) —47.5 %, lower
physical activity — 70.0 % of patients. Lack of exercise preced-
ed the development of MI in 16.0 % of patients. Overweight
(BMI>27 kg/m?*) was diagnosed in 22.5 % of patients, family
history of cardiovascular diseases was present in 54.0 % of cases.

The estimation of concomitant diseases is also important.
The diabetes mellitus and impaired glucose tolerance occurred
in 40 % of cases (11 % of men and 13 % of women), stage II
hypertension —in 42.5 % of patients, stage III hypertension (EH)
was diagnosed in 10 % of examined patients. Hypercholesterol-
emia (general cholesterol level>5 mmol/l) was noticed in 60 %
of patients. In their menopause period were 78.6 % of women.

All patients had diastolic dysfunction of the left ventricle
with ejection fraction of 50.03+0.46 % (echocardiography was
performed by 2-3 days).

There were no statistically significant differences in the pres-
ence of risk factors described in groups.

Distribution of patients was held on admission to the depart-
ment of minimally invasive therapy.

All patients were divided into 4 groups. Group I involved 10
patients who were administered thrombolytic therapy. Group II
included 35 patients who were applied percutaneous coronary
intervention (PCI) with stenting of the infarction—depending
vessels. Group III included 23 patients who underwent pharma-
coinvasive therapy (percutaneous coronary intervention (PCI)
with stenting of the infarction—depending vessels).

In this group of patients PCI with stenting of the infarction—
depending vessels was performed 12 hours after ineffective
thrombolysis in the prehospital phase, which was confirmed by
coronary angiography (6.4842.23 hours). Group I'V included 12
patients who underwent conservative treatment (without TLT).

Drug treatment included: antiplatelet agents (aspirin — 75 mg/
day), clopidogrel — 75 mg/day or tykahrelor — 90 mg/day; anti-
coagulants (enoxaparin for the first 4 days, 1 mg/kg * 2 times a
day of transition to rivaroksaban at a dose of 2.5 mg 2 times a
day); beta-adrenoblocker — bisoprolol — 2.5 mg/day; ACE inhibi-
tor — enalapril — 5-10 mg/1-2 times a day; nitrate — isosorbide
dinitrate: nitrosorbid — 10 mg/2-3 times a day; lipid-reducing
therapy — atorvastatin — 20 mg per day.

The average term of percutaneous coronary intervention
performance was 9.5+3.4 hours from the beginning of ACS
(from 6 to 12 hours).
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Clinical and instrumental researches included: complaints,
anamnesis, objective data, results of instrumental (ECG, coro-
nary angiography) and laboratory analyses.

Measurement of NT—proBNP level was performed by
ELISA test (“Peninsula Laboratories”, USA). NT—proBNP
45.14 mmol/ml was considered standard, “a gray zone” —
250-350 mmol/ml. Determination of serum in patients with
NT-proBNP performed within the first 12-24 hours of hospi-
talization and observation for 7 days.

The assessment of hospital and 6-months survival rate
(GRACE scale) was calculated by special calculating program
for personal computers ‘“Macromedia Flash Player 7. The points
were calculated and determined the total risk of death during
hospitalization (D), 6 months after (D6), risk of death or MI
relapse during hospitalization (DM) and 6 months after (DM6).

Statistical analysis was performed using the biostatistics
methods of Statistica 8.0 (StatSoft Inc., USA) program. The
arithmetic middlings (M), average errors (m), Student t-test for
paired variables have been taken for consideration. The data
have been presented in the form of (M+m).

The evaluation of patients’ condition, determination of risk
(GRACE scale) were performed during hospitalization and on
the 7th day of examination.

Results

The level of NT-proBNP was (474.34+04.12) fmol/ml in
patients who received thrombolytic therapy (metalize) at the
time of hospitalization. On the 7th day this index increased to
(497.85%16.21) fmol/ml (p>0.01). During the observation period
we detected rhythm disturbances by paroxysmal atrial fibrillation
type (33.3 %), ventricular premature beats and class II at Lown
(50.0 %), ventricular fibrillation in 16.7 % of patients, there was
an asystolic patient with successful resuscitation.

At the same time, patients who underwent PCI with stent-
ing of the infarction-depending vessels (n=35) had decreased
NT-proBNP level on the 7th day from (407.44+21.2) fmol/ml
to (254.1+11.3) fmol/ml (p<0.05). In 28.6 % of patients we
detected the right coronary artery lesions, in 48.6 % — anterior
interventricular branch of the left coronary artery lesions and
22.8 % of patients had multivessel disease (performed PCI with
stenting of the infarction-depending vessels), due to which
they were redirected to coronary bypass surgery. Angiographic
success was achieved in 98 (98 %) of patients and was accom-
panied by positive clinical effects and resolution of ST segment.
These patients had paroxysms of atrial fibrillation/atrial flutter
(11.4 %), ventricular beats and classes for Lown (22.8 %), atrial
beats (31.4 %).

Primary PCI with stenting of the infarction-depending vessels
after ineffective TLT underwent 23 (28.75 %) patients. It has
been established that after 7 days of treatment the NT-proBNP
level, as compared with values before treatment, decreased
from (403.11£15.02) fmol/ml to (376.274+23.13) fmol/ml
(p>0.05).

The group of patients who received only medical therapy
(n=12) included older patients with contraindications to throm-
bolytic therapy and PCI with stenting of the infarction-depending
vessels.

NT-proBNP level before treatment was (512.06£06.4) fmol/ml,
and on the 7th day it decreased to (501.14+13.37) fmol/ml
(p>0.05). Ventricular extrasystoles class I-II1 by Lown (66.7 %)
often occurred In this group of patients. Other arrhythmias
or conduction disturbances in this group of patients was not
detected.

A risk assessment of mortality, reinfarction and repeated
myocardial infarction for GRACE risk scale is presented
in Table 1.

Table 1
The relative risk of death, reinfarction and repeated myocardial infarction by GRACE scale (M+m)

D, % D6, % DM, % DM6, %
Group 1.
TLT (n=10) 8.84+0.55 14.23+0.58 22.55+1.04 28.34+1.23
Group 2.
PCI with stenting 3.43+0.12 6.46+0.34 6.97+0.45 24.95+1.18
of the infarction-depending vessels (n=35)
Group 3.
TLT with PCI with stenting 4.68+1.7 12.2£1.35 21.1+1.03 34.25+£1.70
of the infarction-depending vessels (n=23)
Group 4.
Medical treatment (n=12) 9.76+0.55 15.63+0.89 26.85+1.54 26.65+1.83
P, >0.05 <0.03 >0.05 >0.05
P, <0.05 <0.01 >0.05 >0.05
P, >0.05 >0.01 >0.05 >0.05
P, >0.05 >0.05 >0.01 <0.01
P. <0.05 <0.05 <0.05 >0.05
Py >0.05 <0.01 <0.05 >0.01
Notes:

1. D — probability of death during hospitalization; D6 — probability of death after 6 months; DM — probability of death or MI relapse during
hospitalization; DM6 — probability of death or MI relapse during hospitalization after 6 months.

2. p,— the probability of difference compared with Group 1 & Group 2; p, — the probability of difference compared with Group 1 & Group 3;
p, — the probability of difference compared with Group 1 & Group 4; p,— the probability of difference compared with Group 2 & Group 3;
p, — the probability of difference compared with Group 2 & Group 4; p, — the probability of difference compared with Group 3 & Group 4.
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While assessing the risk of mortality, reinfarction and repeat-
ed myocardial infarction with the help of GRACE scale, we
found out that the risk of total mortality, reinfarction, or repeat
myocardial infarction during hospitalization (D) in patients
with myocardial infarction after conducted PCI with stenting
of the infarction-depending vessels was (3.43+0.12) %, after
6 months (D6) — (6.46+0.34) % (p>0.01); the risk of death
with the possibility of occurrence of reinfarction during the
hospitalization (Dm) was (16.97+0.45) %, and risk of death
or reinfarction after 6 months (DM6) was (24.95+1.18) %
(p<0.05). In patients who underwent TLT with next PCI with
stenting of the infarction-depending vessels the total mortality
risk, reinfarction, or repeated myocardial infarction during the
hospitalization (D) was (4.68+1.7) %, after 6 months (D6) —
(12.241.35) % (p>0.01); the risk of death with the possibility of
occurrence of reinfarction during the hospitalization (DM) was
(21.1£1.03) %, and risk of death or reinfarction after 6 months
(DM6) — (34.25+1.70) % (p<0.05).

In patients after TLT endpoints were as follows: D —
(8.84+0.55) %, D6 — (14.23+0.58) % (p<0.05), Dm -
(22.55+1.04) %, and DM6 — (28.34+0.31) % (p>0.05).

In patients with myocardial infarction who received only
medical treatment endpoints were: D — (9.76+0.55) %,
D6 — (15.63+£0.89) % (p<0.05), Dm — (26.85+1.54) % and
DM6 — (26.65+1.83) % (p>0.001). Also, we have established
correlational connections between level of NT—proBNP and

GRACE scale (r=0.85; p<0.05).

Consequently, the risk of death in patients with myocardial
infarction after performed revascularization of the infarction-de-
pending vessels and thrombolytic therapy with PCI with stenting
of the infarction-depending vessels is lower than in patients who
underwent thrombolytic therapy and those who received only
medical treatment.

Conclusions

1. Use of GRACE scale in combination with assessment of
the NT-proBNP/BNP — biomarker level allows to identify the
most “dangerous” risks for patients during the first day at the
hospital, both in hospital and in remote period, it is important
to prevent the unfavorable effects of optimal drug and inter-
ventional treatment.

2. Determination of NT-proBNP/BNP may serve not only as
diagnostic tool for heart failure identification in patients with
ACS, but as the prevalence index of ischemia, due to the near-
est and long-term prognosis of AMI in relation to fatal cardiac
vascular events, of recurrent coronary events and heart failure. It
is established that the risk of death by GRACE scale in patients
with heart failure with MI after performed PCI with stenting of
the infarction-depending vessels is lower than in patients without
undertaken reperfusion.

Conflicts of Interest: author have no conflict of interest to
declare.
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