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Introduction

Ischemic heart disease (IHD) is the major cause of
death in Europe among males over 45 years of age and
among females aged over 65 years. In order to decrease
mortality from IHD and to increase life expectancy in the
affected population, studies have been undertaken to
identify factors and mechanisms that cause IHD and
promote its progression, and to clarify the relationships of
these factors with the clinical course of the disease, the
treatment and prognosis.

The principal aim of most scientific clinical studies
evaluating patients’ survival and prognosis was the
assessment of the complex risk of an unfavorable health
event (e.g. death or myocardial infarction) within a certain
time interval on the basis of the indicators of patients
condition. For this reason, a risk score model has been
created, where the probability of an unfavorable event
within a certain time interval (Y=1) was modeled using
multivariate logistic function. The values of variables
included into this multivariste regression model are
multiplied by weights — integers proportional to values €”,
where f3; is a regression coefficient by i-th factor. The sum
of the resulting products — the risk value — shows the
complex risk of an unfavorable event. However, the
presence of IHD increases the risk of severa
cardiovascular events (CE) - cardiac death, myocardial
infarction, and stroke. It is possible to evaluate the total
risk of CE within a certain period using a binary response
(Y=1 — CE occurred, Y=0 — CE did not occur) and then
compile a risk score model. However, the effect of the
patient’s condition on various cardiovascular events
differs. For instance, heart failure may increase the risk of
cardiac death, but may have no effect on the development
of stroke. For thisreason, it is expedient to use CE within a
certain time period as a nominal value: Y=1 — the patient
died of cardiac causes, Y=2 — myocardia infarction
developed, and Y=3 — stroke occurred. The modeling of the
probabilities of nominal response was performed using
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multinomial regression: changes in relative probabilities
P{Y =0l X =x}, P{Y =1 X =x}, .. ., P{Y = k| X = x},
depending on the values x of the multivariate factor X,
were the following:

|

herei =1, 2, .k x = (X, x@, ..., x?) — values of the
patient’s indicators, and gi(x) = Pio + Pix™® + ... + Bix®,
Bio, Biz, ..., Bip — coefficients of multinomial regression.
Most frequently, the values of factors used in the
multinomial model are binary: x = 1 — the risk factor (RF)
is present, and x = 0 — the RF is absent. In such case the
value exp(f;;) indicates the increase in the probability ratio
ngz i| xX0= 13/ PgY= 0| x¥ = 1} compared to P{Y = |
x¥= 0}/ P{Y = 0] x¥ = 0}, when the values of other factors
remain constant.

Unknown coefficients B of the model are evaluated
using the maximum likelihood method, and their values
and the reliability indices of these values — standard
deviations and p values — are calculated using statistical
software packages SPSS and SAS. The dependence of the
probabilities P{Y = 0}, P{Y = 1}, ... P{Y = k} on a
concrete factor is determined by comparing the logarithms
of the likelihood function of the model with gi(x) = g; and
(1): like in logistic regression anaysis, statistics G is
calculated. If in model (1) all coefficients p with X equal
to zero, the distribution of statistics G is y* with pxk degree
of freedom. Statistical packages provide the values of the
whole y? criterion of the model and the p value of each
coefficient f;.

The aim of the study was to evaluate the informative
determinants of inpatient treatment of acute and chronic
coronary syndromes, and to estimate the significance of
these values for patients survival and the risk of
cardiovascular events — myocardia infarction and stroke —
within the period of one year [1-3].

P{Y=0|X =x} =1/(1+ %™ 1 %0 1 4 %)
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Patients and methods

The study included 3249 patients who were treated for
IHD in Department of Cardiology, Kaunas University of
Medicine Hospital acute myocardial infarction (Ml),
unstable angina pectoris (UAP), stable angina pectoris
(SAP), and IHD without the angina syndrome. Clinical
syndromes of ischemic heart disease were diagnosed using
the diagnostic criteria proposed and approved by the
WHO. The data collection questionnaire included the
anamnesis, data on concomitant diseases, patients
condition on hospitalization, pharmacological and
interventional treatment applied during hospitalization,
rehabilitation treatment, and recommended home
treatment. 1999 patients were repeatedly inquired after one
year, and evauation of their condition, predominant
symptoms, applied treatment during the year, and disease
outcomes was performed.

Statistical data analysis
The informative value of separate clinical

determinants for the prognostication of unfavorable
cardiovascular events -cardiovascular death, myocardial

infarction (MI), stroke) was evaluated by applying the
multinomial logistic regression method. The informative
value of a determinant — the risk of unfavorable events —
was evaluated as odds ratios in single-variable multinomial
logistic regression with 95% confidence intervals. A
determinant was considered to be informative if at least
one value of the coefficient beta p did not exceed 0.1. The
evaluation of the quality of the model was performed using
p value of the criterion x* and beta p values of regression
coefficients. The significance level for testing dtatistical
hypothesis was 0.05. The complex effect of determinants
on unfavorable events was evaluated using the multivariate
multinomial model created by applying the backward
stepwise method. We created the total risk score model to
assess the significance of the combination of informative
parameters for adverse cardiovascular events. Estimated
odds ratios (OR) from the fina multivariate multinomial
regression model were transformed into integer values: 1
point - for OR < 1.75; 2 - for OR between 1.75 and 2.25; 3
- for OR at interval between 2.25 and 2.75, 4 - for OR at
interval between 2.75 and 3.25, and 5 - for OR > 3.25. Risk
score indices were calculated as a sum of integer values of
adjusted odds ratios in final multinomial model. Statistical
analysis was performed using SPSS 13 software.

Table 1. Univariate multinomial model for the assessment of the risk of cardiovascular death, myocardia infarction and stroke (model

¥2 p, p value of coefficients beta, odds ratios with 95% confident interval) (PD — pulmonary disease)
Ml

¥ p Cardiovascular EX Stroke
p OR Cl p OR Cl p OR Cl
Determinantsin the anamnesis
Myocardia infarction  0.025 0.115 1.338 0.93-1.92 0.014  1.995 1.15-3.47 0.205 1.688 0.75-3.79
Heart failure 0.050 0.017 1543 1.08-2.20 0.500 1.209 0.70-2.10 0.248  0.605 0.26-1.42
Stroke 0.012 0.005 2.343 1.29-4.25 0.747  0.790 0.19-3.30 0.014  3.950 1.32-11.8
Angina pectoris 0.051 0.325 0.822 0.56-1.21 0.178 1.648 0.80-3.41 0.072 3794  0.89-16.2
Renal failure 0.190 0.065 2.057 0.96-4.42 0.645 0.625 0.09-4.61 -
Chronic PD 0.056 0.030 1.885 107-334 0701 1.225 0.43-3.46 -
Age (years): <70 < 0.001 1 1 1
(70; 80) 0.006  1.697 1.16-2.48 0.006  2.293 1.27-4.16 0.067  2.196 0.95-5.10
>80 0.001 2.794 1.53-5.09 0.002 3912 1.63-9.40 0.300 2.235 0.49-10.2
Determinants on hospitalization
Heart rate>70 0.001 0.003  1.799 123-264 0581 0.855 0.49-1.49 0.016 3.378 1.26-9.09
Atria fibrillation 0.064 0.019 1.700 1.09-2.65 0.638  1.202 0.56-2.59 0.097 2204  0.87-5.61
Bundle branch block  0.310 0.054 1.858 0.99-3.49 0.684 0.743 0.18-3.10 0.836  0.808 0.11-6.05
Killip class I1-1V 0.039 0.001  3.165 156-644 0785 0.757 0.10-5.60 0.616  1.679 0.22-12.7
Determinants of inpatient examination
EF > 40 % 1 1 1
<40 % 0.001 0.001 2.586 1.79-3.73 0.007 2.220 1.25-3.95 0.637 0.771 0.26-2.27
Diagnosis during hospitalization:
SAP 0.024 1 1 1
Ml 0.238 1.276 0.85-1.91 0.091 1.803 0.91-3.58 0.283  1.653 0.66-4.14
UAP 0.768  0.920 0.53-1.61 0.005 2.861 138-594 0436 1565 0.51-4.82
Painless IHD 0.084 1.732 0.91-3.29 0.463  0.466 0.06-3.58 -
Stenotic changesin coronary arteries (CA):
- CA stenoses< 50% 0.02 1 1 1
- stenoses > 50%, 0.792  0.899 0.41-1.98 0.369 1.678 0.54-5.20 0418  0.599 0.17-2.07
revascularized
- stenoses > 50%, not 0.255  1.439 0.77-2.70 0.083 2377 0.89-6.32 0.221 0517 0.18-1.49
revascularized

Rhythm on discharge  0.01
Atrid fibrillation 0.001 3.176 1.56-6.46 0.006  3.951 150-104 0705  1.477 0.20-11.2
Pacemaker 0.006 2.261 1.27-4.03 0446  1.501 0.53-4.26 -

Results Cardiology for MI, UAP, SAP or IHD without the angina

After one year, we knew the outcomes of 1999
patients who in 2005 were treated at the Department of

syndrome, and were subsequently discharged. 1819 (91%)
patients survived during the one-year period, and 180 (9%)
patients died; of these, in 132 (73%) patients death had
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cardiovascular causes, in 30 (17%) other causes, and in 18
(10%) cases the cause of death remained unknown. For
further analysis, we used data on 1951 patients who
survived during the studied period or who died due to
cardiovascular causes.

35.5% of the patients had been treated for MI, 17% -
for UAP, 41.1% - for SAP, and 6.5% - for IHD without the
angina syndrome. 1743 (89.3%) patients survived for 1
year without any cardiovascular events (M1 or stroke), 132
(6.8%) patients died , 52 (2.7%) patients had M| within the
period of one year, and 24 (1.2%) patients had a stroke.
The risk of informative determinants of anamnesis,
condition on hospitalization, and inpatient examinations
for the aforementioned unfavorable events together with
confidenceintervalsis presented in Table 1.

Table 2. Multivariate multinomial logistic model for the
assessment of the risk for adverse cardiovascular events (p of
beta, OR, 95% Cl of OR) and risk score

Determinant p OR Cl Point
Cardiac death

EF <40 % <0.001 2214 1.48-3.32 2
Heart rate >70 bpm 0.016 1619 1.09-2.40 1
Heart failure 0.076 1411 0.97-2.06 1
Stroke in anamnesis 0.036 1944 1.04-362 2
At fibrllationon 4 149 1748 0.83-3.72 2
discharge

CA stenosis > 50%

PTCA performed 0057 0525  0271.02 2
during

hospitalization

Age: 70 - 80 years 0.065 1450 0.98-2.15 1
Ageover 80 years 0.054 1940 0.99-381 2
Myocar dial infarction

EF <40 % 0.085 1726 0.93-3.21 2
MI in anamnesis 0.112 1620 0.89-2.94 1
Atid fibrillationon 513 3737 132106 5
discharge

UAP during

hospitalization 0.003 2617 1.40-4.90 3
CA stenosis > 50%

PTCA performed 0146 1902 080453 2
during

hospitalization

CA stenosis > 50%

PTCA not performed 0.023 2079 1.10-3.92 2
Age: 70- 80 years 0.009 2259 1.22-4.18 3
Ageover 80 years 0.001 4694 1.86-11.8 6
Stroke

Heart rate >70 bpm 0.020 3.284 1.21-8.92 5
Stroke in anamnesis. 0.024 3684 1.19-114 5
MI in anamnesis 0.182 1779 0.76-4.15 2
Age: 70- 80 years 0.080 2165 0.91-5.14 2
Age over 80 years 0.296 2.294 0.48-10.9 2

death and MI by 2.2 times. Persistent atria fibrillation on
discharge increased the risk of death by 3.18 times, and the
risk of M1 — even by 3.95 times. The risk of MI increased
by 286 times in the presence of UAP during
hospitalization, compared to SAP, while pharmacological
treatment alone (without intervention treatment) increased
such risk by 2.38 times.

We used determinants whose model p value did not
exceed 0.05 to create multivariate multinomial logistic
regresson model and to determine risk values for the
evaluation of the risk of unfavorable events (Table 2).

According to the risk values, the patients were
distributed into low, moderate, and high risk groups for
each unfavorable event (Table 3). Table 3 presents the
distribution of patients in the risk groups for cardiac death,
myocardial infarction, and stroke, the incidence of these
unfavorable events, and the increase in risk, compared to
the low risk group. The risk of cardiac death in high risk
group increased in 6.86, compare with low risk group. The
risk myocardial infarction in high risk group increased in
43.8, compare with low risk group. The risk of stroke in
high risk group increased in 10.6, compare with low risk

group.

Table 3. Distribution of patientsin risk groups for cardiac death,
myocardia infarction, and stroke, the incidence of these events,
and the increase in the risk for these events compared to the low
risk group

Over 1.7-fold increase in the risk of death was
observed in patients who during hospitalization were found
to have atrial fibrillation, pulse rate over 70 bpm, and
arrhythmias. MI in the anamnesis and older age increased
the risk of death by twofold. Meanwhile, the risk of a
stroke within the period of one year was by nearly 4-fold
increased by previous stroke and angina pectoris, and pulse
rate >70 on hospitalization increased such risk by 3.38
times. Age over 70 years increased the risk of stroke by
twofold. Low (<40) gection fraction increased the risk of
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Risk group Patients, % Event,% OR  95%ClI

Cardiac death

Low <1 222 2.7 1

Moderate 1-3  61.9 6.0 233 1.22-444

High >3 16.0 15.8 6.86 3.49-135

Myocar dial infarction

Low <2 21.4 0.2 1

Moderate 2-7  68.3 2.4 10.3 1.40-75.3

High>7 10.3 9.5 438 5.82-329

Stroke

Low <3 38.7 0.7 1

Moderate 3-9  58.2 18 269 1.01-7.21

High>9 3.1 6.9 10.6 2.78-40.8
Conclusions

1. The model that was based on the regression analysis
using combinations of informative determinants for the
prognostication of lethal outcome and cardiac events
helps to stratify patients into high, moderate, and low
risk groups for a one-year time period.

2. The created regression models according to risk
groups help to substantiate the application of the
individualized pharmacological or interventional
treatment tactics and to recommend combined measures
of secondary prophylaxis.
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DJIeKTPOHHUKA U JIeKTpoTexHuka. — Kaynac: Texnouorusi, 2009. — Ne 5(93). — C. 103-106.

Nmemuueckas 0one3Hb cepaua sBASETCS INIAaBHOM MPUUMHON CMEPTH CpeAy MYXKIIUH crapuie 45 jeT W KeHUIMH Oojee 65 jer.
MHoroo6pasue KIMHH4eCKUX (aKTOPOB, XapaKTEPH3YIOIMX COCTOSHUE OOJNBHBIX MIIEMUYECKMMH CHHIPOMAMH CEepLa U BIUSIOLINX
Ha UCXOA 3a00JeBaHUS, POJb OTACIBHBIX CHMIITOMOB Ha MCXOJ OOJIC3HM SBISETCS HEOOXOAMMBIM YCIOBHEM IpH OLEHKE TSKECTU
3abosieBaHMsl, JIeYeOHOH TAKTHKH M ONpeJeleHHs IporHosa. Llems paGoTl — yCTaHOBHTH MHGOPMATUBHOCTh M 3HAYUTEILHOCTH
OTHENBHBIX KJIMHUYECKHX W HWHCTPYMEHTAIBPHIX IPHU3HAKOB B IEPHOJAE CTAalMOHAPHOTO JIEUYCHUS Yy OOJBHBIX HIIEMHYECKHMH
CHHZpPOMaMH (OCTPBIM MH(APKTOM MHOKap[a) /Il IPOrHO3UPOBAHUS JIETaIBHOTO UCXO/a, Pa3BUTH MH(ApKTa MUOKap/a, NHCYJIbTa B
TE4YEHHE OJHOI0 rofa. AHanu3WpoBaHbl AaHHbIE 1999 GonbHBIX, KOTOpble Jeuwnuch B Kapamonormyeckoit ximmHuke KayHacckoro
MenuuuHckoro YHusepcurera. Mcnonb3ys MareMaTHUECKUe METOJIbl JIOTUCTUUECKON MYJIbTHHOMHOM PErpecuH, ¢ JOBEPUTEIbHBIMU
uHTepBadamMu 95 % ObUIM yCTaHOBIIEHBl MH(POPMATHUBHBIE MPU3HAKU JUISI MIPOTHO3MPOBAHUS HCXOJOB B TEYEHHH OJHOTO roja U
pa3paboTaHbl MOZENU MPOTHO3UPOBAHHS HCXOI0B OONBHBIX B TPEX rpymmnax pucka. bubn. 3 (Ha aHriuiickoM si3bike; pedeparsl Ha
AHTJTMHCKOM, PYCCKOM U JINTOBCKOM f3.).

J. Vencloviené, M. R. Babarskiené. I$eminiais sindromais serganéiy ligoniy kar diovaskuliniy jvykiy prognozés vertinimas vieny
mety laikotar piu // Elektronika ir elektrotechnika. — Kaunas: Technologija, 2009. — Nr. 5(93). — P. 103-106.

Iseming sirdies liga (ISL) Europoje yra pagrinding vyry, vyresniy negu 45 mety amziaus, ir motery, vyresniy negu 65 mety amziaus,
mirties priezastis. Norint sumazinti gyventojy mirtinguma nuo ISL, prailginti sergandiujy gyvenimo trukme, tyringjami veiksniai bei
mechanizmai, sukeliantys ISL ir skatinantys ja progresucti, ju sasaja su klinikine ligos eiga, gydymo taktikair prognoze. Tyrimo tikslas
— jvertinti aminiy ir létiniy koronariniy sindromu stacionarinio gydymo informatyvius pozymius ir ju reikSme isgyvenamumui ir
kardiovaskuliniy ivykiy — miokardo infarkto, insulto issivystymo rizikai vieny mety laikotarpiu. Atsitiktinés atrankos badu buvo atrinkti
3249 pacientai, kurie gydési KMU Kardiologijos klinikoje dél 1SL — @aminio miokardo infarkto (M), nestabiliosios kritinés anginos
PSO nurodytus ir aprobuotus diagnostinius kriterijus. T duomeny rinkimo anketa buvo jtraukti anamnezés duomenys, gretutinés ligos,
buklé stacionarizavimo metu, stacionare taikytas medikamentinis ir intervencinis gydymas, reabilitacinis gydymas bei rekomenduotas
gydymas namuose. 1999 pacientai buvo pakartotinai apklausti po vienu mety, jvertinta ju savijauta, vyraujantys simptomai, mety
laikotarpiu taikytas gydymas bei baigtys. Bibl. 3 (anglu kalba; santraukos angly, rusy ir lietuviy k.).
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