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Stratification risk score of cardiovascular events in patients with
myocardial infarction in combination with comorbid and surgical

pathology

The aim of the work: to study the features of physical and biochemical parameters response of the functional state of the body in
patients with myocardial infarction (MI) in combination with comorbid pathology (CP), to identify the relationship between marker and
limited parameters of the functional state of the body and the risk of cardiovascular events.

Materials and Methods. 371 patients with myocardial infarction with comorbid pathology were investigated, who were consistently
included in the prospective study. The basic functional indicators of the body of a patient with MI with CP, as well as their interrelations
with the main risk score, clinical markers of physical activity tolerance and Charlson comorbidity index (CCI) were studied.

Results and Discussion. Risk rates on the GRACE score in patients with MI with CP have a direct correlation (point biserial correla-
tion) with indicators of age (r = 0.267; P <0.0001), heart rate (r =0.159; P =0.028), respiratory rate (r =0.248; P =0.001), glucose levels
(r = 0.197; =0.007), creatinine (r =0.154; P =0.033) and Charlson Comorbidity Index (r = 0,275; P <0,0001). The inverse correlation
was observed between the levels of risk on the GRACE score and hemoglobin levels (r =-0.159; P =0.03), total cholesterol (r = -0.217;
P =0.003), LDL (r = -0.292; P <0.0001 ), SpO, (r = -0.178; P = 0.017), the number of lymphocytes (r =-0.169; P =0.02). An inverse
correlation was observed between the level of comorbidity according to CCI and the six-minute walk test on the 10th, 30th and 90th
day after the onset of MI development (r,; = -0.318; r,; = -0.397; 1, = -0.425; P <0.0001).

The analysis of specificity and sensitivity of the six-minute walk test on the 10th, 30th and 90th day of rehabilitation of post-infarction
patients with CCI values > 2, showed the maximum specificity (1.0) and the predictive value of the positive result (1.0) of this marker
in the comorbid patients for 6SMWT = 83.5-98 m (95% confidence interval (0.672-0.828), P = 0.037); 6MWT, = 147-166.5 m (95
% confidence interval (0.766-0.904), P = 0.005 and 6MWT, = 199.5-227.5 m (95 % confidence interval (0.741-0.933), P = 0.005).

Key words: myocardial infarction; surgical pathology, risk of cardiovascular events, GRACE score, Charlson comorbidity index.

Introduction. Cardiovascular disease remains the
most common cause of death throughout the world.
According to the Global Burden of Disease, they
account for 31.5 % of all deaths and 45 % of deaths
from non-communicable diseases. More than 75 % of
all cardiovascular mortality occurs in low and middle
income countries, and in Ukraine, cardiovascular
mortality is 66.7 % [1-4].

Introduction and improvement of new, first of all
cardiosurgical methods of treatment of acute coronary
syndromes, during the last decade significantly
improved the results of treatment, which led to a
significant reduction in mortality and cardiovascular
outlook in general. However, the provision of full
medical care for patients with myocardial infarction
(MTI)with comorbid pathology (CP) remains a complex
multidisciplinary medical problem that needs to be
solved both during the acute period of the disease
and at the stages of rehabilitation [5]. It is clear that
the maximum threats of the combined pathology are
manifested in the acute phase of the disease, therefore,
the task of evaluation and stratification of risks not
only in patients with myocardial infarction, but also in
other acute conditions, in particular with the need for
surgical intervention, is especially relevant. A large
number of cardiac complications of the perioperative

period requires a detailed examination before surgery
and the identification of risk groups for adverse cardiac
events, targeted intraoperative functional monitoring
with a view to timely diagnosis of acute coronary
events. And if the assessment of cardiovascular events
(CVE) risks in the uncomplicated surgical pathology
is generally well understood today, the combination of
acute surgical pathology with other diseases requires
a balanced integrated approach with an assessment of
total risk [6-9].

The aim of the work: to study the features of
physical and biochemical parameters response of the
functional state of the body in patients with myocardial
infarction in combination with comorbid pathology, to
identify the relationship between marker and limited
parameters of the functional state of the body and the
risk of cardiovascular events.

Materials and Methods. 371 patients with
myocardial infarction with comorbid pathology were
investigated, which were consistently included in the
prospective study. The main functional indicators of
the body of a patient with MI with CP were studied,
as well as their relationship with the main risk score,
clinical markers of physical activity tolerance and
Charlson comorbidity index (CCI). The diagnosis
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was established according to the effective protocols
of treatment and rehabilitation of patients with MI
[10-12]. Criteria for involving patients in the study
were the confirmed diagnosis of MI and written
informed consent of patients to participate in the
study. The criteria for non-involvement of patients in
the study were acute infectious and mental illnesses,
decompensation of concomitant pathology, presence
of hemodynamically significant heart defects and
surgical revascularization of the infarct-dependent
vessel. To evaluate the degree of comorbidity in
patients with MI with concomitant pathology,
Charlson comorbidity index [13] was used.

The morphometric parameters of intracardiac
hemodynamics were evaluated using an echo-
cardiographic method on Philips HD11XE (USA)
device, in accordance with recommendations for
ultrasound examination of the American Society
for Echocardiography and the European Asso-
ciation for Echocardiography (ASE / EAS 2015).
Electrocardiograms were registered with the help
of UTAS ECG device. Laboratory methods were
performed according to standard methods and included
a general blood test, a coagulogram, a biochemical
blood test (glucose, bilirubin, transaminase, creatinine,
urea, uric acid, blood plasma lipid spectrum: total
cholesterol, triglycerides, high and low density
lipoproteins).

Functional reserves of the cardiovascular system
were determined by the method of point scoring of its
individual parameters: with a size of the left ventricular
ejection fraction more than 55 % — 1 point, 45-55 %
— 2 points, 30—45 % — 3 points and less than 30 % — 4
points. In the same way, according to NYHA the heart
failure was evaluated: functional class I (FC) — 1 point,
FCII -2 points, FC III — 3 points and FC IV — 4 points
and the risk status of cardiovascular events according
to the rehabilitation classification (Nikolaeva L.F.,
Aronov D.M., 1988): FC I — 1 point, FC II — 2 points,
FC IIT - 3 points and FC IV — 4 points. Post-infarction
patients were divided into groups of small, medium
and high risk, with the corresponding assignment of
1, 2 and 3 points according to the GRACE score and
the American Heart Association Cardiovascular Risk
Scale (ANA) [14,15]. The six-minute walk test [16]
was performed and evaluated on the 10th, 30th and
90th day after the patient was admitted to the clinic
(6MWT , 6MWT, and 6MWT, , respectively).

Statistical analysis was performed using MS
Excel 2000 and EViews 5.1 software. For quantitative
variables average values and standard deviations were
calculated, absolute variables and percentage shares
for each category were calculated for categorical
variables. For quantitative variables, the statistical

significance of the differences between groups
of patients with concomitant pathology and non-
concomitant pathology was investigated using the
Student t-criterion for independent samples. The
analysis of the comparability of the distribution
of qualitative (categorical) characteristics in the
groups was carried out using criterion x2 (categorical
variables are presented as absolute numbers for
each category). In the analysis of relationships
between quantitative indicators, the standard Pearson
correlation coefficient was calculated; between
the quantitative and categorical (in 2 categories)
indicators the point biserial correlation coefficient
was used, between quantitative and categorical (more
than 2 categories) — dispersion ANOVA analysis and
coefficient ;72 (eta-square), while the analysis of the
relationships between two categorical indicators is the
ratio of Yule’s coefficient association (the relationship
was considered as confirmed, when the coefficient of
association according to the module exceeded 0.5).
When using all other statistical criteria and means
of analysis, the differences and relationships were
statistically significant when P <0.05 [17].

This study was approved by the decision of the
Ethics Commission of I. Horbachebvsky Ternopil
State Medical University.

Results and Discussion. As a result of previous
studies, interrelation was established between certain
categories of concomitant pathology in patients
with myocardial infarction and the main functional
indicators of the body condition, marker and limited
parameters for cardiovascular and non-cardiovascular
comorbid pathology were found. Moreover, there
were no unified markers of the functional state of the
body in patients with MI with comorbid pathology
in general and in its separate forms among the most
commonly used clinical, laboratory and hemodynamic
indices. Instead, in the analysis of Charlson
comorbidity index in patients with MI with CP, it was
found that this marker reflected not only the degree
of comorbidity in the studied cohort of patients, but
also proved to be universal for predicting the degree
of functional disorders, both in certain nosologies of
concomitant pathology, and in comorbid patients in
general [14,17,18].

Taking into account the potential value of the
generally accepted for today cardiac score and
risk calculators for CVE to increase the estimation
objectivity of the prognosis and functional reserves of
a comorbid patient in any acute state, the levels and
relationships of the risk of CVE on the GRACE score,
the risk score of the cardiovascular events according
to ANA, Charlson comorbidity index and levels of
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physical activity tolerance in the dynamics on the
10th, 30th and 90th days since the onset of the MI
development. It was found that all of the risk factors
for cardiovascular events and exercise tolerance
(functional class according to NYHA, left ventricular
ejection fraction, rehabilitation grade and risk of
cardiovascular events by ANA and GRACE score) in
the sample of patients with MI with CP were high and
very high (Table 1).

Table 1. Indicators of risk prognosis of cardiovascular
events and functional cardiac reserves in patients with
acute myocardial infarction with comorbid pathology

Indicator (M+SD)
Risk according to GRACE, points | 2.866+0.342
Risk according to AHA, points 2.660+0.627
FC according to EF, points 2.930+0.763
FC according to NYHA, points 3.345+0.567
Rehabilitation FC, points 3.278+0.718
CClI, points 4.386+0.984
6MWT,, m 76.084+35.206
6MWT,, m 133.809+49.63
6MWT , m 207.58+74.071

Note: FC — functional class; EF — ejection fraction; CCI — Charlson
comorbidity index; 6MWT — six-minute walk test

Further in-depth statistical analysis revealed
that the number of patients with maximum risk in
the baseline cardiac GRACE score was significantly
higher in patients with MI with a CP than without CP
(Table 2).

Table 2. Dependence of the risk level of cardio-
vascular event according to GRACE score depending
on the comorbid pathology

Indicator Value
The share of high risk individuals in a group 0.462
without CP (3 points according to GRACE)
The share of high risk individuals in a group 0.894
with CP (3 points according to GRACE)
Z-test -4.399
P-value <0.0001

The study also found that risk levels according
to GRACE score in patients with MI with comorbid
pathology (Table 3) had a direct correlation with
age, heart rate (HR), respiratory rate (RR), glucose
levels, creatinine, and Charlson comorbidity index.
The inverse correlation was observed in studying
the relationship of risk factors according to GRACE
score with hemoglobin, total cholesterol, LDL, SpO,,
and the number of lymphocytes. It should be noted

Table 3. Dependence of general-clinical quantitative indices in patients with Ml on the risk of cardiovascular

event on GRACE score

. Average for patients | Average for patients | Standard | Point-biserial

Indicator with grace3 with grace2 deviation | correlation P-value
Age, years 67.982 59.885 10.419 0.267 <0.0001
HR in the acute phase of MI, bpm 88 74.923 28.241 0.159 0.028
SBP in the acute phase of IM, mm Hg 129 135.39 35.285 0.062 0.392
RR br/min 20.878 18.308 3.569 0.248 0.001
Hemoglobin, g/l 130.94 141.08 22.1 -0.159 0.03
Leukocytes, x109/1 9.856 10.485 3.694 -0.059 0.422
ESR, mm/h 20.644 14.308 15.771 0.14 0.057
Lymphocytes ,% 19.216 25.577 13.032 -0.169 0.02
Glucose, mmol/l 8.98 6.483 4.283 0.197 0.007
Creatinine, mcmol/l 117.56 76.5 91.61 0.154 0.033
Troponin T, ng/ml 1787.9 1131.9 916.2 0.129 0.032
TC, mmol/l 4.589 5.543 1.545 -0.217 0.003
HDL, mmol/l 1.12 1.349 0.523 -0.148 0.055
LDL, mmol/l 2.913 4.001 1.243 -0.292 <0.0001
SpO,,% 93.513 96.227 5 -0.178 0.017
CI, points 4.831 3.527 1.628 0.275 <0.0001

Note: HR — heart rate, SBP — systolic blood pressure, RR —respiratory rate, ESR — erythrocyte sedimentation rate, TC — total cholesterol,
HDL - high-density lipoproteins, LDL — low-density lipoproteins, CI — comorbidity index
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that the most indicators of the functioning of organs
and systems of a comorbid patient with MI reflect
their stress in conditions of serious acute pathology,
which is a myocardial infarction. This is evidenced by
the high levels of glucose, creatinine, heart rate and
respiratory rate in high-risk patients. However, some
systems exhibit certain degrees of their exhaustion, as
indicated by lowered hemoglobin, total cholesterol,
low density lipoprotein, lymphocytes, oxygen
saturation with high risk of cardiovascular event.

As a result of the study, it was found that a high
reliability (P <0.0001) relationship was observed
between the presence of comorbid pathology and the
categorical indicators of acute heart failure according to
Killip, functional class according to NYHA, functional
class according to rehabilitation grade and risk level
for ANA (Table 4). The obtained data confirm the high
risks in patients with MI with CP and allow the use
of these scores for an integrated assessment of the risk
level of CVE among comorbid patients.

Similarly, highly significant (P <0.0001) direct
correlation was observed between the degree of
comorbidity by CCI and the six-minute walk test on
the 10th, 30th and 90th day from the onset of the MI
(Table 5), which confirms the possibility of using the
6MWT as a marker tolerance to the physical activity
of post-infarction patients with comorbid pathology at
all stages of the rehabilitation process.

Analysis of the specificity and sensitivity of the
six-minute walk test on the 10th day of rehabilitation
of postinfarction patients when the values of Charlson
comorbidity index > 2 showed a high specificity and
predictive value of the positive result of this marker
for comorbid patients (Table 6, Fig. 1).
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Figure 1. ROC-curve of sensitivity and specificity of
6MWT,  when CI values> 2

Note. Area under the curve 0.75, standard error 0.040; P = 0.004.

Table 4. Dependence of functional categorical indices in patients with Ml on comorbid pathology

. . s FC according FC acc.oydir.lg Risk according
Indicator FC according to Killip o NYHA to reh.’:}blhta}tlon t0 AHA
classification
Pearson’s contingency coefficient 0.258 0.237 0.286 0.370
Chuprov’s contingency coefficient 0.189 0.206 0.251 0.334
Cramer’s contingency coefficient 0.267 0.244 0.299 0.398
x* (P-value) <0.0001 <0.0001 <0.0001 <0.0001

Table 5. Dependence of the six-minute walk test in patients with Ml on the Charlson comorbidity index

Indicator 6MWT 6MWT | 6MWT |
Correlation -0.318 -0.397 -0.425
T-criteria -4.571 -5.705 -6.149
P-value <0.0001 <0.0001 <0.0001

Table 6. Matrix for determination of sensitivity and specificity of 6MWT,  when values of CCI > 2

6MWT,, value Sensitivity Specificity Progno.st.ic value of a Prognost.ic value of a
positive result negative result

83.5 0.63 1 1 0.09

98.0 0.80 0.33 0.97 0.06

100.5 0.81 0.33 0.97 0.06

Note. 95% confidence interval (0.672-0.828), P=0.037
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Corresponding values for 6MWT performed on
the 30th and 90th day after the onset of MI were also
with the maximum specificity (1.0) and the predictive
value of the positive result (1.0) for 6MWT, values
of 147-166.5 m (95 % confidence interval (0.766—
0.904), P = 0.005, area under the ROC curve 0.835)
and 6MWT,  within the limits of 199.5-227.5 m
(95 % confidence interval (0.741-0.933), P = 0.005,
area under ROC-curve 0.837).

The analysis of the relationship of the basic test
of physical activity tolerance with certain forms of
concomitant pathology revealed authentic correlations
of 6GMWT with concomitant pulmonary pathology and
diabetes mellitus. Moreover, patients in the pulmonary
profile responded with a significant decrease in the
main indicator of physical activity tolerance at the
early and late outpatient stages (Table 7).

The inverse correlation between 6MWT,  and
pulmonologic comorbidity, as well as between
6MWT, and pulmonologic comorbidity, shows that
for persons with pulmonologic comorbidity, SMWT, |
(early outpatient stage) and 6MWT, (late outpatient
stage) are, on average, significantly lower than for

those without comorbidity. The data of our study
coincide with the results of other researchers about
the important role of chronic pulmonary pathology
in reducing cardio respirator reserves [6]. Instead,
patients with concomitant diabetes had significantly
lower 6MWT indicators not only in outpatient, but
also in the inpatient stage of rehabilitation (Table 8).

The evaluation of possible interactions between
6MWT and other groups of comorbid pathology
including wvascular pathology of cerebral and
extracerebral localization, gastrointestinal tract
pathology, thyroid gland pathology, nephrology
and joint pathology in the described cohort of
patients did not reveal any significant effect of
any of them on tolerance to physical activity at the
stages of rehabilitation, which allows the use of
general stratification approaches for assessing the
risk of CVE and rehabilitation measures. It should
be noted that there is no patient in the study cohort
with deep disorders of the functioning of organs
and systems, therefore the results of the study apply
only to comorbid patients with compensated or
subcompensated status.

Table 7. Dependence of 6MWT on the stages of rehabilitation in patients with Ml with comorbid pathology on

the concomitant pulmonary pathology

Indicator 6MWT 6MWT 6MWT
Total number of patients 188 176 174
Number of patients with PP 47 45 43
Number of patients without PP 141 131 131
Average for patients with PP 70.447 115.18 183.37
Average for patients without PP 78.149 140.59 216.11
Standard deviation 35.266 49.696 74.162
Point biserial correlation -0.095 -0.224 -0.191
t? 1.688 9.165 6.508
P-value 0.196 0.003 0.012

Note. PP — pulmonary pathology

Table 8. Dependence of 6MWT on stages of rehabilitation in patients with Ml with comorbid pathology on the

concomitant diabetes mellitus

Indicator 6MWT (10) 6MWT (30) 6MWT (90)
Total number of patients 159 149 149
Patients with diabetes 26 24 24
Patients without diabetes 133 125 125
Average for patients with diabetes 59.769 104.167 156.833
Average for patients without diabetes 79.383 139.96 212.808
Standard deviation 33.578 49.326 75.143
Point biserial correlation -0.217 -0.268 -0.275
t? 7.737 11.343 12.003
P-value 0.006 0.001 0.001
100
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Given that cardiovascular disease is the most
common concomitant pathology that becomes the main
cause of perioperative complications and mortality,
the assessment of the risks of the surgery itself and
the rehabilitation period after its implementation is an
urgent problem that needs to be addressed. Potentially
lethal postoperative complications include, first of all,
acute myocardial infarction and its complications
that occur in patients with cardiovascular pathology
due to coronary artery disease. More than 60 % of
patients who die during a 30-day postoperative
period have signs of coronary insufficiency [7].
Currently, the revised index of risk of developing
cardiac complications, the RCRI-index (Lee Criteria
Revised Cardiac Risk Index), developed in 1999 by
T.H. Lee and colleagues is most frequently used. It
is used in cases of non-cardiac surgery and includes
6 independent predictors of cardiac complications of
the postoperative period: the presence of coronary
heart disease (history of myocardial infarction,
positive stress test, current use of nitrates for the
purpose of therapy for angina pectoris, pain associated
with myocardial infarction, pathological Q-wave on
an electrocardiogram); — presence of heart failure
(pulmonary edema, stagnant wheezing, rhythm
“gallop”, radiological picture of stagnation in the
system of blood vessels of the small circle of blood
circulation); — presence of cerebrovascular pathology
(cerebrovascular aneurysm); diabetes mellitus
requiring preoperative treatment with insulin; —
increased plasma creatinine levels prior to surgery (>
2mg/dl, or creatinine clearance <60 ml / min) [7,19].
However, the complexity of a quick risk assessment
and the inadequate informativity of this calculator
for another comorbidity pathology, necessitates
the search for other, more specific calculators for
assessing the risk of CVE in case of multi-morbidity.
Some studies showed the prospect of using the
Charlson comorbidity index in patients with cardiac
and general surgical pathology both in the acute phase
and in the stages of rehabilitation [20-22].

The complexity of the search for a universal
calculator for assessing the risks of a surgical multi-
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Conclusions. In patients with MI with CP in the
acute phase of myocardial infarction, the severity of
the risk of cardiovascular events on the GRACE score
has authentic correlation with the basic hemodynamic
and metabolic indicators and Charlson comorbidity
degree, which allows using the GRACE calculator to
stratify the risk of comorbid patients
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CP at all stages of the rehabilitation process.

Prospects for further research. To study the
possibility of adaptation of cardiological risk scores
of CVE in patients with a surgical profile with a
comorbid pathology to improve risk prediction in the
perioperative period and in the stages of rehabilitation.

4. Moroz D. M. Problems of health and medical care and a mod-
el of improvement in modern conditions: a manual for cardiolo-
gists, rheumatologists, therapists, health organizers and general
practitioners. In: V. M. Kovalenko, V. M. Kornatsky ed. Institute
of Cardiology of M.D. Strazhesko of the AMS of Ukraine. Kyiv:
Hordon Printing House; 2016.

5. Epidemiology of multimorbidity and implications for health
care, research, and medical education: a cross-sectional study /
K. Barnett, S. W. Mercer, M. Norbury [et al.] // Lancet. — 2012. —
Vol. 380 (9836). — P. 37-43. PMID:22579043

101



MYILTUANCUNIIIHAPHWA MAXIA

6. Impact of co-morbid burden on mortality in patients with
coronary heart disease, heart failure and cerebrovascular accident:
a systematic review and meta-analysis / M. Rashid, C. S. Kwok,
C. P. Gale [et al.] / Eur. Heart J. Qual Care Clin. Outcomes. —
2017.-Vol. 3 (1). — P. 20-36. PMID:28927187

7. Jlsmok A. JI. IlepefonepariiiiHa miAroToBKa XBOPHX 3 BUCO-
KUM KapgiasbHuM pusukoMm / A. JI. JIswok // MepuLyHa TpaH-
cropTy YKpainu. — 2013. — Ne 2. — P. 84-89. URL: http://www.
vitapol.com.ua/user_files/pdfs/mtu/mtu46il4imtui2i2013.pdf

8. Predictors of surgical complications of nephrectomy for
urolithiasis / A. Danilovic, T. A. C. Ferreira, G. V. A. Maia [et
al.] // Int. Braz. J. Urol. — 2018. — Vol. 44. doi: 10.1590/S1677-

5538.1BJU.2018.0246. URL: https://www.ncbi.nlm.nih.gov/
pubmed/30521174
9. Clinical management of endoscopically resected pT1

colorectal cancer / G. Antonelli, G. Berardi, G. L. Rampioni
Vinciguerra [et al.] // Endosc. Int. Open. — 2018. — Vol. 6 (12). —
P. E1462-E1469. doi: 10.1055/a-0781-2293.

10. 2017 ESC Guidelines for the management of acute myocardial
infarction in patients presenting with ST-segment elevation : The
Task Force for the management of acute myocardial infarction in
patients presenting with ST-segment elevation of the European
Society of Cardiology (ESC) / B. Ibanez, S. James, S. Agewall [et
al.]// European Heart Journal. —2018.—Vol. 39, Issue 2. — P. 119—
177. — Mode access : https://doi.org/10.1093/eurheartj/ehx393

11. 2015 ESC Guidelines for the management of acute coronary
syndromes in patients presenting without persistent ST-segment
elevation : Task Force for the Management of Acute Coronary
Syndromes in Patients Presenting without Persistent ST-Segment
Elevation of the European Society of Cardiology (ESC) /
M. Roffi, C. Patrono, J. Ph. Collet [et al.] / European Heart
Journal. — Vol. 37, Issue 3. — P. 14. — Mode access : https://doi.
org/10.1093/eurheartj/ehv320

12. Fourth universal definition of myocardial infarction / K. Thy-
gesen, J. S. Alpert, A. S. Jaffe [et al.]/ ESC Scientific Document Group
// European Heart Journal. —2018. — Vol. 40, Issue 3. — P. 237-269. —
Mode access : https://doi.org/10.1093/eurheartj/ehy462.

13. Charlson M. E. A new method of classifying prognostic
comorbidity in longitudinal studies: Development and validation /
M. E. Charlson, P. Pompei, H. L. Ales // Journal Chronic Disease.
—1987.—Vol. 40. — P. 373-383.

14. IIsex M. I. CyuacHi TexHOJIOrII BiJHOBHOrO JIIKyBaHHS XBO-
PHX i3 rOCTpUM KOpOHapHUM cuHzipomoM / M. 1. IlIsex, JI. B. Jle-
puipKa. — K. : BupaBuuuuii gim Megkuwra, 2018. — 176 c.

15. OIeex M. 1. TTigxoau 10 OL{iHKK PU3HKIB Ta (DYHKITiOHATBHUX
pe3epBiB cepLieBO-CyIUHHOI CUCTeMHU y XBOPUX Ha iHpapKT mio-
KapZia 3 KoOMopOizIHOIO raTosIorieto, sKi mepebyBaOTh y rocTpoMy
niepiozi Kapaiopeabimitanii / M. 1. Ieex, JI. B. JleBuiipKa // CBiT
MeauIHY Ta 6iosorii. — 2018. — Ne 4 (66). — C. 124-130.

REFERENCES

1. World Health Organization: WHO. Retrieved from: https://
www.who.int/ru/news-room/fact-sheets/detail/cardiovascular-
diseases-(cvds).

2. Mozaffarian, D., Benjamin, E.J., Go, A.S., Amett, D.K.,
Blaha, M.J., & Cushman, M. (2016). Heart disease and stroke
statistics—2016 update: a report from the American Heart
Association. Circulation, 133 (4), e38-e360.

3. Townsend, N., Nichols, M. Scarborough, P. & Rayner, M.
(2015). Cardiovascular disease in Europe — epidemiological up-
date 2015. Eur. Heart J., 36, 2696-2705.

4. Moroz, D.M. (2016). Problems of health and medical care
and a model of improvement in modern conditions: a manual
for cardiologists, rheumatologists, therapists, health organizers

102

16. Repeated six-minute walk tests for outcome measurement
and exercise prescription in outpatient cardiac rehabilitation: a
longitudinal study / R. N. Bellet, R. Francis, J. S. Jacob [et al.] //
Arch. Phys. Med. Rehabil. —2011. — Vol. 92 (9). — P. 1388-1394.
17. Pett M. A. Nonparametric statistics for health care research:
Statistics for small samples and unusual distributions / M. A. Pett.
— Thousand Oaks, 1997. — CA: Sage Publications.

18. JleBuupka JI. B. Meauko-coLjianbHi acrieKTy BiZJHOBHOTO Jii-
KyBaHHsI XBOPUX Ha iH(apKT MioKap/ja 3 KOMOPOiJHUM LIyKpPOBUM
niabetom / JI. B. JleBuiibKa // BicHUK coLiianbHOI Tiri€eHu Ta opra-
Hi3alil oXxopoHH 3710poB’st YKpainu. — 2018. (4).

19. Melnyk V. M. Surgical rehabilitation of patients with atyp-
ical anatomical and functional states after radical organ-preserv-
ing operations for non-tumour colon diseases / V. M. Melnyk,
0. 1. Poida, A. Abdul Kadir // IlTnurtanbHa Xipyprisi. )KypHai ime-
Hi JI. §1. KoBanbuyka. — 2018. — No. 3. — P. 38-43.

20. Ouinka iHzeKCy KOMOpOiIHOCTi y XBOPUX Ha TOCTPUH iH-
tapkr miokapza / M. B. I'pebenuk, O. T. Jltota, B. P. Mukynsik
// BicHMK HayKoBUX JociifKeHb. — 2014, — Ne 2. — C. 14-15. —
URL: http://nbuv.gov.ua/UJRN/vndt_2014_2_6

21. Sudarshan, M., Deckelbaum, D., Razek, T., & Khwaja, K.
Using the age-adjusted Charlson comorbidity index to predict
outcomes in emergency general surgery / E. St-Louis, S. Igbal,
L. Feldman [et al.] // Journal of Trauma and Acute Care
Surgery. — 2015. — Vol. 78 (2). — P. 318-323. DOI: 10.1097/
TA.0000000000000457

22. TI’atHouka B. I. BB koMop6ifHOCTI Ha pe3ysbTaTd Xi-
PYPriuHOro JIiKyBaHHSI XBOPHUX i3 TIEPBUHHUMU Ta iHIM3iMHUMU
BeHTpa/sbHUMU rpykamu / B. 1. IT’atHouka // IlInuTtanbHa Xipyp-
ris. XKypHan imeni JI.]1. KoBanmbuyka. — 2018. — Ne 1. — C. 10-15.
DOI 10.11603/2414-4533.2018.1.8859

23. What is better for predicting morbidity of robotic par-
tial nephrectomy — a score or your clinical judgement? / Z. E.
Khene, B. Peyronnet, L. Freton[et al.] / Eur. Urol. Focus. — 2018.
pii: S2405-4569(18)30317-1. doi: 10.1016/j.euf.2018.10.016. —
Mode access : https://www.ncbi.nlm.nih.gov/pubmed/30442584
24. TlpeporiepaljoHHast CTpaTUGUKALMS PHUCKA OC/IOKHEHHH
/ A. H. ITapxomenko, O. W. Vpkun, . M. Jlytait / Meguuyna
HeOT/IOKHBIX COCTOSIHUM. — 2012. — Ne 4. — C. 26-31.

25. Cardio-rehabilitation peculiarities and correction of violations of
systolic, diastolic function and heart rate variability in patients with
acute coronary syndrome and coronary artery revascularization /
M. Shved, L. Tsuglevych, I. Kyrychok [et al.] // Georgian Medical
News. —2017. — Vol. 265. — P. 46-53.

26. Multimorbidity and survival for patients with acute
myocardial infarction in England and Wales: Latent  class
analysis of a nationwide population-based cohort / M. Hall,
T. B. Dondo, A. T. Yan [et al.] // PLoS Med. — 2018. — Vol. 15 (3).
—P. e1002501. doi: 10.1371/journal.pmed.1002501.

and general practitioners. Kovalenko, V.M., & Kornatsky, V.M.
(Eds.). Institute of Cardiology of M. D. Strazhesko of the AMS of
Ukraine. Kyiv: Hordon Printing House.

5. Barnett, K., Mercer, S.W., Norbury, M., Watt, G., Wyke,
S., & Guthrie, B. (2012). Epidemiology of multimorbidity and
implications for health care, research, and medical education : a
cross-sectional study. Lancet, 380 (9836), 37-43. PMID:22579043
6. Rashid, M., Kwok, C.S., Gale, C.P., Doherty, P., Olier,
I., & Sperrin, M. (2017). Impact of co-morbid burden on
mortality in patients with coronary heart disease, heart failure
and cerebrovascular accident: a systematic review and meta-
analysis. Eur. Heart J. Qual Care Clin. Outcomes, 3 (1), 20-36.
PMID:28927187

ISSN 1681-2778. LUMUTAJ/TIbHA XIPYPIIA. XXypHasn imeHi /1. A. Kosasibuyka. 2019. Ne 1



MYILTUANCUNTIIIHAPHUY MLAXIA

7. Liashok, A.L. (2013). Peredoperatsiina pidhotovka khvorykh
z vysokym kardialnym ryzykom [Preoperative preparation of
patients with high cardial risk]. Medytsyna transportu Ukrainy —
Transport Medicine of Ukraine, 2, 84-89. Retrieved from: http:/
www.vitapol.com.ua/user_files/pdfs/mtu/mtu46i14imtui2i2013.
pdf [in Ukrainian].

8. Danilovic, A., Ferreira, T.A.C., Maia, G.V.A., Torricelli,
F.C.M., Mazzucchi, E., Nahas, W.C., & Srougi, M. (2018).
Predictors of surgical complications of nephrectomy for
urolithiasis. Int. Braz. J. Urol., 30, 44. doi: 10.1590/S1677-5538.
1BJU.2018.0246. Retrieved from: https://www.ncbi.nlm.nih.gov/
pubmed/30521174

9. Antonelli, G., Berardi, G., Rampioni Vinciguerra,
G.L., Brescia, A., Ruggeri, M., Mercantini, P., ... & Giulio, E.
(2018). Clinical management of endoscopically resected pT1
colorectal cancer. Endosc. Int. Open, 6 (12), E1462-E1469. doi:
10.1055/a-0781-2293. Epub 2018 Dec 12.

10. Ibanez, B., James, S., Agewall, S., Antunes, M.J., Bucciarelli-
Ducci, C., Bueno, H., ... & Goudevenos, J.A. (2018). 2017 ESC
Guidelines for the management of acute myocardial infarction in
patients presenting with ST-segment elevation: The Task Force
for the management of acute myocardial infarction in patients
presenting with ST-segment elevation of the European Society of
Cardiology (ESC). European Heart Journal, 39, 2, 119-177. Re-
trieved from: https://doi.org/10.1093/eurheartj/ehx393

11. Roffi, M., Patrono, C., Collet, J.-Ph., Mueller, Ch.,
Valgimigli, M., Andreotti, F., ... & Chew, D.P. (2016). 2015
ESC Guidelines for the management of acute coronary syndromes
in patients presenting without persistent ST-segment elevation:
Task Force for the Management of Acute Coronary Syndromes
in Patients Presenting without Persistent ST-Segment Elevation
of the European Society of Cardiology (ESC). European Heart
Journal, 37, 3, 267-315. Retrieved from: https://doi.org/10.1093/
eurheartj/ehv320

12. Thygesen, K., Alpert, J.S., Jaffe, A.S., Chaitman, B.R.,
Bax, J.J., Morrow, D.A., & White, H.D. (2018). Fourth universal
definition of myocardial infarction. European Heart Journal, 40,
3, 237-269. Retrieved from: https://doi.org/10.1093/eurheartj/
ehy462

13. Charlson, M.E., Pompei, P., & Ales, H.L. (1987). A new
method of classifying prognostic comorbidity in longitudinal
studies: Development and validation. Journal Chronic Disease,
40, 373-383.

14. Shved, M.I., & Levytska, L.V. (2018). Suchasni tekhnolohii
vidnovnoho likuvannia khvorykh iz hostrym koronarnym
syndromom [Modern technologies of restorative treatment of pa-
tients with acute coronary syndrome]. Kyiv: Vydavnychyi dim
Medknyha [in Ukrainian].

15. Shved, M.I., & Levytska, L.V. (2018). Pidkhody do otsinky
ryzykiv ta funktsionalnykh rezerviv sertsevo-sudynnoi systemy u
khvorykh na infarkt miokarda z komorbidnoiu patolohiieiu, yaki
perebuvaiut u hostromu periodi kardioreabilitatsii [Approaches to
the assessment of the risks and functional reserves of the cardio-
vascular system in patients with myocardial infarction with co-
morbid pathology, who are in the acute period of cardio-reha-
bilitation]. Svit medytsyny ta biolohii — World of Medicine and
Biology, 4 (66), 124-130 [in Ukrainian].

16. Bellet, R.N., Francis, R., Jacob, J.S., Healy, K.M., Bartlett,
H.J., Adams, H.J., & Morris, M. (2011). Repeated six-minute

EnexmponHa adpeca 05 aucmyeanHs: shved@tdmu.edu.ua.

ISSN 1681-2778. LUMUNTA/IbHA XIPYPIIA. XXypHas imeHi /1. A. Kosasibuyka. 2019. Ne 1

walk tests for outcome measurement and exercise prescription in
outpatient cardiac rehabilitation: a longitudinal study. Arch. Phys.
Med. Rehabil., 92 (9), 1388-1394

17. Pett, M.A. (1997). Nonparametric statistics for health care
research : Statistics for small samples and unusual distributions.
Thousand Oaks, CA: Sage Publications.

18. Levytska, L.V. (2018). Medyko-sotsialni aspekty vidnovnoho
likuvannia khvorykh na infarkt miokarda z komorbidnym
tsukrovym diabetom [Medico-social aspects of restorative
treatment of patients with myocardial infarction with comorbid
diabetes mellitus]. Visnyk sotsialnoi hihiieny ta orhanizatsii
okhorony zdorovia Ukrainy — Bulletin of Social Hygiene and
Health Care Organizations of Ukraine, 4 [in Ukrainian].

19. Melnyk, V.M., Poida, O.I., & Abdul Kadir, A. (2018).
Surgical rehabilitation of patients with atypical anatomical and
functional states after radical organ-preserving operations for
non-tumour colon diseases. Shpytalna khirurhiia. Zhurnal imeni
L.Ya Kovalchuka —Hospital Surgery. Journal named after L.Ya.
Kovalchuk, 3, 38-43.

20. Hrebenyk, M.V, Liuta, O.T., Mykuliak, V.R. (2014). Otsinka
indeksu komorbidnosti u khvorykh na hostryi infarkt miokarda
[Estimation of the comorbidity index in patients with acute
myocardial infarction]. Visnyk naukovykh doslidzhen — Bulletin of
Scientific Researches, 2, 14-15. Retrieved from: http://nbuv.gov.
ua/UJRN/vndt_2014_2_6 [in Ukrainian].

21. St-Louis, E., Igbal, S., Feldman, L., Sudarshan, M.,
Deckelbaum, D., Razek, T., & Khwaja, K. (2015). Using the
age-adjusted Charlson comorbidity index to predict outcomes in
emergency general surgery. Journal of Trauma and Acute Care
Surgery, 78 (2), 318-323. DOI: 10.1097/TA.0000000000000457

22. Piatnochka, V.I. (2018). Vplyv komorbidnosti na
rezultaty khirurhichnoho likuvannia khvorykh iz pervynnymy
ta intsyziinymy ventralnymy hryzhamy [The influence of
comorbidity on the results of surgical treatment of patients with
primary and incident ventral hernias]. Shpytalna khirurhiia.
Zhurnal imeni L.Ya. Kovalchuka — Hospital surgery. Journal
named dfter L.Ya. Kovalchuk, 1, 10-15. DOI 10.11603/2414-
4533.2018.1.8859 [in Ukrainain].

23. Khene, Z.E., Peyronnet, B., Freton, L., Graffeille,
V., Pradere, B., Robert, C., & Bensalah, K. (2018). What Is Better
for Predicting Morbidity of Robotic Partial Nephrectomy-A Score
or Your Clinical Judgement? Eur. Urol. Focus, 12. doi: 10.1016/j.
euf.2018.10.016. Retrieved from: https://www.ncbi.nlm.nih.gov/
pubmed/30442584

24. Parkhomenko, A.N., Irkin, O.I., & Lutay, Ya.M. (2012).
Predoperatsionnaya stratifikatsiya riska oslozhneniy [Preopera-
tive risk stratification of complications]. Meditsina neotlozhnykh
sostoyaniy — Emergency Medicine, 4, 26-31 [in Russian].

25. Shved, M., Tsuglevych, L., Kyrychok, I., Levytska, L., Boiko,
T., & Kitsak, Y. (2017). Cardio-rehabilitation peculiarities and cor-
rection of violations of systolic, diastolic function and heart rate
variability in patients with acute coronary syndrome and coronary
artery revascularization. Georgian Medical News, 265, 46-53.

26. Hall, M., Dondo, T.B., Yan, A.T., Mamas, M.A., Timmis,
A.D., Deanfield, J.E., ... & Gale, C.P. (2018). Multimorbidity a
nd survival for patients with acute myocardial infarction in Engla
nd and Wales : Latent class analysis of a nationwide population-
based cohort. PLoS Med., 6, 15 (3), e1002501. doi: 10.1371/
journal.pmed.1002501.

OTtpumano 10.01.2019

103



MYILTUANCUNIIIHAPHWA MAXIA

N.B. NEBVLBbKA

[BH3 “TepHoninbCbKUii epXaBHUA MEANYHWIA YHIBEpPCUTET iMeHi |. A. FTopbayeBcbkoro MO3 YkpaiHu

CTPATUMIKALIAHI ITKAJIA PU3URY CEPHEBO-CYIMHHUX IOJIIIA Y XBOPUX HA IHPAPKT
MIORAPJIA B ITOE/THAHHI 3 ROMOPBITHOIO I XIPYPITYHOIO ITATOJIOT'TEIO

Mera poOotu: BUBUMTH 0COO/IMBOCTI pearyBaHHsi (i3nuHMX Ta 0ioXiMiUHMX MOKa3HHKIB (DYHKL[iOHA/JBHOrO CTaHy OpraHismy y
XBOPHX Ha iHdapkT miokapza (IM) B moegHaHHi 3 KoMop6igHOt0 naTosoriero (KIT), BUSBUTH 3B’ SI3KK Mi>K MAPKEPHUMH i JIIMiTYIOUMMH
rapaMeTpamMu (yHKLiOHa/IBHOTO CTaHY OpraHi3My Ta CTyIIeHeM PH3UKY CepLieBO-CYAUHHHX MOZii.

Marepianu i merogu. Jociimkeno 371 xBoporo Ha iHdapkT Miokapaa 3 KoMOpOifHOIO TaTO/OTiEr, sKi Oy/Iu MOCTiZ0BHO BK/IHOUEHI
B MPOCMEKTUBHE [OCIi/)KeHHs. BUBUEHO OCHOBHI (yHKI[iOHa/bHI MOKa3HUKU CTaHy opraHiamy xBoporo Ha IM 3 KII, a Takox ix
B3a€MO3B’SI3KM 3 OCHOBHMMH IIKaJTaMH PU3HKY, KJIiHIYUHUIMM MapKepaMH TOJI€PAaHTHOCTI [0 (i3MUHOro HaBaHTa)KeHHs Ta iHJEKCOM
komopbiaHocti Yapiscona (IKY).

Pe3ynbTaTH fOCTiKeHb Ta ix o0roBopenHs. CrymeHi pusuky 3a mkanoo GRACE y xBopux Ha IM 3 KII MatoTh NpsiMUil KOpeJIsLiiHni
3B’5130K (TOUKOBO-OicepiliHa KopeJrsiLjisi) 3 rmokasHukamu Biky (r=0,267; P<0,0001), uactot cepueBux ckopoueHsb (r=0,159; P=0,028),
YyacToTH AuxanbHUX pyxiB (r=0,248; P=0,001), piBusimu rmoko3u (r=0,197; P=0,007), kpearuniny (r=0,154; P=0,033) Ta iHgekcom
komop6igHocTi Yapnbscona (r=0,275; P<0,0001). O6epHeHa KopeJsisiLjisi CriocTepiranacsi MiXK CTyMeHs MU pu3MKy 3a mkanoo GRACE Ta
piBHsIMH remorno6iny (r=-0,159; P=0,03), 3arassHoro xonecteputy (r=-0,217; P=0,003), JIITHI" (r=-0,292; P<0,0001), SpO2 (r=-0,178;
P=0,017), inbkictio mimdouwurtis (r=-0,169; P=0,02). [TpocriakoByBanacs obepHeHa KOpeJsiLiis MK cTyrenem KomopbigHocti 3a IKY ta
TeCTOM I1IeCTUXBUIMHHOI X071 Ha 10-#, 30 i 90-i fenk Big nouarky possuTky IM (r, =-0,318; r, =-0,397; r, =-0,425; P<0,0001).
Amnani3 crier¢ivyHOCTI Ta YyTIHBOCTI TECTy LIeCTUXBUIMHHOI X0Ap0u Ha 10-i, 30-i ta 90-it geHp peabimitauii micisiHbapKTHUX
XBOpHX MpH 3HaueHHsx IKY>2 rnokas3aB MakcuMasnbHy crietudiuHicTs (1,0) Ta IPOrHOCTUYHY L[iHHICTh MO3UTUBHOTO pe3ynbTary (1,0)
1IbOr0 MapKepa y KOMOpOiHuX marlienTis 15 3Havens TIIX = 83,5-98 m (95% [T (0,672-0,828), P=0,037); TIIX, = 147-166,5 m
(95% 01 (0,766-0,904), P=0,005 Ta TIIX, = 199,5-227,5 m (95% [I (0,741-0,933), P=0,005).

KmiouoBi ciioBa: iHdapkT mMiokapza; XipypriuHa rartosiorisi; pusuk cepLieBo-CyAMHHUX Tofil; mkana GRACE; iHgekc komop6igHocTi
YapnbcoHa.

N. B.JIEBULKAA

BY3 “TepHONONbCKNIA ToCyAapCTBEHHbIN MeAULUHCKUI yHUBEPCUTET UMeHn U. . FTopbayesckoro MO3 YkpauHbl”

CTPATUDUKAIIMOHHBIE HIKAJBI PUCKA CEPJAEYHO-COCY/JIUCTIBX COBBITUI Y BOJIBHBIX
C UHOAPKTOM MUOKAPJIA B COYETAHUN C KOMOPBUITHOI U XUPYPTUECKOM
IATOJIOTUEI

Ilens paGoThI: M3yunTh 0COOEHHOCTH pearupoBaHMs (PU3MUECKUX M OMOXMMUUECKHX MOKasareseil (yHKLMOHAJIBHOTO COCTOSHUS
opranusma y 0onbHBIX ¢ HH(apKToM Muokapga (MUM) B codetanun ¢ komopbuzHoil matosnorueii (KII), BBISIBUTH CBSI3H MEXAY
MapKepHBbIMU ¥ JIUMUTHUPYIOLIUMU TTapaMeTpaMy (yHKI[MOHA/NIBbHOTO COCTOSIHUSI OPTaHW3Ma U CTeNeHH PUCKA CepJiedHO-COCYAUCTBIX
COOBITHIA.

Marepuansl u merofsl. VicciemoBano 371 6GombHOro ¢ MH(ApKTOM MHOKapza C KOMOPOWHOW MaTosoruel, KOTopble ObLin
NoC/Ie/ioBaTe/IbHO BK/IIOUEHbl B IIPOCIEKTHBHOE HCC/lefoBaHue. VI3ydyeHbl OCHOBHble (YHKLMOHA/IbHblE IIOKa3aTead COCTOSHUS
opraHusma 6osbHoro ¢ IM c KI1, a TakKe UX B3aUMOCBSI31 C OCHOBHBIMH IIIKajlaMH{ PHCKa, KTMHUUe CKUMH MapKepaMH TOJIePaHTHOCTH
K (r3ryecKoii HarpysKe 1 WHJeKCoM KomopbuzaHocti Yapiecona (MKY).

PesysibTaThl MCCIefoBaHui M HX o0cyxaeHue. Crenenu pucka no mkane GRACE y 6oneabix ¢ UM ¢ KII umerorT npsiMy:o
KOPPEJSILIMOHHYIO CBsI3b (TOUYeuHO-OMcepHiiHa KOppessilusi) C Tokasareasmu Bo3pacta (r = 0,267; p <0,0001), 4acTOThI CepAeuHbIX
cokpamenuit (r = 0,159; P = 0,028), yacToTs! AbIXaTesbHBIX ABIKeHHH (1 = 0,248; P = 0,001), ypoBHsiMu mroko3sl (r = 0,197; P = 0,007),
kpearunuHa (r = 0,154; P = 0,033) u ungekcom komop6uzgHoctu Yapscona (r = 0,275; p <0,0001). ObparHast koppessitst Hab/oganach
MeX[y cTereHsm prcka o mkane GRACE u ypoBHsmu remoriobuHa (r = -0,159; P = 0,03), obruero xonecrepuna (r = -0,217; P = 0,003),
JITTHIT (r = -0,292; p <0,0001 ), SpO2 (r = -0,178; P = 0,017), xormuectBoM sMdornuroB (r = -0,169; P = 0,02). IIpocnexuBanack
obparHast KOppeJIsiLusi MeXXy CTereHb0 KoMopbuaHocTu mo KUY u TecToM 1ieCTUMUHYTHOM X0Ab0b1 Ha 10-i1, 30 u 90-it feHb oT Hauaia
passutust UM (r10 = -0,318; r30 = -0,397; 190 = -0,425; p <0,0001).

AnHamu3 creruGUUHOCTH U YyBCTBUTEIBHOCTH TecTa LIECTUMHHYTHOM xozfpObl Ha 10-H, 30-H m 90-if feHp peabmimTanuu
nocenHbapKTHBIX O0/BHBIX MpY 3HaueHusiXx KU> 2 moka3an MakCUMaibHy0 crietfupuuHocTh (1,0) ¥ MpOrHOCTHUECKYO LIEHHOCTh
TIO/IOXKUTe/IbHOTOo pe3ynbrata (1,0) 3Toro Mapkepa B KOMOPOU/IHBIX MaljeHToB st 3Hauennid TIIIX10 = 83,5-98 m (95% U (0,672—
0,828), P = 0,037) TIX 30 = 147-166,5 m (95% U (0,766-0,904), P = 0,005 u TIIX 90 = 199,5-227,5 m (95% 1 (0,741-0,933),
P =0,005).

KimroueBble c/10Ba: MH(apKT MHUOKap/a; XHUPypruueckasi TaTosiorysi; PUcK CepAedHO-COCYANCThIX cobbiTuid; mkama GRACE; mHzekc
KoMopbuaHocT Yap/bcoHa.
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