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INTRODUCTION
A prominent feature of modern medicine is its continuous 
process of improvement concerning current diagnostics 
and treatment approaches. According to the recently 
published “2019 ESC Guidelines for the Diagnosis and 
Management of Chronic Coronary Syndrome” [1] the 
term “stable coronary artery disease” was substituted by 
“chronic coronary syndrome” (CCS). The authors point out 
“the dynamic nature of the coronary artery disease (CAD) 
process results in various clinical presentations which can 
be conveniently categorized as either acute coronary syn-
dromes or chronic coronary syndromes” [1]. According 
to the indications of these Guidelines, comorbidity assess-
ment belongs to the most important requirements for the 
clinical evaluation of patient’s health status. It should be 
taken into consideration that presence of several diseases 
needing medical interventions leads to the worsening of 
patient’s condition, increased disability and functional 
decline, and, as a result, to worsened patient’s quality of 
life and life expectancy [2, 3]. Scientific researches having 
been carried out in different countries suggest the increas-
ing amount of comorbidities in CAD patients [4, 5]. The 
results of longitudinal studies show a positive correlations 
between comorbidity evaluated according to the Charlson 
Comorbidity Index (CCI) and the life span. Among CAD 
patients, the most unfavorable prognosis is found for pa-

tients with type 2 diabetes mellitus, kidneys failure, chronic 
obstructive lung disease, and peripheral arterial disease 
[6]. Nowadays in clinical practice we can see an increasing 
number of CAD patients having undergone myocardial 
revascularization. There are here a lot of problems which 
are to be solved; consequently, the assessment of comorbid 
pathology spreading is an important one. In this study we 
carry out a combined evaluation of comorbidity in CCS 
patients after PCI for stable coronary artery diseases or 
PCI in myocardial infarction in order to justify the need 
for their management optimization.

THE AIM
To carry out an evaluation of comorbidities in CCS patients 
having undergone PCI for stable coronary artery diseases 
(planned) or PCI in myocardial infarction (urgent)  with 
the aim of justifying the best management strategies.

MATERIALS AND METHODS
We performed a retrospective analysis of 138 electronic 
medical records of CCS patients under age 75 years hav-
ing obtained their medical care at the State Institution of 
Sciences “Research and Practical Center of Preventive and 
Clinical Medicine” State Administrative Department. All 
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patients underwent myocardial revascularization via PCI 
for CAD (planned PCI) or PCI in myocardial infarction 
(angioplasty with stent, urgent PCI). The patients were 
divided into two groups; the 1st group includes 60 persons 
(45 males and 15females) having undergone urgent PCI 
(patients were included to the study in a year or later fol-
lowing revascularization); the 2nd group includes 78 per-
sons (59 males and 19 females) after planned PCI. All the 
patients had CCS (according to the “2019 ESC Guidelines 
for the Diagnosis and Management of Chronic Coronary 
Syndrome”) [1]. Patient`s age ranged from 34 to 75 years, 
the mean age of patients in the 1st and 2nd group did not 
differ significantly and was (66.3±0.81) and (67.5±0.73) 
years, respectively. We have determined the number of 
diseases according to medical records data and performed 
a calculation of multimorbidity indicators – CCI and 
Combined Age Charlson Comorbidity Index (CA-CCI) 
[7, 8]. We used statistical software programs (Statistica v. 
6.0) and Microsoft Excel 2007 applications for data analysis. 
Categorical data were presented as absolute and relative 
(%) frequency. To enable comparisons, we calculated the 
mean value (M), and the  standard error of the mean (m). 
Student’s t-test was used to compare the mean of a data 
for the two groups.

RESULTS
According to data of the medical records the number 
of comorbid diseases in patients having been examined 
ranged from3 to 12. Ten and more diseases were detected 
in 17 patients among 60 ones (28.3±5.8%) having under-
gone urgent PCI and in 34 patients among 78 persons 
(43.6±5.6%) with planned ones (p=0.06). The majority 
of patients–46 in the 1st (76.7±5.55%)  and 67 in the2nd 
group (85.9±3.9%) (p=0.18) – had clinical manifesta-
tions of angina pectoris (class I or II according to the 
Canadian Cardiovascular Society grading scale for the 
classification of angina pectoris severity) [1].We found 
also both in the 1st and the 2nd groups a high prevalence 
of arterial hypertension – in 59 patients among 60 ones 
(98.3±1.6%) and in 78 patients among 78 ones (100%), 
respectively,  cerebrovascular disease [in 45 persons 
among 60 ones (75±5.6%) and in 69 patients among 78 
ones (88.5±3.6%), respectively, p=0.046], atherosclerotic 
damage of retina vessels [in 39 patients among 60 ones 
(65±6.2%) and in 52 patients among 78 ones (66.7±5.3%), 
respectively, p=0.84], peripheral arterial disease [in 19 
patients among 60 ones (31.7±6.0%) andin 38persons 
among 78 ones (48.7±5.6%),respectively, p=0.043], and 
cardiac rhythm disturbance [in 20 patients among 60 
ones (33.3±6.1%) and in 23 patients among 78 ones 
(29.5±5.2%), respectively, p=0.63]. Heart failure NYHA 
Class I or II has been diagnosed in all the patients ex-
amined. Type 2 diabetes mellitus has been found in 13 
patients among 60 ones (21.7±5.3%) of the 1st group and 
in 27 patients among 78 ones (34.6±5.4%) of the 2nd group 
(p=0.09); 24 patients (56.7%±6.4%) of the 1st group and 33 
ones (42.3±5.6%) of the 2nd group, p=0.09 had impaired 

glucose metabolism – namely impaired fasting glycaemia 
with fasting plasma glucose levels ≥ 5.6 mmol/L. Renal 
disease has been diagnosed in 4 patients among 60 ones 
of the 1st group (6.7±3.2%) and in 8 patients of the 2nd 
group (10.3±3.4%), p=0.45.

Chronic cholecystitis and chronic pancreatitis were the 
most common disorders among digestive tract diseases in 
both groups: chronic cholecystitis has been registered in 
19 patients of the 1st group (31.7±6.0%) and in 28 patients 
of the 2nd group (35.9±5.4%), p=0.61, chronic pancreati-
tis – in 11 patients of the 1st group (18.3±5.0%) and in 26 
patients of the 2nd group (33.3±5.3%), p=0.04.

Osteochondrosis is found to be a rather frequent disor-
der of musculoskeletal system being found in 26 patients 
among 60 ones (43.3±6.4%) in the 1st group and in 42 pa-
tients among 78 ones (53.8±5.6%) in the 2nd group, p=0.22. 
Osteoarthrosis was detected in 10 patients among 60 ones 
(16.7±4.8%) of the 1st group and in 23 patients among 78 
ones (29.5±5.2%) of the 2nd group, p=0.07. Cancer (any 
malignancy, including malignant neoplasm of the skin) 
were diagnosed in 9 patients (15.0±4.6%) of the 1st group 
and in 10 patients (12.8±3.8%) of the 2nd group, p= 0.71. 

Only diseases having been included to the index calcu-
lator are taken into account for CCI and CA-CCI calcula-
tions [7, 8].  The mean number of diseases and the mean 
number of diseases being taken into account for the CCI 
calculation and CA-CCI level in patients of both groups 
are presented in Table I. 

DISCUSSION
According to the current guidelines, myocardium revascu-
larization in CCS patients should be followed by efficient 
management and prevention measures [9, 10]. Comorbidi-
ty may have a negative effect on patient`s prognosis due, in 
particular, to limited possibilities of drug use [1]. Besides, 
it leads also to worsened quality of life; consequently, the 
better understanding of concomitant pathology is of great 
importance for the comprehensive assessment of clinical 
status of CCS patients following PCI [1, 10].

Our study demonstrates that the number of comorbidity 
diseases in CCS patients having undergone PCI ranged 
from 3 to 12. It is necessary to take into account the fact the 
number of patients with 10 or more comorbidity diseases  
was  28.3 %  in the 1st group and 43.6 % in the 2nd one. Such 
a fact increases the risk of polypharmacy and requires a 
very attentive approach concerning the drug therapy. We 
have found arterial hypertension to be the most common 
comorbidity in our patients, our result being in accordance 
with the data of other researches. Among patients having 
been included to the Ukrainian registry of acute myocar-
dial infarction there are 79% of arterial hypertension cases 
[11]. The results obtained suggest the necessity to optimize 
the patient management and monitoring to reach a target 
level of arterial pressure in all the CCS patients having 
undergone PCI. Special attention should be paid to the 
significant spreading of type 2 diabetes mellitus and im-
paired glucose metabolism. According to current clinical 
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guidelines, the presence of type 2 diabetes mellitus leads to 
two-fold increase of cardiovascular events in CCS patients 
[1]. Because of such circumstances, it is important to im-
plement an interdisciplinary approach  to achieve control 
of essential risk factors; such an approach requires not 
only an improvement of glycaemic control and monitoring 
of glycated hemoglobin level, but also the monitoring of 
arterial pressure and low density lipoprotein cholesterol 
levels in these patients [1].

Our comparative analysis of comorbidity spreading 
in patients having undergone PCI detects some unim-
portant differences: among the 2nd group patients there 
are significantly more oft diagnoses of cerebrovascular 
disease, peripheral arterial disease, chronic pancreatitis 
(p<0.05) – these features which may be due to long-term 
chronic process course. No significant differences are 
found between groups concerning other comorbidities. 
Among a lot of issues needing their resolution, an im-
portant one is a problem of standardized approaches 
aiming a comprehensive evaluation of patient health for 
persons with multimorbidity and/or comorbidity and a 
problem of criteria necessary for evaluation of treating 
intervention efficiency. For multimorbidity evaluation, 
several standardized approaches have been proposed 
taking into account not only the presence of disorders, but 
also their severity and patient’s functional condition. The 
Charlson Comorbidity Index (CCI) is among the most 
known ones, it is used from 1987. Several CCI modifica-
tions have been proposed, in particular, a modification 
taking into account the alphanumeric code according to 
the International statistical classification of diseases and 
related health problems as well as a CCI variant taking 
into consideration patient’s age – Combined Age CCI 
(CA-CCI) [7]. It is widely used in cases of longitudinal 
studies to determine multimorbidity in patients being ex-
amined. Taking into consideration current achievements 
in the management of cardiovascular diseases, there are 
certain limitations concerning CCI informative value 
for life span prognosis of such patients. In our study no 
significant difference concerning the CA-CCI value has 
been found between patient groups (Table I).

Consequently, the results of our studies prove the high 
spreading of comorbidities among CCS patients having 
undergone both urgent and planned PCI, this fact being 

important for disease prognosis and patient management. 
Such an aspect of this problem is still poorly investigated 
and is to be solved.

CONCLUSIONS
Patients with multiple chronic diseases have increasingly be-
come a critical focus for medical staff, and providing effective 
clinical care for patients with multimorbidity will remain a 
primary concern for many years to come. Our study demon-
strated a significantly high level of comorbidities in CCS pa-
tients having undergone PCI. The mean number of diseases 
in patients of the 1st and 2nd groups was 8.2±0.3 and 9.3±0.4, 
respectively, the CA-CCI values were 7.3±0.3 and 7.5±0.2, 
respectively (p>0.05). The most prevalent comorbidities were 
arterial hypertension, cerebrovascular disease, peripheral 
arterial disease, type 2 diabetes mellitus, and impaired fasting 
glycaemia. These patients need an interdisciplinary approach 
to determine the management according to current guidelines 
aiming to improve outcomes – the decrease of cardiovascular 
events development and increase of life span.
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