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Aim. To assess the severity of comorbid conditions in elderly patients with acute coronary syndrome (ACS) and to analyze subgroups 
with different treatment strategies for patients in the daily work of the Regional Vascular Center (RVC). 
Material and methods. The prospective study included 205 patients aged 75 years and older with a confirmed diagnosis of ACS, 
and if they signed an informed consent. The average age of the patients included in the study was 81.6±4.9 years, among them 
there were 65 (32%) men and 140 (68%) women. 46 patients (22.4%) were diagnosed with ACS with ST-segment elevation (ST-
ACS), and 159 (77.6%) – ACS without ST-segment elevation (NST-ACS). Comorbidity index (CCI) was calculated. The immediate 
results of treatment were assessed during the period of hospitalization, and the long-term results of treatment were assessed 6 
months after the patient was discharged from the hospital by phone calls and/or clinic visits. 
Results. Interventional treatment was performed in 42% of cases (n=86). Percutaneous coronary intervention (PCI) was performed 
in 69.6% of patients with ST-ACS, and in 32% of patients with NST-ACS. The average CCI was 7.9 points, for men – 7.6 points, for 
women – 8.04 points. A higher CCI was noted in the group of patients with ST-ACS, which was 8.1, compared with the group of 
NST-ACS, where the average value in the group was 7.1 (p <0.01). The group of patients with the invasive strategy noted a lower 
CCI of 7.2 compared with patients without PCI, where the mean CCI was 8.2 (p <0.05), patients with ST-ACS in the same groups 
also noted a statistically significant difference CCI values of 7.4 and 8.4, respectively (p <0.05). The average CCI among patients who 
died in hospital was 8.5, and among discharged patients - 7.6 points (p<0.01). After 6 months from the onset of the disease, 13 
patients (6.3%) died, their average age was 84.9 years, the mean CCI value in this group was 9 points, PCI was performed in 3 
(23%) patients. 
Conclusion. Elderly patients with ACS have a significant severity of comorbid pathology, which was assessed using the CCI. The CCI 
value is correlated with the failure to perform PCI in elderly patients with ACS in real clinical practice. Senile patients with NST-ACS 
have a higher CCI value compared to patients with ST-ACS, which significantly correlates with their failure to perform PCI. In patients 
who died in hospital and after 6 months from the development of ACS, there are higher CCI values in comparison with other elderly 
patients with ACS. 
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Introduction 
The demographic processes observed in recent 

years are accompanied by an increase in the number 
of elderly patients, including among patients with 
acute coronary syndrome (ACS) [1]. The importance 
of comorbid pathology, which can affect the course 
of the disease and treatment tactics, naturally in-
creases with age [2,3]. Tools are needed to assess 
comorbid pathology and its impact on the course of 
the disease [4]. The M. Charlson Comorbidity Index 
(CCI – Charlson Comorbidity Index) is a scoring scale 
that has been repeatedly tested and validated in clin-
ical studies with different patient populations [5-7]. 

The invasive strategy is preferable for patients with 
ACS regardless of age in accordance with the current 
clinical guidelines, which are based on the data of ran-
domized trials [8-10]. An example of a clinical study 
of elderly patients with ACS that confirmed the ad-
vantages of an invasive strategy is the After Eighty 
study (all included patients were 80 years of age and 
older), but almost 90% of patients after screening 
were not included in the study for various reasons, in-
cluding the presence of concomitant pathology [11]. 

The purpose of this study is to assess the severity 
of comorbid conditions in elderly patients with ACS 
and to analyze the subgroups identified depending 
on the treatment strategy of patients in the daily 
work of the regional vascular center (RVC). 

 
Material and methods 

The prospective study included 205 patients aged 
75 years and older, who were consecutively hospi-
talized in the Moscow City Clinical Hospital №1 
named after N.I. Pirogov for the period from March 
to September 2018. 

Percutaneous coronary interventions (PCI) were 
performed using a Toshiba Infinix CC angiographic 
device. Doctors (cardiologists, resuscitators, and vas-
cular surgeons) made decisions about performing 
PCI as part of their daily clinical practice. 

Patients were included in the study sequentially 
in the presence of a confirmed diagnosis of ACS and 
the signing of an informed consent to participate in 
the study, which was approved by the local Ethics 
Committee. 

The clinical and demographic characteristics of the 
patients included in the study are presented in Table 1. 

Data on comorbid conditions were obtained on 
the basis of history, physical examination and analysis 
of medical records. 

The Comorbidity Index (CCI) was chosen as a tool 
for assessing comorbidity, covering a wide and varied 
spectrum of medical conditions. The points corre-
sponding to concomitant diseases were summed up 
when calculating it, and 1 point is added for every 
10 years of life [5]. 

The immediate results of treatment were assessed 
during the period of hospitalization, long-term results 
of treatment were assessed 6 months after the pa-
tient was discharged from the hospital by phone calls 
and/or clinic visits for the development of such events 
as: death from cardiovascular diseases, repeated ad-
mission to the hospital for ACS , stable condition of 
the patient (absence of repeated hospitalizations 
and/or visits to a doctor due to a worsening of the 
course of the disease). 

The data were statistically processed using the IBM 
SPSS Statistics 22 and EpiInfo 7.2 programs. Average 
values are presented as M±SD. Confidence intervals 
with 95% confidence level (95% CI) calculated by 
the exact Clopper-Pearson method. Chi-square test 
or Fisher's exact test was used to identify associations 
between qualitative characteristics, odds ratio (OR) 
was used to quantify association associations. Spear-
man's rank correlation coefficient was used to assess 
the relationship between quantitative indicators. Lo-
gistic regression was used to assess the relationship 
between PCI failure and nervous system complica-
tions. The results were considered statistically signif-
icant at p<0.05.  

 
Results  
Performing PCI 

Interventional treatment was carried out in 42% 
of cases (n=86) among 205 elderly patients in-
cluded in the study. Revascularization was performed 
in ST-ACS patients more often than in the NST-ACS 
group (32 [69.6%] versus 54 [34%]; p <0.01). 
 
Comorbidity index 

The mean CCI value in 205 patients with ACS in-
cluded in the study was 7.9 points (7.6 points in 
men, 8.04 points in women), in patients with ST-
ACS 6.6 points were in men, 7.3 points was in 
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women (p>0.05), in patients with NST-ACS 7.6 and 
8.1 (p>0.05) points were respectively. 

NST-ACS patients had a higher CCI in comparison 
with the ST-ACS group (8.1 versus 7.1; p <0.01). 
The comorbidity index was ≥11 with the maximum 
possible value (14) among patients with NSTE-ACS 
in 28 (51.9%) cases. 

The severity of comorbidity in terms of CCI was 
statistically significantly lower in patients with PCI, 
both in the general cohort of examined elderly pa-
tients with ACS and in the NST-ACS subgroup (Fig. 
1). Among patients with NST-ACS, revascularization 
was performed less frequently in patients with a 
higher CCI (95% CI 1.04-1.35, p<0.05). 

A connection only with the presence of cere-
brovascular pathology in a patient with logistic re-
gression was established when assessing the associ-
ation of non-PCI with various factors, in particular, a 
history of stroke (OR 2.483, 95% CI 1.31-4.7, 
p<0.01) and the presence of cognitive impairments 
(OR 2.036, 95% CI 1.13-3.63, p<0.01). There 
were no significant correlations with the fact of per-
forming PCI for the other diseases isolated separately, 
and the most common among them turned out to 
be peptic ulcer disease, which occurred in 66% of 
patients without PCI. 

 

Disease outcome, PCI performance and comor-
bidity index value in different subgroups 

Death in the hospital occurred in 20 patients 
(9.8%) among the patients included in the study. 
The average age of the deceased patients was 84.6 
years, which was significantly more than the average 
for all patients discharged from the hospital during 
this hospitalization (81.4 years; p <0.05). 

The mean CCI among inpatient deaths was higher 
than in hospital discharges (Fig. 2A). Among patients 
who died within six months of the index event, PCI 
was performed less frequently compared to all other 
patients included in the study (Fig. 2B). The incidence 
of PCI among patients who died in the hospital during 
this hospitalization was comparable to that in those 
discharged from the hospital (Fig. 2B) and in general 
among all patients included in the study (43%). 

Revascularization was performed 7.3 times more 
often (p<0.01) among elderly patients with ST-ACS 
who were discharged from the hospital with an index 
event, compared with patients with ST-ACS who died 
in the hospital in this hospitalization. The relationship 
between revascularization and CCI value was absent 
among patients who died in the hospital in this hos-
pitalization, both in NST-ACS and ST-ACS. 

Parameter                                                                          Value 
Age, years                                                                                     81,6±4,9 

Female, n (%)                                                                             140 (68,3) 

Arterial hypertension, n (%)                                                   179 (87,3) 

Diabetes, n (%)                                                                           74 (36,1) 

Atrial fibrillation, n (%)                                                              72 (35,1) 

History of myocardial infarction, n (%)                                114 (55,6) 

History of acute cerebrovascular accident, n (%)                64 (31,2) 

Chronic kidney disease, stage C3a or more, n (%)           114 (55,6) 

Anemia, n (%)                                                                               78 (38) 

ST-ACS, n (%)                                                                              46 (22,4) 

NST-ACS, n (%)                                                                         159 (77,6) 

Data are presented as M±SD, unless otherwise indicated 

ST-ACS – acute coronary syndrome with ST-segment elevation, NST-ACS – acute 
coronary syndrome without ST-segment elevation 

Table 1. Main characteristics of patients included  
in the study (n=205)

Figure 1. Charlson Comorbidity Index in ST-ACS  
and NST-ACS groups depending  
on the PCI strategy
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In the group of patients discharged from the hos-
pital, the performance of revascularization was in-
versely correlated with the CCI value (OR 0.805, 
95% CI 0.671-0.966, p <0.05), which was statis-
tically significant for patients with NST-ACS (OR 
0.857, 95% CI 0.763- 0.963, p<0.01), but was 
not significant in the ST-ACS group. 

13 patients (6.3%) died 6 months after the onset 
of the disease, their average age was 84.9 years, the 
mean CCI value in this group was 9 points, PCI was 
performed in 3 (23%) patients. 

 
Discussion 

In recent years, the number of elderly people has 
been increasing, including among patients with ACS, 
for whom age is the leading factor in poor outcomes 
[1,2,8-10]. Geriatric syndromes, expressed in varying 
degrees, including comorbidity, are inherent in the 
population of elderly patients. 

The strategy of interventional treatment of ACS is 
optimal in patients with ST-ACS and takes an increas-
ingly important place in the treatment of patients 
with NST-ACS [8-10]. However, there are no un-
equivocal recommendations for elderly patients, es-
pecially if they have geriatric syndromes [8,12]. 

According to the literature, the frequency of PCI 
in patients with ACS of old age is significantly lower 

than in general in patients with ACS not only in real 
clinical practice, but also in specially organized ran-
domized trials [11,13-15]. For example, in the 
above-mentioned study by N. Tegn [11], the advan-
tages of an invasive strategy for treating patients 
aged 80 years and older with NST-ACS were shown 
in comparison with a conservative strategy. However, 
we can assume that these data can't be interpolated 
for the entire given age population. In this study, 
4187 patients with ACS were screened, but a total 
of 457 patients were randomized; 3730 patients 
were not included in the study for various reasons, 
including various comorbid pathologies [11]. 

In our study, interventional treatment was per-
formed in 42% of cases in hospitalized patients aged 
75 years and older with ACS, which is less than the 
frequency of revascularization performed in the Russ-
ian RECORD-3 registry (47%), the average age of 
patients in this registry was 62 years [16]. The pro-
portion of patients aged 75 years and older was 24% 
in the registry [17]. At the time of this writing, data 
on the subanalysis of treatment of elderly patients 
have not been published, so we were unable to make 
appropriate comparisons. 

A pronounced influence on the tactics of treating 
a patient in old age can be exerted by the severity of 
comorbid pathology, the assessment tools of which 

Figure 2. Charlson Comorbidity Index (A) and frequency of percutaneous coronary intervention (B) in elderly 
patients with ACS, depending on outcomes
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are comorbidity indices, but many of them are labo-
rious and redundant, which makes it difficult to use 
them in real clinical practice [4]. The CCI index is cur-
rently the most widely used, as it has been validated 
in many studies on different patient populations, in-
cluding patients with ACS [6,7]. 

In our study, the mean CCI value was 7.9 among 
the included elderly patients with ACS, which exceeds 
similar indicators in recently published foreign studies 
[6,18]. The CCI values we obtained indicate a signif-
icantly pronounced comorbidity in elderly patients 
with ACS in the daily work of the Moscow regional 
vascular center, which is probably reflected not only 
in the choice of treatment tactics, but also in the out-
come of the disease. 

It's known that in the population of patients with 
ACS of any age, women in comparison with men are 
relatively more often admitted to the Moscow re-
gional center with an atypical clinical picture of the 
disease and greater comorbidity [19, 20]. In our 
study, there were slightly higher CCI values in women 
compared to men, regardless of the type of ACS. It 
turns out that gender differences in the presence of 
comorbidity become less pronounced, regardless of 
the type of ACS, in elderly people, however, further 
research is necessary to confirm these results. 

In our study, the CCI value was significantly higher 
in elderly patients with NST-ACS compared with ST-
ACS. If we consider the population of patients with 
ACS of any age, we will find that NST-ACS patients 
are more likely to suffer from underlying and con-
comitant diseases. For example, this was demon-
strated in a large Italian study “BLITZ 4 Qualita”, 
which included 5854 patients with ST-ACS and 5852 
patients with NST-ACS [21]. Our findings correlate 
with the data from the Spanish registry of patients 
with acute myocardial infarction conducted by J.E. 
Nunez et al. [22]. The authors demonstrated that the 
higher the CCI value was, the lower the number of 
patients with ST-ACS was. The average age of the 
examined patients in this registry was 68 years, with 
the CCI value being the highest for patients aged 65 
and over. 

According to our data, a higher CCI was observed 
in elderly patients with ACS with a non-invasive strat-
egy. The statistical significance of the differences was 
noted in patients with NST-ACS, which probably re-

flects more stringent recommendations for revascu-
larization in patients with ST-ACS, especially in the 
context of the capabilities of the Regional Vascular 
Center [10]. Australian study A.M. Chuang et al 
showed that the higher the CCI value in NST-ACS pa-
tients, the less often PCI was performed [18]. In our 
study, the factor most pronouncedly associated with 
non-PCI was the presence of cerebrovascular pathol-
ogy in the patient, in particular, a history of stroke 
and the presence of cognitive impairments. 

In the group of elderly patients with ACS dis-
charged from the hospital, revascularization was in-
versely correlated with the CCI value. At the same 
time, the frequency of revascularization was the low-
est, and the CCI value was the highest in patients 
who died within 6 months after the development of 
the index event. 

Sanchis J. et al. conducted a randomized clinical 
study comparing the results of an invasive approach 
and a conservative strategy in comorbid elderly pa-
tients with NST-ACS [23]. The invasive strategy was 
shown to be advantageous in the short term - within 
three months after the event, but with a long fol-
low-up period (2.5 years), the group of elderly pa-
tients with the invasive strategy did not observe a 
decrease in mortality and recurrent ischemic events 
compared with the conservative treatment group. 

We can assume that the pronounced comorbid 
pathology not only influences the failure to perform 
PCI in improving the short-term prognosis, but this 
pathology itself affects the elderly patient with ACS. 

Elderly patients and severe comorbid pathology 
are the most frequent «exclusion criteria» for en-
rolling patients in randomized clinical trials on which 
evidence-based medicine is based. Apparently, eld-
erly patients will increasingly arouse the keen interest 
of researchers, since it's not yet clear whether it's 
possible to unconditionally extrapolate the current 
recommendations to these categories of patients. 

 
Limitations of the study 

A limitation of this study was the relatively small 
cohort of enrolled patients. The study was pilot in 
nature. 

The study made it possible to highlight important 
points in the treatment of this category of patients, 
but the results require confirmation in further studies. 
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The study showed a significant effect of the presence 
of comorbidity in general, a history of stroke and the 
presence of cognitive impairments, in particular, on 
the performance of PCI in elderly patients with ACS 
in real clinical practice, which, apparently, may affect 
the development of special protocols for the treat-
ment of such patients. 

 
Conclusion 

Elderly patients with ACS admitted with a diag-
nosis of ACS to the Moscow Regional Vascular Center 
have a significant severity of comorbid pathology, 
assessed using CCI, in comparison with patients in-

cluded in published similar foreign studies, which ap-
parently affects the indicators of treatment outcomes 
patients. 

Elderly patients with NST-ACS have a higher CCI 
value compared to patients with ST-ACS, which sig-
nificantly correlates with failure to perform PCI. 

Treatment of elderly patients with ACS requires 
further study and development of specialized treat-
ment protocols, and especially patients with cognitive 
impairment or previous stroke require attention. 
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eLibrary SPIN 2891-6763, ORCID 0000-0001-5610-4819 

 
 
Roman V. Polibin 
eLibrary SPIN 1831-0444, ORCID 0000-0003-4146-4787 
Anna N. Kostina 
eLibrary SPIN 4064-5691, ORCID 0000-0002-7625-5697 
Anna E. Udovichenko 
eLibrary SPIN 5135-0453, ORCID 0000-0002-4627-3499 
Alexey V. Svet 
eLibrary SPIN 3401-5653, ORCID 0000-0002-2278-7292 

Comorbidities and PCI in Old Age


