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Abstract
The aim of this study was to assess the prevalence, structure, and influence of anemic syndrome on the main health indicators 

of patients with coronary heart disease (CHD), including the main parameters of the quality of life (QOL).
Methods and Results: The study included 1210 patients (309 men and 901 women) with an average age of 67.57±9.35 

years who were registered at the dispensary with CHD (angina pectoris CCSA classes II-IV) in 2 Regional Hospitals. With the 
help of the computer program “Monitoring system for patients with anemia syndrome,” medical records from 2 randomly selected 
primary care areas were analyzed. The data directly related to anemia, comorbid pathology, and previous treatment formed the 
main part of the statistical data. The QOL was evaluated using the 36-Item Short Form Survey (SF-36) questionnaire. The FACT-
An questionnaire was used to account for the characteristic symptoms, and their severity, accompanying anemia. 

Our findings indicate the presence of anemia in 500(41.3%) patients (355/71% women and 145/29% men). The average age 
of the patients with diagnosed anemia was 65.34±6.37 years in men and 63.49±7.05 years in women. Anemia of mild severity was 
observed in 410(82%) patients, moderate severity in 75(15%) patients, and severe anemia in 15(3%) patients. IDA was detected 
in 467(93.4%) cases and B12-deficiency anemia in 33(6.6%) cases. We found a negative correlation between the blood iron level 
and age (r=-0.56, P<0.05), which can indirectly indicate the progression of latent iron deficiency with age in CHD patients. 

All 500 CHD patients with anemia were included in Group 1. Group 2 included 710 CHD patients without anemia. In 
Groups 1 and 2, angina severity according to CCSA classification was as follows: CCSA class II - 186(37.2%) and 456(64.2%) 
cases (P=0.000), CCSA class III – 248(49.6%) and 196(27.6%) cases (P=0.000), and CCSA class IV - 66(13.2%) and 58(8.2%) 
cases (P=0.005), respectively. Group 1 patients, in contrast to Group 2 patients, had the following characteristic clinical features: 
palpitation (48.2% vs. 35.0%, P=0.000), higher HR (81±9.5 bpm vs. 71.8±8.7 bpm, P=0.000) and respiratory rate (18.9±1.1 vs 
18.3±1.2 per minute, P=0.000). 

The assessment of the impact of anemia on QOL by FACT-An revealed a statistically lower Anemia subscale score in 
Group 1 than in Group 2 (32.0±5.7 vs. 44.0±6.5, P=0.000). We found a positive correlation between the Hb level and the FACT-
An Anemia subscale score (r=0.54, P<0.05). Patients in Group 1 demonstrated a low level of QOL in the physical and mental 
domains, according to SF-36, in comparison with Group 2. Correlation analysis revealed a direct relationship between the Hb level 
and the average score of the PF (physical functioning) scale (r=0.52, P<0.05)) and PCS (physical component summary) (r=0.38, 
P<0.05)) of the SF-36 questionnaire.

The observed high incidence of anemic syndrome in CHD patients with angina pectoris (CCSA class II-IV) requires special 
attention due to the high impact on the QOL of patients and aggravation of the course of the underlying disease.(International 
Journal of Biomedicine. 2022;12(3):355-359.).
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Abbreviations
BMI, body mass index; BP, bodily pain; CHD, coronary 
heart disease; GH, general health; FACT-An, the Functional 
Assessment of Cancer Therapy–Anemia; Hb, hemoglobin; 
HR, heart rate; IDA, iron deficiency anemia; QOL, the quality 
of life; RBC, red blood cell; RBCC, RBC count, MCV, mean 
corpuscular volume; MCHC, mean corpuscular hemoglobin 
concentration; MCH, mean corpuscular hemoglobin; MCS, 
mental component summary; MH, mental health; PF, 
physical functioning; PCS, physical component summary; 
RP, role-physical functioning; RE, role emotional; SF, social 
functioning; SF-36, the 36-Item Short-Form Health Survey; 
SF, social functioning; VT, vitality.

Introduction
Anemia is a condition in which the number of red blood 

cells or the hemoglobin concentration within them is lower than 
the normal range.(1) This condition occurs for various reasons, 
has different results, and may require specific treatment tactics 
from a general practitioner or a hematologist.(2) Anemia is a 
quite common pathology.(3,4) According to statistics, 32.9% of 
the world’s population suffers from anemia, indicating this 
nosology’s widespread prevalence.(5)

The anemic syndrome often accompanies many chronic 
diseases (cardiovascular diseases, chronic kidney diseases, 
oncological diseases), worsening the course and progression 
of these pathologies. Considering that most patients are older 
people with a sufficient number of concomitant diseases, this 
problem remains actual.(6,7)

The aim of this study was to assess the prevalence, 
structure, and influence of anemic syndrome on the main 
health indicators of patients with coronary heart disease 
(CHD), including the main QOL parameters.

Materials and Methods
The study included 1210 patients (309 men and 901 

women) with an average age of 67.57±9.35 years who were 
registered at the dispensary with CHD (angina pectoris CCSA 
classes II-IV) in 2 Regional Hospitals. 

With the help of the computer program “Monitoring 
system for patients with anemia syndrome,” medical 
records from 2 randomly selected primary care areas were 
analyzed. The information about patients in the registry 
included personal data, anamnesis data, and laboratory and 
instrumental test results. The data directly related to anemia, 
comorbid pathology, and previous treatment formed the main 
part of the statistical data.(8) Anthropometric information, ECG 
archive, and coronary angiography data were also evaluated, 
as were the blood test parameters, such as hemoglobin (Hb) 
level, red blood cell  count (RBCC), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (MCH), mean 
corpuscular hemoglobin concentration (MCHC), leukocyte 
formula, the levels of platelets, serum iron and vitamin B12, 
and morphological changes in erythrocytes (anisocytosis, 
poikilocytosis).

The main criteria for anemia were Hb<130 g/L and 
RBCC<4×1012/L for men, Hb<120 g/L, and RBCC<3.8×1012/L 
for women.(9) Criteria for iron deficiency anemia (IDA) 
included MCV<80 fL, MCH<26 pg, MCHC<320 g/L, serum 
iron <9 mmol/L, anisocytosis, and poikilocytosis. Criteria 
for vitamin B12-deficiency anemia included MCV>95 fL, 
MCH>33 pg, MCHC from 320 g/L to 380 g/L, serum iron 
level >9 mmol/L, serum vitamin B12<100 pg/mL. 

According to the severity, anemia was divided into mild 
(Hb≥90 g/L), moderate (Hb from 90 g/L to 70 g/L), and severe 
(Hb<70 g/L).

All patients underwent the following examinations: 
12-lead ECG, Echocardiography, 24-hour Holter monitoring, 
treadmill test, and coronary angiography. 

Stable angina  severity was assessed according to 
the Canadian Cardiovascular Society angina (CCSA) 
classification.(10) The diagnosis of coronary artery disease 
included angina pectoris CCSA classes II-IV and documented 
history of previous myocardial infarction. 

The QOL was evaluated using the 36-Item Short Form 
Survey (SF-36) questionnaire.(11) The SF-36 contains eight 
domains: Physical functioning [PF (10 items)], Role-physical 
[RP (4 items)], Bodily Pain [BP (2 items)], General Health 
[GH (5 items)], Vitality [VT (4 items)], Social functioning [SF 
(2 items)], Role-emotional [RE (3 items)], and Mental Health 
[MH (5 items)]. These eight scales can be aggregated into two 
summary measures: the Physical Component Summary (PCS) 
and Mental Component Summary (MCS). Anemia-related 
domains such as the Vitality and Physical functioning were 
previously identified to be of special interest.(12,13) 

The FACT-An questionnaire (14,15) was used to account for 
the characteristic symptoms, and their severity, accompanying 
anemia. The FACT-An includes 13 fatigue-specific items (the 
Fatigue Subscale) plus an additional 7 items specific to anemia 
and unrelated to fatigue. Anemia subscales such as FACT-An 
Total, Fatigue subscale, and Anemia subscale are of special 
interest.  Higher scores indicate better health status.(16)

Statistical analysis was performed using Microsoft 
Excel software package. For descriptive analysis, results 
are presented as mean±standard deviation (SD). Inter-group 
comparisons were performed using Student’s t-test. Pearson’s 
correlation coefficient (r) was used to determine the strength 
of the relationship between the two continuous variables. 
A probability value of P<0.05 was considered statistically 
significant. 

The study was approved by the Ethics Committee 
of Voronezh State Medical University named after N. N. 
Burdenko.

Results and Discussion
The results of the study are presented in Tables 1 and 2. 

Our findings indicate the presence of anemia in 500(41.3%) 
patients (355/71% women and 145/29% men). The average 
age of the patients with diagnosed anemia was 65.34±6.37 
years in men and 63.49±7.05 years in women. Anemia of 
mild severity was observed in 410(82%) patients, moderate 
severity in 75(15%) patients, and severe anemia in 15(3%) 
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patients. IDA was detected in 467(93.4%) cases and B12-
deficiency anemia in 33(6.6%) cases.

All  patients were divided into 2 groups. Group 1 
included 500 CHD patients with anemia. Group 2 included 
710 CHD patients without anemia.

In Group 1 patients, the average serum iron level 
(5.6±1.1 mmol/L) was lower than in patients with B12-
deficiency anemia (11.1±2.6 mmol/l) on 49.5% (P<0.001), 
as well as MCV on 19.3% (74.1±1.8 fL vs. 91.8±4.2 fL, 
P<0.01).

We found that 208(41.6%) cases of anemia were 
diagnosed as a concomitant disease, and in 292(58.4%) cases, 
anemia was not included in the diagnosis. 

In Groups 1 and 2, angina severity according to CCSA 
classification was as follows: CCSA class II - 186(37.2%) and 
456(64.2%) cases (P=0.000), CCSA class III – 248(49.6%) 
and 196(27.6%) cases (P=0.000), and CCSA class IV - 
66(13.2%) and 58(8.2%) cases (P=0.005), respectively.

Group 1 patients, in contrast to Group 2 patients, had the 
following characteristic clinical features: palpitation (48.2% 
vs. 35.0%, P=0.000), higher HR (81±9.5 bpm vs. 71.8±8.7 
bpm, P=0.000) and respiratory rate (18.9±1.1 vs 18.3±1.2 per 
minute, P=0.000).

The assessment of the impact of anemia on QOL by 
FACT-An revealed a statistically lower Anemia subscale score 
in Group 1 than in Group 2 (32.0±5.7 vs. 44.0±6.5, P=0.000) 
(Table 1). 

We found a positive correlation between the Hb level 
and the FACT-An Anemia subscale score (r=0.54, P<0.05) 
and BMI (r=0.21, P<0.05), and a negative correlation 
between the Hb level and and HR (r= -0.22, P<0.05). 

Patients in Group 1 demonstrated a low level of QOL 
in the physical and mental domains, according to SF-36, 
in comparison with Group 2 (Table 2). In Group 1, about 
50% of patients showed PF scores of less than 40 points. 
In Group 2, 75% of patients had these indicators more than 
52 points. In Group 1, the RP score was 0.0, compared to 
13 points in Group 2. The differences between the groups 
before and after treatment were statistically significant. The 
BP score was 22.0±6.7 in Group 1 versus 32.0±5.1 in Group 
2 (P=0.000). The GH score was also lower in Group 1 than 
in Group 2. The PCS, combining items from the PF, RP, BP, 
and GH scales with corresponding weighting coefficients, 
was 31.5±9.1 and 41.5±8.3 in Groups 1 and 2, respectively 
(P=0.000).

The VT score decreased to 30.0±7.4 points in Group 
1, compared to 47.0±9.9 points in Group 2 (P=0.000), 
indicating a significant decrease in QOL in CHD patients 

with anemia. The SF score of 87.0±5.4 points in Group 
1, reflecting limitations on social activity due to health 
problems, indicated a relatively weak effect of anemia on 
social activity. However, in Group 2, this score was much 
higher and reached 100. The RE score was 0.0 in Group 1, 
reflecting a greater effect of anemia on the emotional state of 
the CHD patients. The MH score, reflecting general mental 
health (psychological distress and well-being), was below 37 
points in 75% of patients in Group 1, which can be interpreted 
as severe psychological distress on the background of 
anemia. In Group 2, the MH score was 52.0±6.4 vs. 36.0±7.1 
in Group 1 (P=0.000). The MCS, combining items from the 
VT, SF, RE, and MH scales with corresponding weighting 
coefficients, was 36.0±7.1 and 41.2±5.1 in Groups 1 and 
2, respectively. Differences between groups amounted to 5 
points in the median and 5-6 points in the upper and lower 
quartiles, which was not clinically significant. However, the 
differences between the groups were statistically significant 
(P=0.000).

Correlation analysis revealed a direct relationship 
between the Hb level and the average score of the PF scale 
(r=0.52, P<0.05) and PCS (r=0.38, P<0.05) of the SF-36 
questionnaire. We found a negative correlation between 
the blood iron level and age (r=-0.56, P<0.05), which can 
indirectly indicate the progression of latent iron deficiency 
with age in CHD patients.

Anemia, particularly iron deficiency hypochromic 
microcytic anemia, is a medical-social problem. IDA prevalence 
and severity are largely determined by the life standard, the 
nature of nutrition, and cultural traditions. Anemia usually 
accompanies chronic diseases in therapeutic profile patients, 
mainly having cardiovascular pathology.(17-20) In individuals 
over 60 years old anemia significantly impaired overall survival 
and health-related quality of life.(20-23) Multiple studies have 
shown decreased survival in older anemic individuals.(24-26) In 
this connection, increased education regarding IDA and a focus 

Table 2.
QOL indicators on the SF-36 scales in patients of the studied 
groups.

SF-36 scale Group 1 Group 2 P-level

PF 40.0 ±5.5 53.0 ±6.1 0.000

RP 0.0 10.0 ±3.3 -

BP 22.0±6.7 32.0±5.1 0.000

GH 40.0±8.7 50.0±7.1 0.000

PGS 31.5±9.1 41.5±8.3 0.000

VT 30.0±7.4 47.0±9.9 0.000

SF 87.0±5.4 100.0 0.000

RE 0.0 13.3±4.1 -

MH 36.0±7.1 52.0±6.4 0.000

MGS 37.1±3.3 41.2±5.1 0.000

Table 1.

The FACT-An Anemia subscale score in patients of the studied 
groups.

FACT-An Group 1 Group 2 P-level

Anemia subscale 32.0 ±5.7 44.0 ±6.5 0.000



358                                              A. Y. Simion et al. / International Journal of Biomedicine 12(3) (2022) 355-359

on earlier diagnosis of IDA is very important in order to improve 
the QOL of patients with anemia. 

The medical MIS module «Monitoring system for 
patients with anemia syndrome» in primary care contributes 
to the rapid assessment of the results of examinations and 
therapy of patients with anemia, allowing the correction of 
IDA. High-quality data entered into the registers of patients 
with various pathologies contributes to the timely correction 
of treatment and improvement of the patient’s QOL.

Targeting groups of patients who need active detection 
and treatment of IDA through the use of the computer program 
«Monitoring system for patients with anemia syndrome» 
provided an increase in IDA control. Dynamic detection and 
treatment of anemic syndrome accompanying other chronic 
diseases (in particular, CHD) were followed by a decrease 
in the need for primary health care mainly and, to a lesser 
extent, in inpatient medical care over the year. Improving 
the effectiveness of IDA treatment through the use of the 
aforementioned computer program has led to an improvement 
in all components of the QOL.

Conclusion
The observed high incidence of anemic syndrome 

in CHD patients with angina pectoris (CCSA class II-IV) 
requires special attention due to the high impact on the QOL 
of patients and aggravation of the course of the underlying 
disease. The severity of anemia syndrome is directly 
proportional to the age of patients and is more common in 
women in the form of IDA. In our study, most CHD patients 
(82%) had mild anemia; IDA was more common (93.4%). 
CHD patients with reduced Hb levels are more likely to suffer 
from palpitations and shortness of breath. IDA primarily 
affects the physical components of the QOL and, to a lesser 
extent – the mental ones.
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