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C oronary atherosclerosis is very common in the elderly
population with autopsy studies demonstrating the

prevalence to be at least 70 % in persons over the age of 70.
These autopsy findings may be coincidental, with the disease
clinically silent throughout the person’s life, although 20 % to
30 % of persons over age 65 years will demonstrate clinical
manifestations of coronary heart disease [1]. In most elderly
persons, the disease will have manifested itself much earlier
in their lives, however, in others the disease will be entirely
silent until the person reaches his or her 70s or 80s [1, 2].

Furthermore, coronary heart disease in elderly persons
may remain undiagnosed or underdiagnosed, while they are
more likely to have comorbid conditions, atypical presenta-
tions and unfavourable outcomes than their younger coun-
terparts [2–4]. Some of these differences are undoubtedly re-
lated to the structural and functional changes in the cardio-
vascular system associated with aging [4, 5].

The available data suggest that standard pharmacological,
thrombolytic, and definitive revascularization techniques
play important roles in the therapy of geriatric patients with
cardiovascular disease, but have been underused, creating a
large “treatment gap” between recommended therapies and
the care that they are finally receiving [5, 6].

The aim of our study was to determine the special charac-
teristics of clinical presentation and management of coronary
heart disease in Greek elderly patients, in order to evaluate
the quality of care.

Patients and Methods

During a one-year period, from 12/1999 to 12/2000, 108 con-
secutive elderly patients, 32 male, 76 female, mean age 83 ± 5
years, range 77–100 years, who were admitted to the cardiol-
ogy department because of myocardial infarction (MI), stable
or unstable angina entered into our study. A detailed history
was obtained from all patients, as far as the duration, clinical
presentation and current treatment of their coronary heart
disease was concerned. Moreover, all patients were examined
for other diseases which could contribute to clinical presenta-
tion or deterioration of coronary heart disease, such as anae-
mia or thyroidopathy and also for other drugs. Patients with
known history of other cardiovascular diseases, such as valvu-
lar heart disease, cardiomyopathy, congenital heart disease,
end-stage heart failure and patients with severe chronic renal
or liver failure, severe cerebrovascular disease and malignant
diseases were excluded from the study.

All patients were under electrocardiographic (HCG) moni-
toring, while haematological and blood chemistry examina-
tions (cardiac enzymes) were obtained from all of them, who
revealed coronary heart disease. Additionally, chest roentgeno-
gram, thyroid hormones (FT4, FT3 and TSH), serum iron
and feritine levels were also obtained from all patients.

They were conservatively treated for their coronary heart
disease with the following major drug categories: nitrates,
diuretics, angiotensin converting enzyme inhibitors (ACE),
diltiazem, small molecular weight heparin and aspirin or
ticlopidin. Possible risk factors were also treated, and all pa-
tients were discharged with advise for further medical exami-
nations (exercise tolerance test, coronary arteriography) and
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The aim of our study was to determine the special characteristics of clinical presentation and management of coronary heart
disease (CHD) in elderly patients. During a one-year period, 108 consecutive elderly patients, 32 male, 76 female, mean age
83±5 years, range 77–100 years, who were admitted to the cardiology department because of myocardial infarction (MI), stable
or unstable angina entered into our study. All patients were examined for other diseases, which contribute to clinical presenta-
tion or deterioration of coronary heart disease (anaemia, thyroidopathy). They were treated conservatively with pharmaco-
therapy and management of possible risk factors, while all patients discharged with advise for further medical examinations
(exercise tolerance test, coronary arteriography) and probable interventional and/or surgical treatment of their CHD.

12/108 (11 %) patients admitted with acute myocardial infarction (MI), 84/108 (78 %) patients had stable angina and 12/108
(11 %) had unstable angina. 96/108 (89 %) patients had concomitant symptoms of congestive heart failure (HF) upon admis-
sion. At admission, the ECG showed atrial fibrillation in 20 patients, LBBB in 8, RBBB in 12, left ventricular strain in 16,
pacemaker pulse in 2, ischaemic lesions in 38 and normal findings in 12 patients. Thorax X-ray revealed HF findings in 58/108
(54 %) patients. Iron deficient anaemia (Ht < 35 %, serum iron < 45 mg/dl, normal values > 50 mg/dl), was found in 36/108
(33 %) patients, while 20/108 (19 %) patients had clinical and laboratory findings of hyperthyroidism and 8/108 (7,5 %) hy-
pothyroidism. 12/108 (11 %) patients had taken blood transfusion. Only two patients agreed to perform bypass, while all the
other patients refused further examinations or interventional management of their CHD.

In the majority of elderly patients (89 %), CHD manifested with concomitant HF, while the presence of systematic disease,
(anaemia 33 %, hyperthyroidism 19 %, hypothyroidism 7,5 %), played a significant role in the clinical manifestation of CHD in
this age group. Only two elderly patients agreed to perform bypass, while the rest refused further interventional management of
their CHD. J Clin Basic Cardiol 2001; 4: 221–223.
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probable interventional and/or surgical treatment of their
coronary heart disease.

Chi-square-test was used for statistical analysis.

Results
According to our study, from a total of 108 elderly patients
with coronary heart disease admitted to our cardiology de-
partment, 12 (11 %) had acute myocardial infarction, 84 (78 %)
had stable angina and 12 (11 %) had unstable angina (Fig. 1).
Upon admission, 96 patients (89 %) had concomitant symp-
toms of congestive heart failure. In 44 % of patients coronary
heart disease was present with dyspnoea and/or chest discom-
fort only, without typical angina (Fig. 2).

At admission ECG showed ischaemic lesions in 38 pa-
tients, atrial fibrillation in 20, left ventricular strain in 16,
RBBB in 12, LBBB in 8, pacemaker pulse in 2, and normal
findings in 12 patients. Chest X-ray revealed findings of con-
gestive heart failure in 58 patients (54 %).

As far as other concomitant diseases, which could contrib-
ute to clinical presentation or deterioration of coronary heart
disease in elderly patients, are concerned, 36 patients (33 %)
exhibited iron deficient anaemia (Ht < 35 %, serum iron
< 45 mg/dl, normal values > 50 mg/dl), while 20 (19 %) and
8 (7,5 %) elderly patients had clinical and laboratory findings
of hyperthyroidism and hypothyroidism respectively (Fig. 3).
Twelve from 108 (11 %) patients received blood transfusion
because of iron deficient anaemia.

As far as the management of coronary heart disease is con-
cerned, only two female patients agreed to perform bypass,
while all the other patients refused further examinations and/
or interventional management of their coronary heart dis-
ease, contrary to cardiologist’s advise.

There was no statistically significant difference found re-
lated to gender as far as the manifestations and management
of coronary heart disease and other concomitant diseases are
concerned, although acute myocardial infarction was more
common in males and congestive heart failure concomitantly
with coronary heart disease was more common in females.
Particularly 16 % (5/32), 72 % (23/32) and 12 % (4/32) of male
and 9 % (7/76), 80 % (61/76) and 11 % (8/76) of female pa-
tients had acute myocardial infarction, stable and unstable
angina, respectively (NS, p > 0.5). Clinical manifestations of
congestive heart failure concomitantly with coronary heart
disease were found in 93 % (71/76) of female and 78 % (25/32)
of male patients (NS, p = 0.28).

Iron deficient anaemia was found in 39 % (30/76) of fe-
male and in 19 % (6/32) of male patients (NS, p = 0.23),
hyperthyroidism in 21 % (16/76) of females and in 12.5 % (4/32)
of males, and hypothyroidism in 7.9 % (6/76) of females and
in 6.25 % (2/32) of males (NS, p > 0.5).

Finally, as far as risk factors for coronary heart disease in eld-
erly patients are concerned, 9 % (10/108) of our patients were
heavy smokers, 7.4 % were obese (BMI > 25 kg/m2), 50 %
(54/108) had hypertension and 20 % (22/108) had diabetes
mellitus type II. Mixed hyperlipidaemia was found in 15 %
(16/108) of our elderly patients, 31 % of patients had hyper-
cholesterolaemia and 20 % had hypertriglyceridaemia.

Discussion
The elderly, over 75 years old, represent an increasingly im-
portant and challenging subset of the population of ischaemic
heart disease patients, with some special particularities due to
advanced age. Moreover, according to results from autopsy as
well as from clinical studies, coronary atherosclerosis is very
common in the elderly population, 20 % to 30 % of persons
over age 65 years will demonstrate clinical manifestations of
coronary heart disease [1–2]. Additionally, the elderly are
more likely to have comorbid conditions, atypical presenta-
tions and unfavourable outcomes than their younger coun-
terparts. Some of these findings are undoubtedly related to
the structural and functional changes in the cardiovascular
system associated with advanced age [2–5].

According to our study, in the majority of old patients,
most of them octogenarians, coronary heart disease was en-
tirely silent until the person reached his or her 80s and the
majority of them (44 %) did not report a previous history of
classical precardiac pain (angina). In contrary, most of them
came because of chest discomfort due to heart failure, while
in 89 % of patients the protuberant symptoms were due to
congestive heart failure as a consequence of coronary heart
disease, which was subsequently proved by ECG changes in
combination with alterations in cardiac enzymes. Our results
are in accordance with other studies, which referred to atypi-
cal presentation of coronary heart disease in the elderly [1–8].

The problem of coronary atherosclerosis in advanced age
becomes more complicated if we take into account the fact
that coronary heart disease, although very common among
the elderly, may be undiagnosed, underdiagnosed or misdia-
gnosed or even it may be silent until the age of 70–80 years [1, 2].

Furthermore, it is obvious from our study that the coexist-
ence of systemic disease plays an important role in the mani-
festation of coronary heart disease in elderly patients, which
is in accordance with other results from the literature. Par-

Figure 2. Concomitant heart failure in elderly patients with CHD

Figure 3. Comorbid diseases in elderly patients with CHD

Figure 1. CHD presentation in Greek elderly patients
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ticularly hypothyroidism is often related to hypercholesterol-
aemia and to increased risk of atherosclerosis, while hyper-
thyroidism precipitates angina or acute myocardial infarction
in coronary heart disease patients [9–11]. Moreover, in our
patients the presence of iron deficient anaemia (33 %) and
thyroidopathy, hyperthyroidism (19 %) as well as hypothy-
roidism (7.5 %) were definite factors for the manifestation of
coronary heart disease in them. However, although hypothy-
roidism is related to disturbances in lipid profile (hyper-
lipidaemia), which is a known risk factor for coronary athero-
sclerosis and in contrast to results of our study, other studies
did not show a statistically significant relation between coro-
nary heart disease and hypothyroidism [10–11]. It is sup-
posed that diminished cardiac supplements due to advanced
age, in combination with anaemia or hyperthyroidism, which
increase the myocardium energy requirements, resulted in
the manifestation of coronary heart disease. So it is possible
that our patients did not suffer from real coronary insuffi-
ciency from an angiographic point of view, but the combina-
tion of systemic disease, diminished cardiac supplements due
to advanced age and some degree of coronary stenosis re-
sulted in coronary heart disease symptoms. Unfortunately, in
almost all patients of our study, coronary angiography was not
performed [12].

According to our study there were no statistically signifi-
cant differences between the two genders, although acute myo-
cardial infarction was more common in males (16 % vs 9 %, NS)
than in females, while congestive heart failure concomitant to
coronary heart disease (93 % vs 78 %, NS), iron deficient
anaemia (39 % vs 19 % NS), hyperthyroidism (21 % vs 12.5 %,
NS) and hypothyroidism (7.9 % vs 6.25 %, NS) were more
common in females than in males. Similar results have been
also reported from other studies [7, 8, 13, 14].

The coexistence of other concomitant diseases in combi-
nation with diminished cardiac supplements due to advanced
age played an important role in the atypical presentation of
coronary heart disease in our elderly patients, who predomi-
nantly manifested symptoms of heart failure instead of
precardiac pain.

As far as the risk factors for coronary atherosclerosis in
elderly patients are concerned from our study is clear that
smoking, obesity and hyperlipidaemia were not significant
risk factors in very old patients (9 % were heavy smokers, 7.4 %
were obese, 15 % had mixed hyperlipidaemia), results which
are in accordance with other data as far as smoking and obes-
ity are concerned [8, 11] but not as far as hyperlipidaemia is
concerned, which in contrary is reported to be a significant
(52 %) risk factor for coronary heart disease in elderly pa-
tients [11, 15–17]. On the other hand it is obvious that more
hypertension (50 %) and less diabetes mellitus type II (20 %)
were significant risk factors for coronary heart disease in eld-
erly, in accordance also to other literature reports [8, 10–12].

Finally, as far as the management of coronary heart disease
in elderly patients is concerned, we found that although the
patients and their relatives were explicitely informed about
the necessity of further management with exercise tolerance
test, coronary arteriography and probable interventional and/
or surgical treatment of their coronary heart disease, only two
patients (1.9 %) finally consented to intervention, while the
rest refused further diagnostic and/or probable interventional
management.

However, the outcome of coronary heart disease in the
elderly population of our study was satisfactory [18]. Despite
the necessity of regular admissions to a cardiology depart-
ment due to their coronary heart disease, 90 % of patients
were still alive after the two years study period [19]. These

results are in accordance to other data from other countries,
which suggest that although standard pharmacological,
thrombolytic, and definitive revascularization techniques
play important roles in the therapy of geriatric patients with
cardiovascular disease, these have been underused, creating a
large “treatment gap” between recommended therapies and
the care that they are finally receiving [6, 18–19].

Conclusively cardiovascular disease in the majority of eld-
erly patients has atypical presentation (in 89 % of cases with
symptoms of congestive heart failure), while the cardiological
care of the geriatric population of our study was only con-
fined to pharmacologic treatment in combination with man-
agement of comorbid diseases (management of iron deficient
anaemia with blood transfusions and iron supplements and
management of thyroidopathy), with satisfactory outcome in
90 % of cases.
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