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Abstract: Heart failure (HF) is a clinical syndrome in which abnormalities of cardiac function are responsible for the inability
of the heart to pump blood at an output sufficient to meet the requirements of metabolizing tissues. This study aims to determine
the possible causes of heart failure in patients admitted to medical and coronary care unit wards of Al-Yarmook Teaching
Hospital. The study was conducted in the medical wards and CCU of Al-Yarmook Teaching Hospital during the year 2015 (from
January 1st till December 31st). It is a cross-sectional descriptive study. The patients were randomly selected and taken into
account after the clinical diagnosis of heart failure and meeting the Framingham’s Criteria for diagnosing heart failure. Then a
study form was filled with the patients’ data after having the patient’s consent. The study shows that ischemic heart diseases were
the most prevalent cause of heart failure with 56.58%. Hypertensive heart disease and dilated cardiomyopathy being the second
most prevalent single cause with 9.21% for each. Valvular heart disease was less prevalent with only 5.26% while anemia,
diabetes and constrictive pericarditis were the least prevalent causes with only 1.23% for each. Multiple causes accounts 15.79%
of the total causes of heart failure in this study. As Heart Failure is a growing health problem. Primary and secondary preventive
measures should be applied and followed up by the health services to reduce incidence of heart failure. Biomarkers such as BNP
and Pro-BNP are essential in diagnosis and follow up of cases with heart failure in hospital.
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congestive heart failure in diabetic subjects irrespective

1. Introduction of coronary heart disease and hypertension [5-7].

1.1. Definition 4. ValYular hea%'t disease: As in stenosis or regurgitation of
aortic and mitral valves [1-3].
Heart failure (HF) is a clinical syndrome in which 5. Non-ischemic dilated cardiomyopathy: alcoholic

abnormalities of cardiac function are responsible for the cardiomyopathy, viral myocarditis and idiopathic

inability of the heart to pump blood at an output sufficient to cardiomyopathy, etc [1-3].

meet the requirements of metabolizing tissues. [1] 6. Cor-pulmonale: due to pulmonary hypertension caused
Causes of heart failure: [1] by diseases affecting the lung or its vasculature [1-3].

1. Ischemic heart disease: is the most common cause of . Peripartum heart disease: Cardiac failure in the last
heart failure [1-4]. trimester or within five months of delivery [8].

2. Systemic hypertension: it remains a second important . Familial/genetic disorders: Duchenne's, Becker's, and
cause of CHF [1-3]. limb girdle muscular dystrophies [1-3].

3. Diabetes mellitus: [1-3] increased incidence of . Infiltrative disorders (Amyloidosis, sarcoidosis) and
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Storage diseases (hemochromatosis) [1-3].
10. Constrictive pericarditis & Tamponade. [1-3].
11.High-output States: (in Thyrotoxicosis), (beriberi),
etc...[1-3].

1.2. Epidemiology

Heart failure is an expanding problem worldwide, with
more than 20 million people affected [2]. The overall
prevalence of HF in the adult population in developed
countries is 2% [2]. Heart Failure affects 6-10% of people
over the age of 65 years [9, 10].

Classification of Heart Failure: Clinically it is classified as:

1. Acute decompensated heart failure: [1]

2. Chronic Heart Failure: [1]

i. Left-Sided and Right-Sided Heart Failure.

ii. Heart Failure with Preserved Ejection Fraction.

Functionally, Heart Failure is classified according to the
New York Heart Association (NYHA) classification, from
Class I to Class IV [11].

Diagnosis of Heart Failure [1].

The diagnosis of heart failure is straightforward when a
patient presents with classic symptoms and accompanying
physical findings in addition to blood tests and neurohormonal
tests (BNP and Pro-BNP) along with ECG, chest X-ray and
echo study may confirm the diagnosis and denote the possible
etiology [11-12].

2. Aim of Study

To determine the possible causes of heart failure in patients
admitted to the medical wards and coronary care unit of
Al-Yarmook Teaching Hospital in one year.

3. Methods of Study

The study was conducted in the medical wards and CCU of
Al-Yarmook Teaching Hospital during the year 2015 (from
January 1% till December 31%). It is a cross-sectional and
descriptive study. The patients were randomly selected and
taken into account after the clinical diagnosis of heart failure
and meeting the Framingham’s Criteria for diagnosing heart
failure. Then a study form (Appendix 1) was filled with the
patients’ data after having the patient’s consent.

The interview and clinical examination was performed by
the attending physician, the blood tests were made in
Al-Yarmook Teaching Hospital’s Laboratory after taking the
blood samples from the selected patients, and the ECG was
done in the emergency department or the medical wards or
CCU. Chest X-Ray was done in the radiology department and
the Echo study was made in Al-Yarmook Teaching Hospital’s
echo department by a specialist cardiologist and the
cardiologist conclusion for the etiology of heart failure is
taken in account.

Inclusion Criteria includes age older than 18 years old and
meeting two major or one major and two minor criteria of the
Framingham’s criteria for diagnosing heart failure.

Exclusion criteria is that the patient does not meet at least
two major or one major and two minor of the Framingham’s
criteria for diagnosing heart failure or the serum level of BNP
is less than 100 pg/ml.

The Framingham criteria for the diagnosis of heart failure
consists of the concurrent presence of either 2 major criteria or
1 major and 2 minor criteria [13].

Major criteria include the following;

1. Paroxysmal nocturnal dyspnea

2. Weight loss of 4.5 kg in 5 days in response to treatment.

3. Neck vein distention of Scm height or more considered

elevated jugular venous pressure [14].

. Rales it indicate pulmonary interstitial edema [14].

. Acute pulmonary edema.

. Hepatojugular reflux.

. S3 gallop.

. Radiographic cardiomegaly cardiothoracic ratio on
postero-anterior chest X-Ray film is more than 50%.

Minor criteria are as follows;

1. Nocturnal cough.

2. Dyspnea on ordinary exertion.

3. Pleural effusion.

4. Tachycardia (rate of 120 bpm).

5. Bilateral ankle edema.

Patient is said to have hypertension when s/he has history of
hypertension and on antihypertensive medications and/or
blood pressure measurement is more than 140 mmHg systolic
and 90 mmHg diastolic [2].

Diabetes mellitus 1is diagnosed by fasting plasma
glucose >126 mg/dl, 2 hours postprandial plasma glucose
level of >200 mg/dl and HbA1C >6.5% or the random plasma
glucose level is >200 mg/dl with symptoms of diabetes like
polydipsia, polyuria and polyphagia [2].

Electrocardiography (ECG) is done for all patients looking
for features suggesting ischemia (ST segment depression or
elevation, T wave flattening or inversion or the presence of
pathological Q wave or any conduction defect), or ventricular
hypertrophy (prominent R wave in V| and a persistent deep S
in Vg for right ventricular hypertrophy, and the reverse in left
ventricular hypertrophy) [2, 15].

Echocardiography, non-invasive cardiac imaging is a
crucial part of the diagnosis and evaluation of heart failure.
The most useful procedure is transthoracic echocardiography,
which provides a quantitative assessment of LV function; in
the presence of appropriate symptoms and signs, it can
confirm the presence of heart failure resulting from systolic
dysfunction or indicate whether the patient has heart failure
with preserved systolic function. The echocardiogram also
provides a wealth of additional valuable information,
including assessment of LV and RV size and regional wall
motion (as an indicator of prior MI), evaluation of the heart
valves, and diagnosis of LV hypertrophy. Particularly valuable
are quantitative measurements of pulmonary artery and
central venous pressures [1, 16].

Hypertensive heart disease is diagnosed by history of
hypertension with ECG finding of left ventricular hypertrophy
(S wave in V| plus R wave in V¢ >35 mm) and echo features of
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left ventricular hypertrophy (left ventricular posterior wall or
interventricular septum diameter >12 mm in 2D echo) [15,
16].

Ischemic heart failure is diagnosed if the subject had either
positive history of typical angina or acute myocardial
infarction, history of positive PCI or CABG and/or typical
ECG abnormalities of acute myocardial infarction or
myocardial ischemia, plus ventricular regional wall motion
abnormality on 2D echocardiography.

Dilated cardiomyopathy is defined by the presence of
dilated left ventricle >5.3cm in female, >5.9cm in male [17]
(with or without dilatation of the other 3 cardiac chambers)
with global systolic and diastolic dysfunctions [18].

Diastolic heart failure was considered when there was
normal or slightly reduced ejection fraction despite being a
symptomatic patient and meeting the Framingham’s criteria
mentioned above. Patients were classified according to
echocardiological finding of left ventricular ejection fraction
to mild (55-45%), moderate (44-31%) and severe (<30%)
[19].

4. Results
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Figure 1. Age and sex distribution of patients in this study.

The sample size was a total of 76 patients complaining of
heart failure distributed as 49 males and 27 females that were
randomly selected from the admissions to the medical wards
and CCU of Al-Yarmook Teaching Hospital and were

consented to participate in the study. The age distribution was
between 27 and 93 years old, and the mean age is 61.97 years
old and the male to female ratio is 1.8: 1 that shows a male
predominance, as seen in figure 1.

By observation of the frequency of the framingham’s
criteria used as a diagnostic tool for defining heart failure
cases, Rales, paroxysmal nocturnal dyspnea and bilateral
ankle edema were the most frequently reported; while pleural
effusion was the least reported one, as seen in Table 1.

Of the 76 patients of heart failure in this study, 2 patients
were diagnosed with heart failure with normal ejection
fraction, and the other 74 were diagnosed with reduced left
ventricular ejection fraction (LVEF). Severe reduction in left
ventricular ejection fraction was found in 27patients (35.5%),
while moderate reduction was found in 33patients (43.5%)
and mild reduction in 14 patients (18.4%), as seen in Table 2.

Table 1. Shows the criteria used with its reporting frequency.

Criteria No. of patients % of total patients
Rales 67 88%
Paroxysmal nocturnal dyspnea 65 85.5%
Bilateral ankle edema 60 78.9
Dyspnea on ordinary exertion 56 73.7%
Nocturnal cough 55 72.4%
Neck vein distention 54 71.1%
Acute pulmonary edema 52 68.4%
Radiographic cardiomegally 52 68.4%
S3 gallop 35 46.1%
Tachycardia (rate of >120bpm) 22 28.9%
Weight loss of 4.5kg in 5 days 14 18.4%
1n response to treatment

Hepatojugular reflux 13 17.1%
Pleural effusion 10.5%

Table 2. Types of heart failure according to LVEF in this study.

Type of Heart Failure Frequency %
Heart Failure with preserved LVEF 2 2.6%
Mild reduction in LVEF 14 18.4%
Moderate Reduction in LVEF 33 43.5%
Severe Reduction in LVEF 27 35.5%

The study shows that the most prevalent single cause of
heart failure is ischemic heart disease with total of 43patients
(30 males and 13 females) and accounts for 56.58% of the
sample size, as in Table 3 and Figure 2 that show the causes of
heart failure in this study.

Table 3. Causes of heart failure in study sample.

Causes Males Females Total Y% Mean Age
Ischemic 30 13 43 56.58 63.88
Hypertensive heart disease 4 3 7 9.21 53

Dilated cardiomyopathy 4 3 7 9.21 44.43
Valvular 2 2 4 5.26 69.25
Anemia 0 1 1 1.31 72
Constrictive pericarditis 0 1 1 1.31 60
Diabetes Mellitus 0 1 1 1.31 60

Mixed Causes 9 3 12 15.79 66.08
Total 49 27 76 100 61.97

The second most prevalent single cause was hypertensive

heart disease and the dilated cardiomyopathy with 7 patients
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for each (4 males and 3 females for each cause) and account
for 9.21% of the sample size for each cause.

The third single cause in order was valvular heart disease
with 4 patients (2 males and 2 females) with severe mitral
regurgitation and accounts for 5.26% of the sample size.

The least prevalent single causes were diabetes mellitus

(Diabetes mellitus was found in 37 patients as 48.68%, but
was found as the only identified cause in only one patient),
anemia (patient was 72 years old with haemoglobin level of
4.3gm/dl for 2-3months), and constrictive pericarditis (due to
tuberculosis) with only one female patient for each cause and
account for 1.31% of the sample size for each single cause.

CAUSES OFHEARTFAILURE
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Figure 2. Causes of heart failure in study sample.

A total of 12 patients (9 males and 3 females) that accounts for 15.79% of the sample size had more than one cause of heart

failure, as seen Table 4.

Table 4. Multiple causes of heart failure in study sample

Causes Males Females Total % of total HF patients
Ischemic heart disease hypertensive heart disease+ diabetes mellitus 5 2 7 9.21%

Hypertensive heart disease+valvular heart disease 1 1 2 2.63%

Valvular heart disease+ischemic heart disease + pulmonary hypertension 1 1 2 2.63%

Valvular heart disease+ischemic heart disease + hypertensive heart disease 1 0 1 1.31%

Total 8 4 12 15.79%

5. Discussion

The study is cross sectional and descriptive, assessed the
causes of heart failure in a randomly selected admitted
patients with heart failure to Al-Yarmook Teaching Hospital
during one year (2015).

The mean age of the sample taken was 61.97 years old
which is slightly higher than that found by Abd Al-Hussain, M.
F. which was 57.23 years in Al-Kadhimeya Teaching Hospital
[20], and higher than in Accra, Ghana which was 42.3 years
[21], but similar to that of USA (61 years) [22] and lower than
that of Europe (71.3 years) [23].

It is known that in some non-Western countries,
cardiovascular diseases including Heart Failure tend to occur a
decade or two earlier than they do in other countries. Nearly
half occur before 70 years of age; whereas only one fifth occur
so early in the Western countries — a difference attributable to

both the earlier occurrence of cardiovascular events and the
lower level of clinical care available [24].

In the present study, ischemic heart disease was the most
common etiological factor for the developing of heart failure
(56.58%), which came in concordance with He, J, Ogden, LG,
Bazzano, LA, et al study in USA reported that ischemic
cardiomyopathy (which is considered to be present in patients
with HF who have had an MI or ischemia or, on angiography,
severe coronary disease) was the most common cause of HF in
developed countries and the incidence of it was more in males
than females [25].

While hypertensive heart disease (HHD) and dilated
cardiomyopathy (DCM) were the second most common single
cause of heart failure in this study as 9.21% for each cause of
the selected patients.

The results of this study in regard to HHD was lower than
that of Al-Kadhimeya Teaching hospital (56.6% and considered
as the commonest cause in that study) [20], and This finding
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was lower than that of other studies in Nigeria [26, 27], and in
South Africa (the hypertensive heart failure was 33%) [28].

In regard to DCM, this study showed higher percentage
(9.21%) than that of Al-Kadhimeya Teaching Hospital
(3.6%) [20], but similar to what was reported by Kamilu M
Karaye and Mahmoud U Sani in Nigeria that 10.1% had
dilated cardiomyopathy [29], but lower than Europe that
accounts for just under 15% of cases as stated by Fox KF et
al [30].

Valve diseases accounted for 5.6% in this study, which was
slightly less than that found by Cowie MR et a/ in the United
Kingdom which was 7% [31].

Diabetes mellitus was noted as the only cause in only one
patient, 1.31% in this study, which was lower to what was found
in Al-Kadhimeyah Teaching Hospital (8.4%)[ 20], and lower to
what Nichols GA, Hillier, TA, were reported that congestive
heart failure was prevalent in 11.8% of diabetic subjects [32].

Constrictive pericarditis and anemia was noted in this study
as 1.31% for each cause, and I could not find studies that
found these causes in their studies.

6. Conclusion

The study shows that ischemic heart disease was the
commonest single etiological factor that leads to heart failure.

7. Recommendations

1. As Heart Failure is a growing health problem, we need
more studies in our countries that are larger, multicenter
and taking in account the different risk factors associated
with heart failure.

2. Primary and secondary preventive measures should be
applied and followed up by the health services (primary
health care centers, general and specialized hospitals and
private clinics and hospitals) to reduce incidence of heart
failure.

3. Biomarkers such as BNP and Pro-BNP are essential in
diagnosis and follow up of cases with heart failure in
hospitals.
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