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ABSTRACT

Objective: To determine the frequency of etiological and precipitating factors in
patients with acute de compensated heart failure (ADHF).

Methodology: This cross sectional descriptive study was carried out at
Cardiology Department, from October 2011 to April2012. Patients presented
with ADHF were assessed and investigated for the causes and factors that
precipitate heartfailure (HF).

Results: Out of 291 patients, 153(52.5%) were males. Age ranged from 13-90
years with mean age 53.59 + 18.98 years. The underlying etiology of HF was
coronary artery disease (CAD) 29.2%, hypertension 18.5%, rheumatic heart
disease (RHD) 13.7%, dilated cardiomyopathy (DCM) 11.0%, other
cardiomyopathies 9%,multiple causes 12.4%, and others 6.1%. Most common
precipitating factor for de-compensation was infections (28.2%) followed by
poor compliance to medications (17.5%). Other precipitating factors include
dietary indiscretion(11%), arrhythmias(13.7%), pregnancy(7.2%) and
anemia(5.1%). No precipitating factor was found in 10% patients.

Conclusion: coronary artery disease, Hypertension, rheumatic heart disease
and dilated cardiomyopathy are main etiological factors of ADHF. Infections, poor
compliance to medications and arrhythmias are major precipitants for ADHF.
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INTRODUCTION

Heart failure is a major and growing public health problem in
the United States. Approximately 5 million patients in this
country have HF, and over 550 000 new cases are
diagnosed each year.' ADHF is the cause of 5% of acute
hospital admissions and the most common cardiovascular
cause of hospitalization in the United States.” The prevalence
of HF is 2-3% and increases with age so thatthe prevalence
reaches 10-20% in eighth decade.’ The number of HF
patients has increased despite advances in treatment
because of better treatment and improved survival of
patients with acute myocardial infarction.1 HF is primarily a
condition of the elderly." Approximately 80% of patients
hospitalized with HF are more than 65 years old.’ The
outlook is in general, gloomy although some patients can
live for many years.® Even with the best treatment, ADHF is
associated with 10% mortality.” HF is the most common
hospital discharge diagnosis and more hospital budget is
spent for the diagnosis and treatment of this condition than
forany other.’

HF result from structural or functional cardiac disorders
leading to inability to pump enough blood to meet the body
requirements.’The most common causes of functional
deterioration of the heart are damage or loss of heart
muscles due to ischemia, increased vascular resistance
with hypertension or tachyarrhythmia such as atrial
fibrillation (AF)." HF is a progressive syndrome andis
associated with left ventricular systolic or diastolic
dysfunction.""” Moderate or severe diastolic dysfunction is
an independent predictor of mortality.*HF is usually
associated with reduced left ventricular function(HFrEF),
with ejection fraction less than 40 %.'* However
approximately half of patients are having preserved left
ventricle function with ejection fraction more than 40%. It is
called HF with preserved ejection fraction (HFpEF)."” HFpEF
have essentially similar prognosis as compare to HFrEF.'"®

ADHF is a rapid onset or change in the signs and symptoms
of HF, resulting in the need for urgent therapy.” Symptoms
are due to worsening fluid retention or congestion. Dyspnea
on minimal exertion, orthopnea, and paroxysmal nocturnal
dyspnea usually indicate elevated left sided filling
pressures.Similarly abdominal discomfort, early satiety,
nausea and vomiting are due to right sided fluid
overload."Physical signs includerales, third heart
sound,increased intensity of the pulmonary component of
the second sound (P2),elevated Jugular venous pressure
and peripheral edema."® Pulsusalternans generally indicates
more severe compromise. *Approximately 25% of patients
are hypertensive and fewer than 10% are hypotensiveat the
time of presentation. "

Causes leading to HF vary in distribution and type
throughout the world. Whereas CAD is the leading cause of
HF in western society, hypertension and RHD play major
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role in Africa."*'Different studies report CAD and
hypertension to be the leading causes of HF.** Patients with
ADHF have a remarkably high prevalence of atrial
fibrillation(AF) or flutter, valvular disease and DCM.”
Diabetes contribute to systolic dysfunction through
structural and functional abnormalities of left ventricle.”
Some patients of idiopathic DCM remains asymptamtic until
they presentin acute decompensation.”

Specific factors that precipitate ADHF include non-
compliance with medications or dietary restriction,
uncontrolled hypertension, ischemia, arrhythmias,
exacerbation of chronic obstructive pulmonary
disease(COPD) and respiratory tract infections. Other
contributors include non-cardiac conditions such as renal
dysfunction, diabetes mellitus, anemia and the side effects
of medications (non-steroidal anti-inflammatory drugs,
calcium-channel blockers and thiazolidinediones).”
According to another study, 27% patients had HF caused by
either non-compliance to fluid or salt restriction, 14%
patients had heart failure symptoms worsened by un-
corrected valvular heart diseases or-blockers drugs. Some
patients have HF worsened by no apparent reasons.”

This study will tell us the frequency of various etiological and
precipitating factors of ADHF patients in our setup. It will help
us in addressing these factors thereby reducing the
frequency of ADHF.

METHODOLOGY

This cross sectional descriptive study was carried out at
Cardiology Department, ,Peshawar from October 2011 to
April 2012. Sample size was 291 patients based on 37%
prevalence of CAD in previous studies with margin of error
5% and estimated1000 patients population for HF per year.

Study protocol was approved from hospital ethical
committee. Patients admitted through OPD as well as
Accident & Emergency department were included in the
study using non probability convenient sampling. Patients of
both genders who were above 12 years, presented to
Cardiology Unit, in New York Heart Association (NYHA)
class IV (ADHF) were eligible for enrolment. Their informed
consent was taken. Patients with conditions that mimic
ADHF such as COPD with acute exacerbation, patient with
acute myocardial infarction complicated by left ventricle
failure and patients whose thorough investigations could not
be done because of any reason were excluded from the
study. Detailed history of fever, drug intake, compliance with
medications, pregnancy and compliance with diet and salt
intake was taken. Past history of hypertension and diabetes
was sought. Previous record with the patient was reviewed.
Complete examination including general physical
examination and systemic examination was carried out.

Pulse and blood pressure were recorded. Blood pressure
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was measured in sitting position using appropriate size
cuff after resting the patient for five minutes.
Investigations including Electrocardiography (ECG)
(Cardiofax machine), echocardiography (Siemens
Acoson CV-70 machine) and chest x-ray were done.
Hemoglobin and blood cells count, fasting and random
blood glucose, blood urea, serum cretanine, serum
electrolytes and thyroid function tests were done from
hospital laboratory within 24 hours of presentation.ECG
and echocardiography were performed on same
machine by the same operator to control bias. All the
information was recorded on a pre-designed proforma.
Following were the operational definitions for this study.
CAD: documented coronary artery disease on coronary
angiography or history of myocardial infarction or
patients on anti-angina therapy. Hypertension: self-
reported history of hypertension or the use of anti-
hypertensive drugs or documented blood pressure
more than 140/80. Diabetes: self-reported history of
diabetes or use of anti-diabetic medications or fasting
blood sugar 126 or random blood sugar more than
150mg. RHD: documented RHD on previous
echocardiography. DCM: dilated left ventricle with end
diastolic diameter(LVEDD) more than 55 mm on
echocardiography. Other cardiomyopathies: left
ventricle dysfunction with reduced ejection fraction with
normal LVEDD(55mm). Patient was poor compliant
with therapy if he/she missed prescribed drugs
consecutively for a week or more time. Dietary
indiscretion: usual salt intake without any reductions in
its quantity (assessed on history). Anemia: hemoglobin
less than 9 mg%.Pregnancy: self-reported history of
pregnancy. Arrhytmias include supraventricular
tachycardia (SVT), Atrial Fibrillation (AF with FVR),
Ventricular Tachycardia(VT).SVT: regular heart rate of
more than 100/ minute on ECG. AF with FVR: irregular
rhythm with absent P waves on ECG with heart rate
more than 100 per minute. VT was diagnosed on ECG
with consensus by two cardiologists. Injudicious drug
intake: history of use of non-steroidal anti-inflammatory
drugs, calcium channel blockers or thiaziadines.

Infections: self-reported history of temperature or
documented temperature during hospital stay. Multiple
causes were considered when two or more causes
were present in a patient. Other causes include all the
causes not enlisted. Unknown precipitating factors: no
factor is identified despite all the above mentioned
investigations. In cases where multiple precipitating
factors were present in a patient then the most recently
developed factor or alternatively, the most serious
factor was taken into account.

The collected data was stored and analyzed in SPSS
version 16. Mean + SD was calculated for numerical
variables like age. Frequencies and percentages were
calculated for categorical variables like gender, CAD,
Hypertension, diabetes, cardiomyopathy and various
precipitating factors.

RESULTS

Total study population was 291 patients. Out of these,
153(52.5%) were males and 138(47.5%) females.
Mean age of the study population was 53.59 + 18.98
and age range was 13-90 years. The most common
cause for HF was CAD which was present in 85 patients
(29.2%). Hypertension was the second most common
cause for HF and was present in 54(18.5%) patients.
RHD was present in 13.7% patients. Multiple causes
were present in 36 patients (12.4%).CAD and
hypertension was more common in male patients with
frequency of 34% and 19.6% respectively. Frequency of
RHD and cardiomyopathies were common in female
patients with frequency of 18.8% and 13% respectively.
Table 1 shows the frequency of various causative
factorsin HF.

The most common precipitating factor for ADHF was
infections which was present in 82 patients (28.2%).
Poor compliance with drug therapy was present in 51
patients (17.5%) and dietary indiscretion in 11%
patients. No cause was identified in 9.4% patients
despite detailed evaluation. Poor compliance to drugs

Table1: Etiology of ADHF

Causes

Coronary artery disease
Hypertension

Rheumatic heart disease
Dilated cardiomyopathy

Other cardiomyopathies

Multiple causes

Others
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Overall
n=291(%)

85(29.2)

Male Female
n=153(%)  n=138(%)
52(34.0) 33(24.0)
30(19.6) 24(17.3)
14(9.1) 26(18.8)
14(9.1) 18(13)
16(10.4) 10(7.2)
20(13.1) 16(11.6)
7(4.6) 11(8)
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Table 2: Precipitating Factors of ADHF
Overall Male Female
Causes n=291(%) n=153(%) n=138(%)
Infections 82(28.2) 48(31.4) 34(24.6)
Poor compliance 51(17.5) 30(19.6) 21(15.2)
Dietary indiscretion 32(11.0) 17(11.1) 15(10.8)
Arrhythmias 40(13.7) 16(10.5) 24(17.4)
Injudicious drugs use 23(7.9) 9(5.9) 14(10.4)
Pregnancy 21(7.2) 00 21(7.2)
Anemia 15(5.1) 2(1.3) 13(9.4)
Unknown 27(9.4) 15(9.8) 12(8.7)

and diet were the predominant causes in male patients with
frequency of 31.4 %and 19.6% respectively. Arrhythmias
and anemia were common in female patients with
frequency of 17.4% and 9.4% respectively. Frequency of
various precipitating factors is givenin Table 2.

DISCUSSION

In this study one part was related to the causes of HF. CAD
was the highest cause of HF. Second part was about the
factors that precipitate HF(ADHF). Infections and
noncompliance to medications were the major
precipitants. Our findings are in accordance with
international data.

In our study CAD was the leading cause of HF followed by
hypertension and rheumatic heart disease. CAD and
hypertension are very common in our society. Many
patients are not aware of their disease. Compliance is
another problem in those who are diagnosed with this
condition. Many of these patients end up with HF. Western
and African society is different from us in the sense that
RHD is very rare in formal and CAD is uncommon in later.
As evident by published literature, CAD and hypertension
are the leading causes of HF in western society.
Framingham Heart Study found that Hypertension and
CAD are the most important underlying causes of HF in the
United States. According to this study these two factors
accounts for >80% of all HF events. Among patients with
stage B HF,65% had prior history of hypertension and 49%
had Myocardial Infarction.” The National Health and
Nutrition Evaluation Survey (NHANES) study * found that
CAD was the cause of >60% of HF patients. Another study
observed that CAD was the most frequent underlying
disease in HF* In Africa, hypertension, cardiomyopathies
and RHD were significant causes for HF. CAD as a cause of
HF was present in less than 1% of patients.”

The main precipitating factors, in our study, were
infections especially lower respiratory tract infections,
poor compliance to medications and diet. The study was
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conducted in cold weather. In addition, high prevalence of
cigarette smoking, chronic bronchitis and COPD in male
patients was the reason for higher number of respiratory
tract infections in our patients. If poor compliance to drugs
and diet is taken together then poor compliance becomes
the leading factor for de-compensation. RHD was the
major cause of HF in female population and pregnancy
was the common precipitating factors in young female
patients. Our findings are according to other published
literature. According to Nieminenet al,” main precipitating
factors for HF are infections, poor compliance to drugs,
arrhythmias and pregnancy. Ghali®® observed that non-
compliance to drugs and diet and arrhythmias were the
two major precipitants for de-compensation. Mean age of
ADHF in our patients was lower as compared to that
reported in international literature. Laura Venskutonyte®

observed that mean age for HF was 67.15 + 12.5 years.
Similarly in a study by Spinaret al,* mean age was 71.5 +
12.4 years. In a local study from Khan et al,” mean age of
HF patient was 48.5 years which is consistent to our
observation. It is evident that patients with ADHF in our
setup present at a younger age as compared to western
population.

Diseases such as peripartum cardiomyopathy, restrictive
cardiomyopathy, hypertropic cardiomyopathy and
thyrotoxic cardiomyopathy were uncommon and included
under common heading “other cardiomyopathies”.
Similarly adult congenital heart disease as a causative
factor for HF was included in “other causes”.Pediatric age
group was not included in this study. It is clear from these
observations that most causes and precipitants for HF are
easily preventable. Addressing CAD patients well on time,
controlling hypertension, insisting on patient's compliance
to medications, avoiding excessive salt intake and treating
infections effectively in HF patients will decrease mortality
and frequent hospitalization from this deadly disease.

CONCLUSION

Coronary artery disease, Rheumatic heart disease and
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dilated cardiomyopathy are main etiology of heart failure.
Multiple risk factors also increase likelihood of heart
failure. Infections, poor compliance to medications and
arrhythmias are major precipitants for ADHF.
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