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PREVALENCE OF PRECIPITATING FACTORS IN REHOSPITALISATION 

AMONG ACUTE DECOMPENSATED HEART FAILURE PATIENTS AT 

TERTIARY CARE HOSPITAL  

 

ABSTRACT: 

Aims: The purpose of this research was to assess the frequency of precipitating variables that 

resulted in hospitalisation among ADHF patients who were admitted to the hospital. 

Sample: The sample size was calculated using WHO sample size calculator version 2.0 considering 

13.22%
7
 uncontrolled hypertension among the patients with acute decompensated HF (ADHF), with 

95% confidence interval, and 5% of margin of error, the sample size of n = 177 patients was 

calculated. 

Study Design: Cross-sectional study 

Place and Duration of Study: National Institute of Cardiovascular Diseases (NICVD) Karachi from 

26th October 2018 to 26 April 2019 

Methodology: Both male and female patients aged 20 to 80 years with documented HF with EF 

<40% on echocardiogram presenting with acute decompensated HF (ADHF) in NYHA class II, III or 

IV were included in this study. 

Result: A total of 177 hospitalized patients with acute decompensated HF were included. 107 

(60.5%) were males & 70 (39.5%) were females with the mean age of 52.039+14.83887 years. The 

PF were acute coronary syndrome (ACS) in 64 (36.2%), medication Non compliance in 36(20.3%), 

atrial fibrillation in 44(24.9%), and uncontrolled hypertension in 47(26.6%). 



 

 

Conclusion: HF hospitalizations are associated with a significant number of preventable PF. The 

most prevalent precipitating event in our analysis was acute coronary syndrome (ACS), which 

occurred in 36.2 percent of participants. Patient HF patients may benefit from the identification of 

possible triggering factors, which may aid in the optimization of therapy and the provision of 

counseling. 
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INTRODUCTION: 

Heart Failure (HF) is a chronic, complicated, and severe ailment that may have a significant influence 

on a patient's quality of life and ability to function. HF continues to be the result of the majority of 

cardiac illnesses [1].
 
HF is a serious and rising public health concern in the United States, accounting 

for more than one million hospital admissions each year and affecting around 6 million people [2]. HF 

is the most common reason for hospitalization in people under the age of 65 years. With 30-day death 

rates nearing 10%, admitted patients to the hospital with acute decompensated HF (ADHF) face a 

substantial risk of mortality
 
[3]. According to the ARIC Study Community Surveillance Report from 

2005 to 2014 among 04 US communities, they commented HF decline stats of those patients who had 

reduced Ejection Fraction (rEF) as compared to preserved Ejection Fraction (pEF) from 2000 to 2010. 

They also added that the median survival rate is still 05 years of age in comparison with 25 years ago. 

They observed high mortality rate was found in the male gender and in the patients who had HF with 
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[4]. Despite the fact that HF mortality has decreased, new medicines have Absent led to a reduction 

in the number of people admitted to hospitals. With a high event rate (> 50 percent), a death rate 

between 10 and 15 percent, as well as a 30- to 40% incidence of readmission within 6 months 



 

 

following discharge, patients hospitalized with HF face serious risks that have been observed 

throughout the literature. Patients with HF are more likely to be readmitted to the hospital for a variety 

of reasons, three of which are comorbidities, congestion, and a target-organ lesion [5]. 
 

Non-compliance with medications, myocardial ischemia (MI), arrhythmias, infection, anemia, alcohol, 

pregnancy, worsening hypertension, acute valvular insufficiency, and the use of certain medications 

such as calcium antagonists, beta-blockers, NSAIDs, thiazolidinediones, and class I anti-arrhythmic 

drugs are all thought to contribute to the development of HF decompensation [6]. The discovery that 

infections may be the major and most prevalent triggering events leading to decompensated HF in 

Pakistan has been attributed to suboptimal infection management practices, over-prescription of 

antibiotics, and a lack of health education [6]. That study showed infections being a precipitant factor 

in 57.6% of cases followed by drug Non-compliance in 17.4% [6]. Another local study showed Non-

compliance with drugs as an important HF precipitating factor, responsible for approximately 25.98% 

of cases [7]. Because the majority of the causes are essentially changeable, accurate identification may 

lead clinicians to treat these concerns in a systematic manner. The proportionate distribution of many 

precipitating variables in our environment, on the other hand, remains a mystery due to a scarcity of 

data. As a result, the purpose of this research was to assess the frequency of precipitating variables that 

resulted in hospitalization among ADHF patients who were admitted to the hospital. 

MATERIALS AND METHODS: 

This cross-sectional study was conducted in the Department of Adult Cardiology at the National 

Institute of Cardiovascular Diseases (NICVD) Karachi from 26th October 2018 to 26th April 2019. 

Both male and female patients aged 20 to 80 years with documented HF with EF <40% on 

echocardiogram presenting with acute decompensated HF (ADHF) in NYHA class II, III or IV were 

included in this study. The sample size was calculated using WHO sample size calculator version 2.0 

considering 13.22%
 
[7] of uncontrolled hypertension among the patients with acute decompensated HF 



 

 

(ADHF), with a 95% confidence interval, and 5% of margin of error, the sample size of n = 177 

patients was calculated. 

The sampling technique was Non-probability consecutive sampling. Patients were excluded from this 

study if they refused to give consent or presented with ST-Elevation Myocardial Infarction (STEMI). 

Acute Decompensated HF (ADHF) was defined as patients presenting in NYHA class II, III, or IV as 

per the ACCF/AHA guideline or chest X-ray finding of pulmonary edema, Kerly B lines, and 

redistribution of the pulmonary vessels.  

STEMI was diagnosed in patients presenting with typical chest pain >20 minutes or new ST elevation 

in at least two contiguous leads >2mm in men or >1mm in women in leads V2 to V3 and/or of >1mm 

in other contiguous chest leads or limb leads. NSTEMI was diagAbsentsed in patients presenting with 

typical chest pain lasting >20 minutes with ECG at presentation showing ST depression, transient ST 

elevation, and/or prominent T-wave inversions or the typical rise of cardiac troponin one value above 

the upper limit Normal range. Unstable Angina was diagnosed in presence of typical chest pain with 

negative results of troponins and/or ST-segment depression of 1 mm on limb leads and 2 mm on chest 

leads. 

Acute coronary syndrome (ACS) was considered if the patient presents with either Non-ST-Elevation 

Myocardial Infarction (NSTEMI) or Unstable Angina. Medication Non-Compliance was considered for 

the patient with a Morisky Medication Adherence Score (MMAS) of less than 8 (using validated 

Morisky Medication Adherence Scale: MMAS-8). Atrial fibrillation was considered if an 

electrocardiogram (ECG) of the patients at the time of presentation shows irregular R-R intervals 

(when atrioventricular [AV] conduction is present), absence of distinct repeating P waves, and irregular 

atrial activity. Uncontrolled Hypertension was considered when the patient had ≥ 105 mmHg diastolic 

blood pressure or ≥ 180 mmHg systolic blood pressure on two consecutive readings two hours apart at 

the time of presentation. Among effect modifiers, Diabetes mellitus of the patients was documented 



 

 

from a history of DM and on anti-diabetic medication for at least 6 months. A smoking history of 

smoking 10 to 20 cigarettes per day for the last 5 years was considered.  

Following approval from the College of Physicians and Surgeons of Pakistan for the FCPS degree 

approval, this study was commenced. Prior to inclusion the purpose and benefits of the study were 

explained to all participants and verbal informed consent was taken by the principal investigator from 

all patients. Patient demographic data were obtained such as Age (years) and gender. History of the 

patients was taken regarding diabetic Mellitus and smoking status as per the operational definitions. 

ECG of the patients was interpreted by electrophysiologists with working experience of more than five 

years. Validated Morisky Medication Adherence Scale (MMAS-8), was obtained for all the patients and 

was classified as per the operational definition. 

Patients Precipitating Factors such as acute coronary syndrome (ACS), medication Non compliance, 

atrial fibrillation, and uncontrolled hypertension were recorded and assessed as per the operational 

definitions. All of the information gathered was entered into a proforma that had been previously 

developed. Confounding factors and biasness were kept under control by closely adhering to inclusion 

and exclusion criteria as well as stratification procedures and practices. Patient information was kept 

safe and only accessible to those who were authorized to have access to it. 

Data was entered and analyzed using SPSS version-21 (IBM Corp. Released 2012. IBM SPSS 

Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp). The age of the patient (years) was 

expressed as mean ± SD, maximum and minimum. Frequency and percentages were calculated for 

categorical variables such as gender, age group, diabetic Mellitus, smoking status, and PF such as acute 

coronary syndrome (ACS), medication noncompliance, atrial fibrillation, and uncontrolled 

hypertension. 

Effect modifiers like gender, age group, diabetic Mellitus, and smoking status stratification were used 

to keep the numbers under control. Following stratification, the appropriate chi-square test or Fisher 

exact test was used to determine the results. It was determined that a two-sided p-value of less than 



 

 

0.05 was statistically significant. Bar graphs and pie charts were utilized to portray the data in a 

graphical format. 

RESULTS: 

A total of 177 hospitalized patients with acute decompensated HF were selected to conduct this study.  

The mean age of 52.03+14.83 years. 107 patients (60.5%) were males & 70 patients (39.5%) were 

females. Diabetes mellitus was noted in patients 57 (32.2%), 34 patients (19.2%) were smokers. Acute 

coronary syndrome (ACS) was the most common precipitating reason for admission among patients 

with acute decompensated heart failure. A total of 64 individuals with ACS were admitted to the 

hospital (36.2 percent ), medication Non compliance in 36(20.3%), atrial fibrillation in 44(24.9%), and 

uncontrolled hypertension in 47(26.6%). 

In patients with acute decompensated HF who were admitted to the hospital, the frequencies of age 

groups, gender, diabetes, and hypertension were estimated in accordance with the precipitating causes 

that led to their admission. In our study the PF leading to hospitalization among the patients 

hospitalized with acute decompensated heart failure, acute coronary syndrome (ACS), and medication 

Non compliance were common in age groups of 25-55 years while atrial fibrillation and uncontrolled 

hypertension were common in the age group of 56-80 years, all the PF were predominant in the male 

gender, Absent difference of PF was noted in patients with DM & smokers (Table 1-4) 

Table 1: PF leading to hospitalization among the patients hospitalized with acute decompensated 

HF according to age 

Age 

Acute coronary syndrome (ACS) 

Total P-VALUE 

Present Absent 

25-55Years 37(20.90%) 76(42.93%) 113(63.84%) 

.01 

 

56-80Years 27(15.25%) 37(20.90%) 64(36.15%) 

Total 64(36.2%) 113(63.8%) 177(100%) 



 

 

 

Medication Non Compliance 

Total P-VALUE 

Present Absent 

25-55Years 27(15.25%) 86(48.58%) 113(63.84%) 

.18 56-80Years 9(5.08%) 55(31.07%) 64(36.15%) 

Total 36(20.3%) 141(79.7%) 177(100%) 

 

Atrial Fibrillation 

Total P-VALUE 

Present Absent 

25-55Years 8(4.51%) 89(50.28%) 97(54.80%) 

.04 56-80Years 36(20.33%) 44(24.85%) 80(45.19%) 

Total 44(24.9%) 133(75.1%) 177(100%) 

 

Uncontrolled Hypertension 

Total P-VALUE 

Present Absent 

25-55Years 18(10.16%) 96(54.23%) 114(75.70%) 

.01 56-80Years 29(16.38%) 34(19.20%) 63(35.59%) 

Total 47(26.6%) 130(73.4%) 177(100%) 

*Chi-square test  

 

Table 2: PF leading to hospitalization among the patients hospitalized with acute decompensated 

HF according to gender 

Gender 

Acute coronary syndrome (ACS) 

Total P-VALUE 

Present Absent 

Male 44(24.9%) 63(35.6%) 107(60.45%) 

.08 

 

Female 20(11.3%) 50(28.2%) 70(39.54%) 

Total 64(36.2%) 113(63.8%) 177(100%) 



 

 

 

Medication Non-Compliance 

Total P-VALUE 

Present Absent 

Male 18(10.2%) 89(50.3%) 107(60.45%) 

.15 Female 18(10.2%) 52(29.4%) 70(39.54%) 

Total 36(20.3%) 141(79.7%) 177(100%) 

 

Atrial Fibrillation 

Total P-VALUE 

Present Absent 

Male 27(15.3%) 80(45.2%) 107(60.45%) 

.18 Female 17(9.6%) 53(29.9%) 70(39.54%) 

Total 44(24.9%) 133(75.1%) 177(100%) 

 

Uncontrolled Hypertension 

Total P-VALUE 

Present Absent 

Male 31(17.5%) 76(42.9%) 107(60.45%) 

.36 Female 16(9%) 54(30.5%) 70(39.54%) 

Total 47(26.6%) 130(73.4%) 177(100%) 

*Chi-square test  

 

Table 3: PF leading to hospitalization among the patients hospitalized with acute decompensated 

HF according to Diabetes Mellitus (DM) 

Diabetic Mellitus 

Acute coronary syndrome (ACS) 

Total P-VALUE 

Present Absent 

Diabetic 23(13%) 34(19.2%) 57(32.20%) 

.42 Non Diabetic 41(23.2%) 79(44.6%) 120(67.79%) 

Total 64(36.2%) 113(63.8%) 177(100%) 



 

 

 

Medication Non-Compliance 

Total P-VALUE 

Present Absent 

Diabetic 18(10.2%) 39(22%) 57(32.20%) 

.01 Non Diabetic 18(10.2%) 102(57.6%) 120(67.79%) 

Total 36(20.3%) 141(79.7%) 177(100%) 

 

Atrial Fibrillation 

Total P-VALUE 

Present Absent 

Diabetic 9(5.1%) 48(27.1%) 57(32.20%) 

.05 Non Diabetic 35(19.8%) 85(48%) 120(67.79%) 

Total 44(24.9%) 133(75.1%) 177(100%) 

 

Uncontrolled Hypertension 

Total P-VALUE 

Present Absent 

Diabetic 17(9.6%) 40(22.6%) 57(32.20%) 

.49 Non Diabetic 30(16.9%) 90(50.8%) 120(67.79%) 

Total 47(26.6%) 130(73.4%) 177(100%) 

*Chi-square test  

 

Table 4: PF leading to hospitalization among the patients hospitalized with acute decompensated 

HF according to Smoking 

Smoking 

Acute coronary syndrome (ACS) 

Total P-VALUE 

Present Absent 

Smoker 12(6.8%) 22(12.4%) 34(19.20%)  

.91 

 

Non Smoker 52(29.4%) 91(51.4%) 143(80.79%) 

Total 64(36.2%) 113(63.8%) 177(100%) 



 

 

 

Medication Non-Compliance 

Total P-VALUE 

Present Absent 

Smoker 4(2.3%) 30(16.9%) 34(19.20%) 

.16 Non Smoker 32(18.1%) 111(62.7%) 143(80.79%) 

Total 36(20.3%) 141(79.7%) 177(100%) 

 

Atrial Fibrillation 

Total P-VALUE 

Present Absent 

Smoker 10(5.6%) 24(13.6%) 34(19.20%) 

.49 Non Smoker 34(19.2%) 109(61.6%) 143(80.79%) 

Total 44(24.9%) 133(75.1%) 177(100%) 

 

Uncontrolled Hypertension 

Total P-VALUE 

Present Absent 

Smoker 8(4.5%) 26(14.7%) 34(19.20%) 

.66 Non Smoker 39(22%) 104(58.8%) 143(80.79%) 

Total 47(26.6%) 130(73.4%) 177(100%) 

*Chi-square test  

DISCUSSION: 

Clinically, CHF could well be defined by periods of remission that are followed by periods of 

exacerbation. Even while it is probable that decreasing ventricular function in persons with previously 

stable compensated HF is the cause of CHF in these individuals, many other triggering events have 

been found [8]. Only a few investigators, however, have focused their attention on the acute 

precipitants and drivers of clinical deterioration in the elderly patient in particular. In CHF, the 

frequency of PF varies from country to country and from population to population, according to the 

study's sample population of participants [9]. Because these patients are more likely to comply with 



 

 

medication recommendations and receive more frequent follow-ups than patients receiving standard 

care, patient selection bias is a concern when diagnosing PF or CHF exacerbation in the context of a 

clinical trial [10] or specialist heart failure program [11].  

In our study, the PF leading to hospitalization among the patients hospitalized with acute 

decompensated HF were acute coronary syndrome (ACS) in 36.2%, medication Non compliance in 

20.3%, atrial fibrillation in 24.9%, and uncontrolled hypertension in 26.6%, as compared to Kaler et Al 

[12] studies New onset myocardial ischemia was the next most common factor leading to acute 

decompensated HF, a huge number, i.e., 71 patients had evidence of new-onset myocardial ischemia 

47.3% (interestingly both kinds of patients with or without prior history of myocardial ischemia were 

seen in this subset). In Kaler et al [12] study dietary indiscretion was seen in 45.3% of the patients. And 

when Noncompliance with drugs was also taken into account (18.7%), Noncompliance with the 

treatment regimen was attributed to 64% of all the decompensations. 

In the Euro HF Survey II, 3580 patients hospitalized for acute HF were recruited by 133 centers in 30 

European countries, and it was observed that coronary heart disease, hypertension, and atrial fibrillation 

were the most common underlying conditions. Moreover, arrhythmias, valvular dysfunction, and ACS 

were each present as PF in one-third of the cases [13]. In most of the early studies done the world over, 

a range of 21%–64% of patients had Noncompliance as the precipitating factor of HF exacerbation, 

sometimes leading to hospitalization [14]. Michalsen et al. had similar observations in a study done in 

Berlin, Germany [15] Diaz et al. published in a study on the South American population that 

Noncompliance with diet was identified in 52 percent of the patients, and noncompliance with 

prescribed medications was identified in 30 percent of the patients. Other factors such as infections, 

arrhythmias, and ACS were identified in 29 percent, 25 percent, and 22 percent of the patients, 

respectively, according to the findings [16].  

In other studies [17], it has been discovered that infections are quite common and that their effect on 

HF patients is unpredictably negative in cold settings. 182 It is possible that infections might cause 



 

 

CHF to deteriorate, and that the mechanism responsible for the worsening of CHF is increased total 

body oxygen demand owing to fever [18]. As a result of the decreased capacity of the congestive HF 

patient's lungs to evacuate respiratory secretions, people with CHF are more vulnerable to respiratory 

infection [19]. Among arrhythmias, atrial fibrillation was the most common arrhythmia leading to acute 

decompensated HF. Uncontrolled hypertension was seen in 11.3% of the patients, and most of the 

patients were in Stage 1 hypertension (JNC 7 guidelines) [20].  

In one-quarter of our patients, arrhythmias were deemed to be directly responsible for their HF 

decompensation, according to our findings. The detrimental influence on hemodynamics presented by 

supraventricular arrhythmias occurring in a failing heart is well-known as a predictor of poor outcomes 

in HF patients with a failing heart. In our study, the most common precipitating factor was ACS noted 

in 36.2% of patients as compared to Diaz et al
 
[21] studies one-fifth of the patients had myocardial 

ischemia, according to the findings. There has been much research on the detrimental effects of 

myocardial ischemia on ventricular function, especially in the setting of non-ischemic heart failure. 

Subendocardial ischemia has been proposed as the primary cause of myocardial infarction (heart failure) 

[22]. In older patients experiencing an abrupt aggravation of CHF, it is important to identify if they 

have silent or symptomatic ischemia. As a result, it seems that decompensated HF is usually related to 

concurrent variables. Absence of anything that is directly connected to the progression of the heart 

illness. Knowing about possible triggering factors may aid in the optimization of therapy and the 

provision of counseling to individuals suffering from heart failure. It is recommended that individuals 

who present with CHF have their risk factors for the condition assessed on a regular basis. 

CONCLUSION: 

HF hospitalizations are associated with a significant number of preventable PF. The most prevalent 

precipitating event in our analysis was acute coronary syndrome (ACS), which occurred in 36.2 percent 

of participants. Patient HF patients may benefit from the identification of possible triggering factors, 

which may aid in the optimization of therapy and the provision of counseling. 
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