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Precipitating factors leading to decompensation of heart failure in 
patients attending a tertiary care centre of Nepal.
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Background and Aims: Heart failure is one of the debilitating conditions in patients with various forms of 
heart disease. It can have impacts on various aspects of the life of a patient. There have been few studies on the 
etiological aspects and precipitants of heart failure in the Nepalese population. The aim of our study is to find out 
the major factors that lead to decompensation of heart failure in patients who already have established heart failure. 
Methods: This study was a single-centre, prospective, observational study conducted in the emergency department of 
Manmohan Cardiothoracic Vascular and Transplant Centre (MCVTC) from 1st June 2019 to 30th November 2019. Hundred 
and one patients with established heart failure in the past, who presented again with decompensated heart failure were enrolled. 
Results: The mean age of the patients was 62.81 years (SD=15.92). Factors responsible for acute decompensation of heart 
failure were identified in 95.0 % of patients included in the study. The most common factor identified was poor compliance 
with medications and diet and fluid intake (38.6%). Next to it was arrhythmia identified in about 35.6% of cases.Other 
important factors responsible for decompensation in our study were infection (12.8%), anemia (4.9%) and ischemia (2.9%). 
Conclusion: Preventable and identifiable factors are responsible for the decompensation of heart failure. Most of these 
factors can be modified with the use of proper patient counseling/patient education, thereby reducing recurrent hospital 
admissions and economic burden to the patient and the government as well.
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Introduction
Heart failure is defined as a complex clinical syndrome resulting 

from structural and functional impairment of ventricular filling or 
ejection of blood.1 There have been very few studies on etiological 
aspects and factors leading to the decompensation of heart failure 
in the Nepalese population. We are obligated to follow the various 
studies on heart failure from the developed countries, as we lack 
national researches and publications. Miqdhaadh et al published a 
study on etiological aspects of heart failure in patients attending 
a tertiary cardiac centre of  Nepal.2 However regarding the study 

on factors leading to decompensation of heart failure we still lack 
data. There have been few studies on prevalence and profile of heart 
failure patients in Nepal.3,4,5

As most of the factors leading to decompensation of heart 
failure are preventable and simple measures can decrease frequent 
hospitalizations, we aim to identify these factors in patients 
attending one of the tertiary cardiac centre of Nepal, Department 
of Cardiology, Manmohan Cardiothoracic Vascular and Transplant 
Centre (MCVTC), Tribhuwan University.
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Methods
This was a single centre, prospective, observational study from 

1st June  2019 to 30th November 2019. Patients who were already 
diagnosed with heart failure, according to Framingham criteria for 
heart failure, presented again with decompensated heart failure in the 
emergency of MCVTC were enrolled in the study. Patients who were 
suffering from dementia and psychiatric illnesses causing problems in 
communication and memory were excluded. Patients who were under 
mechanical ventilator or intubated were also excluded. All patients 
were included in this study only after they gave consent for history 
taking, physical examination, and investigations. Questions were 
asked about their age, sex, diagnosis in their own words, duration of 
the disease, medications, smoking and alcohol habits, fluid and dietary 
patterns. Questions were also asked about their attitude towards 
treatment adherence, doses and names of the drugs if they knew.

Patients were labeled as being poor or noncompliant to diet and 
fluids if they took salt more than 2g/day (one teaspoon = 5g was given 
as a reference) and drank fluid more than 2.5 liters (a plastic mineral 
water bottle of a liter capacity was given as a reference) in a day and as 
poorly adherent or noncompliant to treatment if they took medications 
intermittently or left medications for ≥2 days.

At presentation, thorough history taking and physical examination 
were done. Relevant investigations to identify ischemia, arrhythmias, 
infection and other disorders such as anemia, hypo or hyperthyroidism 
responsible for decompensation of heart failure were also done. 
Previous discharge records were also checked.

Data were recorded and entered in an excel sheet and analyzed 
using SPSS version 21 and normality/skewness of data were tested 
and accordingly descriptive statistics were calculated using mean and 
standard deviations

Characteristics                        Number

Mean age (SD) (years) 62.81 (15.92)

Male/female, N (%)                                                                                                      53 (52.5%) / 48 (47.5%)

Medications prescribed 

Diuretics, N (%) 96 (95%)

ACEI/ARB, N (%) 64 (63.3%)

BB, N (%) 63 (61.3%)

ARA, N (%) 81 (62.3%)

Digoxin, N (%) 38 (37.6%)

Amiodarone, N (%) 13 (12.8%)

CCB, N (%) 11 (10.8%)

Other, N (%) 77 (76.2%)

Table 1: Baseline characteristics

Results
In our study, the total number of patients included was 101  within 

a duration of six months. The mean age of the patients was 62.81 
years (SD=15.92). The minimum and maximum age of the patients 
included in our study were 19 years and 91 years respectively. Out of 
total patients included, 53 (52.5%) were males and 48 (47.5%) were 
females as shown in table 1.

ACEI-angiotensin converting enzyme inhibitor, ARB-angiotensin 
receptor blocker, ARA-aldosterone receptor antagonist, BB-betablocker, 
CCB-calcium channel blocker, CHD-congenital heart disease, CKD-
chronic kidney disease, Cr-creatinine, DM-diabetes mellitus, DCM-dilated 
cardiomyopathy,HHD-hypertensive heart disease, HTN-hypertension, 
RHD-rheumatic heart disease, ICM-ischemic cardiomyopathy, Na-
sodium, VHD-valvular heart disease.

Comorbidity

HTN, N (%) 9 (8.9%)

DM,HTN, N (%) 29 (28.7%)

DM,HTN, Other, N (%) 9 (8.9%)

DM, Hypothyroidism, N (%) 2 (1.9%)

CKD, N (%) 7 (6.9%)

Hypothyroidism, N (%) 10 (9.9%)

Smoker, N (%) 41 (40.5%)

Alcoholic, N (%) 19 (18.8%)

Rhythm

Sinus rhythm, N (%) 65 (64.3%)

Arrhythmia, N (%) 36 (35.6%)

CXR (chest-X-ray)

Pulmonary congestion, N (%) 87 (86.1%)

Pneumonia/consolidation, N (%) 8 (7.9%)

LVEF

<40% 68 (67.3%)

≥50% 25 (24.7%)

Mean Hb (gm/dl)(SD)                                                                                                       11.42 (2.06) 

Mean serum Na (mmol/l)(SD)                                                                                        137.39 (4.2)

Mean serum Cr (mg/dl)(SD)                                                                                            1.37 (0.59)

Total leucocyte count (per cumm)(SD)                                                  8177 (3052.5)

Etiology

DCM, N (%) 52 (51.4%)

RHD, N (%) 25 (24.7%)

ICM, N (%) 14 (13.8%)

Non rheumatic VHD, N (%) 6 (5.9%)

HHD, N (%) 2 (1.9%)

CHD, N (%) 2 (1.9%)

NYHA (New York Heart Association) class

IV, N (%) 76 (75.2%)

III, N (%) 19 (18.8%)

II, N (%) 6 (5.9%)
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Regarding factors responsible for decompensation of heart failure 
as shown in table 2 the most common factor leading to decompensation 
of heart failure found in our study was poor compliance to medications 
and diet, which was responsible for decompensation in about 38.6% of 
total patients included in this study. In this group, 28 (71.8%) patients 
were poorly compliant to medications and 11 (28.2%) patients were 
poorly compliant to diets and fluid restriction. Of 28 patients, 10 
(35.7%) patients left taking diuretics, 9 (32.1%) patients left taking 
beta-blockers and diuretics and the remaining 9 (32.1%) patients left 
taking all the medications prescribed for heart failure at the previous 
visit (Figure 1). Of those 11 patients who were poorly compliant to 
diets and fluids, 7 patients gave a history of excessive oral fluid intake 
for decreased urine output and 5 patients were unaware of the dietary 
advice.

Figure 1: Percentage depicting non-compliance to medications at 
presentation to hospital.
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Factors leading to decompensation Number of  
patients (%)

Poor compliance to medications and diet 
and fluid restrictions

39 (38.6%)

Arrhythmia 36 (35.6%)

Infection 13 (12.9%)

Anemia 5 (4.9%)

Ischemia 3 (2.9%)

No factors identified 5 (4.9%)

Table 2: Factors responsible for acute decompensated heart failure.

As mentioned in table 1, at presentation to our hospital, most of 
the patients (75.2%) presented in NYHA class IV followed by NYHA 
class III (18.8%) and class II (5.9%). On evaluation it was found 
that about 95% of patients were prescribed with diuretics and with 
ACEI/ARB (63.3%), beta-blockers (61.3%), aldosterone antagonists 
(62.3%), digoxin (37.6%), amiodarone (12.8%), calcium channel 
blockers (10.8%). Among those 11 patients under calcium channel 
blocker, 81.8% were taking amlodipine (dihydropyridine) and 
remaining were taking diltiazem (nondihydropyridine).

Of  all patients included, 8.9% patients  had HTN only as comorbidity 
whereas 28.7% had both HTN and DM, 8.9% had HTN, DM along  
with other comorbidities, 1.9%  had DM and hypothyroidism. 
About 6.9% of patients had chronic kidney disease not under renal 
replacement therapy. There was a history of hypothyroidism only in 
9.9% of patients. About 40.5% of patients were smokers and 18.8% 
were alcohol consumers.

ECG showed that 65 (64.3%) patients were in sinus rhythm. Chest 
radiography revealed that about 86.1% of patients had evidence of 
pulmonary congestion and 7.9% of patients had findings suggestive of 
consolidation. The baseline echocardiographic evaluation showed that 
about 67.3% of total patients had reduced ejection fraction (<40%) 
and 24.7% had preserved ejection fraction (≥50%) and remaining 
patients had ejection fraction between 40-49% as mentioned in table 
1. Etiologically, about 51.4% of patients had dilated cardiomyopathy, 
24.7% patients had rheumatic heart disease, 13.8% had ischemic 
cardiomyopathy as supported by past history of the acute coronary 
syndrome and left ventricular systolic dysfunction, 5.9% patients 
had non rheumatic valvular heart disease, 1.98% of patients had 
hypertensive heart disease and 1.9 % had congenital heart disease as 
mentioned in table 1.
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Following poor compliance with medications and diet and fluid 
restrictions, arrhythmia was the next most common factor which was 
detected in about 35.6% of patients. Of these 36 patients, 29 (80.5%) 
patients sustained atrial fibrillation with fast ventricular rate and 3 
(8.3%) patients had atrial flutter. (Figure 2) the remaining 4 (11.1%) 
had sustained ventricular tachycardia of which three were electrically 
cardioverted to sinus rhythm and the remaining one with amiodarone.
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Figure 2: Various arrhythmias responsible for decompensation.

Figure 3: Various infections responsible for decompensation
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Discussion
Heart failure is a major health problem. Its incidence rises as age 

advances. Though there are various advances in the treatment of heart 
failure, its mortality still remains high.6

The increasing life expectancy and advances in the treatment of 
cardiac diseases have probably resulted in an increased number of 
patients with heart failure, especially the elderly population. So in 
a country like Nepal which falls under the category of developing 
nations, finding the factors which are likely to cause decompensation 
of heart failure can decrease the overall cost of treatment and 
readmission into the hospitals by simple measures. Patients who 
are once admitted for treatment of heart failure have a higher risk of 
readmission due to decompensation because of various factors.7

In OPTIMIZE-HF registry, common  factors  related to 
decompensation were pneumonia (15.3%), ischemia (14.7%) and 
arrhythmia (13.5%).8 In Euro Heart failure survey II, acute coronary 
syndrome, arrhythmia and valvular dysfunctions each were found 
as precipitants of heart failure in about one-third of the cases.9 In a 
study published by Ghali et al, where the mean age of the patients 
was 59 years, the most common factor leading to decompensation 
was found to be: poor compliance to medications prescribed (64%). 
Cardiac arrhythmia was found in 29% and pulmonary infection was 
found in 12% of the cases.10 In a study done by Wagdi and coworkers 
in Switzerland, again the most common factor implicated was 
non-compliance in about 47 % of cases included. The mean age of 
patients included in this study was 76 years. Arrhythmia, ischemia 
and infection were found in 14%, 14% and 6% of cases respectively.11 

In a study published by Michaelsen et al, the lack of adherence to 
the prescribed medical regimen was the most common factor (41.9%) 
identified to cause acute decompensation of heart failure. The mean 
age of patients included in this study was 75.4 years. Other factors 
related to decompensation were coronary ischemia (13.4%), and 
arrhythmia (6.1%).12 In a study conducted in a South American 
community hospital, which included 102 patients with a mean age of 
79 years, the most common precipitant of heart failure identified was 
non-compliance with diet in about 52% cases. Infections, arrhythmias, 
and ischemia were found in 29%, 25% and 22% of the cases.13

In our study, mean age of the patients included was 62.81 years 
which seems to be younger than most of the population studied in 
other countries which could be related to the factors like the higher 
prevalence of rheumatic heart disease, poor health care system of our 
country and low socioeconomic status of the majority population. 

As in most of the studies published to date, the most common factor 
responsible for acute decompensation of heart failure was poor 
compliance with medications and diet in 38.6% of cases. In 71.8% of 
cases poor compliance with medications was found in this category. 
28.2% were poorly compliant to diets and fluid intake.

Arrhythmia was also implicated in the majority of cases (35.6%), 
mostly atrial fibrillation with a fast ventricular rate. A higher 
incidence of arrhythmia could be attributed to a lack of adherence 
to the medical regimen again. Infection (12.9%) was the third most 
factor identified in our study, most being chest infection/pneumonia. 
Severe anemia was found in 4.9% of cases. This could be attributed to 
poor socioeconomic status leading to inadequate nutritional support 
and in part the progression of the disease itself and comorbidities like 
chronic kidney disease.

Ischemia as a precipitant was found only in 2.9% of the cases. 
The less bulk of ischemia as a precipitant could be attributed to the 
availability of revascularization strategy in our centre for patients with 
coronary artery disease leading to fewer complications on further 
visits and could have been, in part, because of undetectable ischemia 
as well. We could not identify any precipitants in 4.9% of patients. 
The decompensation in these patients could be because of disease 
progression itself or the evaluation could be incomplete in this set 
of patients due to various reasons like financial constraints, patient’s 
denial and inadequate evaluation of the disease.

Conclusion
As in most of the studies, poor compliance with medications, diet, 

and fluid is the most common factor leading to acute decompensation 
of heart failure in our centre. Next to it was arrhythmia which could 
again be attributed to, in part, the lack of adherence to the medical 
regimen prescribed. The most effective way of reducing such 
preventable factors of decompensation would be adequate patient 
counseling. Identifying such preventable factors and addressing them 
can decrease recurrent hospital admissions and economic burden to 
the patient and government as well.

Limitations of the study
The main limitations of this study are small sample size and 

short time period, lack of differentiation between heart failure with 
preserved and reduced ejection fraction, lack of blood tests such as 
brain natriuretic peptide and high sensitivity troponin. The other 
limitation is that the immunization status of patients has also not been 
taken into consideration.

The third most common factor identified was infection as shown 
in figure 3 in about 12.9% of patients. Of 13 patients in this group, 
8 (61.5%) patients had evidence of community-acquired pneumonia 
as evidenced by chest x-ray findings of consolidation supported 
by fever and raised total leucocyte counts. Out of these 8 patients 
with pneumonia two patients had positive sputum culture isolating 
klebsiella pneumonia. None of these pneumonia patients had positive 
blood culture. Three patients (23%) had a urinary tract infection 
in which two patients had positive urine culture reports isolating 
E.coli. One patient (7.7%) had a diabetic ulcer in the right foot who 
showed positive wound swab culture isolating staphylococcus. And 
the remaining one had cellulitis of left leg diagnosed clinically in 
conjunction with raised total leucocyte count of 17000/mm3.

In about 4.9% of total patients, severe anemia (hemoglobin less 
than 7 gm/dl) was found to be responsible for decompensation of  
heart failure. In 2.9% of the total patients included in this study had 
evidence of acute myocardial ischemia. All these patients had non-
STEMI at presentation. In about 4.9% of patients, we could not 
identify any obvious factors leading to decompensated heart failure.
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