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Original Article 
 

Factors Precipitating Acute Heart 
Failure  
 
Abstract 
 
Objective: To identify the precipitating factors in AHF, some factors are preventable and 
preventing these precipitants we can reduce re-admission rate, morbidity and mortality in 
heart failure patients. 
Study design: It is descriptive observational study  
Place and Duration: This study was conducted at Faisalabad Institute of Cardiology, 
Faisalabad from October 2013 to June 2014. 
Material and Methods:  A total 200 patients with AHF presenting in emergency department 
of Faisalabad Institute of Cardiology, Faisalabad and fulfilling the inclusion and exclusion 
criteria were recruited in this study. A full history including age, sex, occupation, history of 
IHD, Hypertension, diabetes mellitus, smoking, family history of IHD, obesity, 
hyperlipidemia, drug history was taken. Histories regarding any fever, productive cough 
and UTI was taken. ECG, X-Ray chest (PA view) and routine investigations including CBC, 
Trop-I, Cardiac enzymes, Urea, creatinine was done. 
Results: Total 200 patients were recruited in this study who fulfill the inclusion and 
exclusion criteria.121 (60.5%) patients were male and 79(39.5%) were female. 113(56.5%) 
patients were diabetic. ACS was most common precipitant in all patient groups, in male and 
diabetic patients. 127 (63.5%) patients had previous history of chronic heart failure. 
Hypertension was most common precipitating factor 24(30.38%) in female. Non compliance 
of drugs was most common factor 33(25.98%) in patients with ADCH.  
Conclusion: AHF is a serious medical emergency worldwide and mostly it is associated 
with concomitant factors. Mostly these precipitants are preventable and preventing these 
factors we can decrease hospital re-admission rate, morbidity and mortality. 
Keywords: Acute Heart failure, Precipitating factors, acute decompensation 
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Introduction 
Heart failure is a growing problem worldwide, more than 
20 million peoples around the world are affected and 
more than 5 million peoples are in the USA.1  The 
prevalence of heart failure follows an exponential 
pattern, and it rises with age. Heart failure affects 6% to 
10% of people over the age of 65 years. Although the 
relative incidence is lower in women than the men, 
women constitute at least half of the cases of heart 
failure because of their longer life expectancy. In the 
USA the treatment of heart failure has a direct cost of 
over $ 34 billion per year, most of which results from 
hospitalization.2 Furthermore, hospitalization for acute 
decompensated heart failure (ADHF) is a powerful 
predictor of re-admission and post discharge death in 

patients with chronic heart failure, with mortality rates as 
high as 20% after discharge. 3,4 
Acute heart failure (AHF) is a major public health 
concern because of its increasing prevalence and 
associated high morbidity, mortality and cost.5 Acute 
decompensated heart failure can be defined as the 
sudden or gradual onset of the signs or symptoms of 
heart failure requiring unplanned office visits, 
emergency room visits or hospitalization. Regardless of 
the underlying precipitant of the exacerbation, 
pulmonary and systemic congestion due to increased 
left and right heart filling pressure is a nearly universal 
finding in ADHF.6 Most patients admitted to the hospital 
with ADHF have a worsening of chronic heart failure, 
although 15 % to 20% of ADHF hospitalization 
represents new diagnosis of heart failure. In the US, the 



Factors Precipitating Acute Heart Failure               Liaqat Ali et al. 

Ann. Pak. Inst. Med. Sci. 2014; 10(1)33-38                                     34 

age of hospitalized patients is generally 70 to 75 years 
old, with both genders equally represented. 
Approximately half of the hospitalized heart failure 
patients have moderate to severely reduced left 
ventricular systolic function with an EF < 0.40. Patients 
with ADHF have a remarkably high prevalence of atrial 
fibrillation or flutter (30% to 40%), valvular disease 
(44%) and dilated cardiomyopathy (25%), consistent 
with the chronic nature of their underlying heart failure 7. 
A history of coronary artery disease is present in 60% of 
patients, hypertension in 70%, diabetes in 40% and 
renal impairment in 20% to 30%. At presentation 25% of 
patients are hypertensive (systolic blood pressure > 160 
mmHg) and fewer than 10% are hypotensive.8-10 
Patients who develop acute heart failure can be 
classified into two main groups, those who present with 
heart failure for the 1st time (de novo heart failure) and 
those whose chronic heart failure worsens. Of the 
approximately 80% of ADHF patients are due to  
worsening of chronic heart failure, less than 10% have 
advanced heart failure. Different etiologies and 
precipitating factors have been described in association 
with AHF.11 Although 86% of hospital admissions for 
AHF originate in the emergencydepartment.12 The 
assessment and prevention of factors that precipitate 
decompensation are therefore an important objective in 
the care and management of AHF patients13. Therefore 
the emergency physicians must not only diagnose cases 
of AHF, but should also try to determine the type of 
heart disease and dysfunction, as well the causes of 
decompensation. These precipitating factors can be 
identified in 70% of patients. There are few studies on 
the role of precipitating factors as predictors of mortality 
and re-visits, although many authors have emphasize 
the importance of identifying them to prevent 
hospitalization and optimize management.14-19 The aim 
of this study is to examine prospectively the precipitating 
factors leading to hospitalization in patients with AHF in 
our community.  

Materials and Methods 
The study was conducted at Faisalabad Institute of 
Cardiology, Faisalabad which is a tertiary cardiac 
centre. All patients of any gender and age more than 18 
years who had admission for AHF was recruited in this 
study. 
Exclusion Criteria 
1. Patients with CHF and preserved LV systolic 

function or diastolic dysfunction 

2. Patients with dementia and severe psychiatric 
illness. 

3. Patients with ACS having ST-elevation MI who 
required immediate treatment with fibrinolysis or 
angioplasty. 

4. Patients with severe COPD, end stage renal or liver 
disease 

All patients will be explained the purpose and procedure 
of study and any risk involved will be addressed in 
emergency department. Informed consent will be taken. 
The diagnosis of AHF was performed according to the 
Framingham diagnostic criteria and the 2005 guidelines 
on AHF of the European Society of Cardiology 20. Data 
collection included baseline patient characteristics,(age, 
sex, medical history, previous history for heart failure, 
functional dependency, functional class according to the 
New York Heart Association (NYHA) and data of the 
acute episode of AHF), both clinical (degree of 
dyspnoea, orthopnoea, paroxysmal nocturnal dyspnoea, 
jugular venous distension, Edema, heart rate, systolic 
blood pressure) and complementary tests (Hemoglobin, 
sodium, creatinine, troponine I, arterial, blood gases), 
treatment  administrated in emergency department will 
be noted. ECG, blood sugar, X-Ray chest (PA view) was 
done. The variable used to classify patients was known 
precipitating factor (Presence or absence) of the AHF 
episode 21. To identify the concomitant factors of 
instability we used clinical record and the results of all 
relevant investigations. Patients were assigned to one of 
the following sub-groups. 
(1) Arrythmia: defined as sustained ventricular 

tachycardia, atrial fibrillation, or atrial flutter with 
rapid ventricular response and any other 
supraventricular tachycardia.  

(2) Uncontrolled hypertension: defined as diastolic 
blood pressure ≥ 105 mmHg or systolic blood 
pressure ≥ 180 mmHg.  

(3) Infection: Patients with pulmonary infection, urinary 
tract infection, infective endocarditis or sepsis.  

(4) Acute coronary syndrome (ACS): Patients with 
prolong chest pain and typical ECG changes 
suggestive myocardial ischemia (patients requiring 
urgent angioplasty or fibrinolysis) were systemically 
excluded from the study.  

(5) Anemia: (Hb ≤ 10 g / dl). 
(6) Non-compliance with treatment (including diet and 

drugs prescribed). We consider non-compliance 
when the patient stopped taking their drugs or took 
them intermittently. This sub-group included patients 
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with excessive fluid or sodium intake. Non-compliant 
patients were considered only if they had none of 
the previous precipitating factors. 

 (7) Miscellaneous / Unidentified factor (in these 
patients we could not find any definite precipitant as 
mentioned above, worsening of renal function etc.)  

Statistical Analysis: All the data was analyzed by 
SPSS (Statistical Package for Social Sciences) Version 
13.0 for windows. Categorical variables were expressed 
as frequencies and percentage and continue variables 
were presented as mean± SD (Standard Deviation). 
Since it is an observational study so no test of 
significance was applied. 

Results 
The study sample included 200patients; there were 121 
(60.5%) males and 79 (39.5%) females. The age of the 
patients ranged from 29 to 80 years mean age was ± 
SD was 56.71 ± 13.33 years. Majority of the patients 
102 (51%) were in age group51-60 years. 27 (15.88 %) 
were above 70 years of age and 15 (8.82 %) were in 
age group below 40 years (Table I). 

Table: 1 baseline characteristics of the patients 

Baseline characteristics Frequency  Percentage 

AGE 30-50 47 23.5% 
51-60 102 51% 
61-80 51 25.5% 

SEX Male 121 60.5% 

Female 79 39.5% 
History Of 
Diabetes 
Mellitus 

 113 56.5% 

History Of IHD  91 45.5% 

History Of 
Heart Failure 

 127 60.5% 

History Of 
Hypertension 

 85 42.5% 

 
113(56.5%) were diabetics and 87 (43.5%) were non 
diabetics. 127 (63.5%) patients already had history of 
heart failure. 45(22.5%) presented with ACS and it was 
the most common precipitating among all the patients 
with AHF. Uncontrolled hypertension was present in 40 
(20%) patients as a precipitating factor and infection 
was seen in only 13 (6.5%) of patients. On admission 
98% of the patients were in NYHA class III-IV. 
Decompensation was sudden in 43% of cases. In male 
patients ACS was most common precipitating for AHF 
and was present in 36 (29.75%) patients and in female 
uncontrolled hypertension was most common 24 
(30.38%) precipitating factor and ACS was seen in only 
09 (11.39%) female patients. In female non-compliance 

with drugs was the second common 17(21.52%) 
precipitating factor of ADHF while second most common 
precipitating factor in male was arrhythmias and was in 
21 (17.35%) patients.(Table II) In diabetics ACS was the 
most common (24.78%) precipitating factor for 
decompensation. Patients who already were diagnosed 
case of CHF; non-compliance with drugs was most 
common precipitating factors and was present in 33 
(25.98%) patients. Anemia was a precipitating factor 
only in 07 (3.5%) patients irrespective of age and 
gender. Infection was observed in 13(6.5%) patients. In 
29(14.5%) patients we could not find any specific or 
identifiable precipitant.(Table III) 

Table II: Distribution Of Precipitating Factors Of AHF According 
To Demographic Characteristics Of The Patients 

Precipitatin
g factors 

Among 
all 
patients 
(n=200) 
100% 

In male 
patients 
(n=121) 
60.5% 

In 
female 
patients  
(n=79) 
39.5% 

In 
diabetic 
patients 
(n=113) 
56.5% 

In non 
diabetic 
patients 
(n=87) 
43.5% 

ACS 45 
(22.5%) 

36 
(29.75%) 

09 
(11.39%) 

28 
(24.78%) 

16 
(18.39%)

Uncontrolled 
Hypertension

40 
(20%) 

16 
(13.22%) 

24 
(30.38%) 

22 
(19.47%) 

17 
(19.54%)

Non-
Compliance 
with drugs 

35 
(17.5%) 

18 
(14.87%) 

17 
(21.52%) 

19 
(16.81%) 

20 
(22.99%)

Arrhythmias 31 
(15.5%) 

21 
(17.35%) 

10 
(12.66%) 

17 
(15.04%) 

12 
(13.79%)

Infections 13 
(6.5%) 

06 
(4.96%) 

07 
(8.86%) 

07 
(6.19%) 

08 
(9.19%) 

Anemia 07 
(3.5%) 

04 
(3.31%) 

03 
(3.80%) 

03 
(2.65%) 

02 
(2.29%) 

Miscellaneou
s& 
Unidentified 

29 
(14.5%) 

20 
(16.53%) 

09 
(11.39%) 

17 
(15.04%) 

12 
(13.79%)

 
Table III: Precipitating Factor Of AHF In Patients With ADCHF 
And With De Novo AHF 

PRECIPITATING 
FACTOR 

PATIENTS WITH 
ADCHF 
       n=127(63.5%) 

PATIENTS WITH 
DE NOVO AHF 
n=73(36.5%) 

ACS 21(16.54%) 27(36.99%) 

Uncontrolled 
Hypertension 

16(13.22%) 24(32.88%) 

Non-Compliance 
with Drugs 

33(25.98%) 05(6.85%) 

Arrhythmias 27(21.26%) 03(4.10%) 

Infections 08(6.30%) 02(2.74%) 

Anemia 04(3.15%) 01(1.34%) 

Miscellaneous/ 
Unidentified 

18(14.17%) 11(15.06%) 

Discussion 
Heart failure is an increasing global epidemic that 
results in significant health care expenditure, morbidity, 
and mortality worldwide. 22 Acute heart failure either de 
novo onset or acute decompensation of chronic heart 
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failure is episodic in nature and specific precipitating 
factors for these episodes can be identified; although 40 
to 50 percent episodes of acute heart failure has no 
identifiable precipitating factor. 23The most common 
identified preventable precipitating factors of AHF are 
ACS,  uncontrolled hypertension, infections including 
mostly the respiratory tract and infective endocarditis, 
arrhythmias including both tachy and brady arrhythmias 
,anemia and non-compliance with drugs of 
hypertension, HF and IHD. Preventing these precipitants 
will help us to reduce re-admissions as well as mortality 
and morbidity of HF.  
The frequency of precipitating factors for AHF differs 
from country to country. The data regarding the 
distribution of the precipitating factors of AHF in 
Pakistan is limited. No large scale study has ever been 
carried out in Pakistan. This study is an effort to identify 
precipitating factors especially the preventable ones, 
leading to AHF in our community.  
In the present study, 200 patients who presented with 
AHF were evaluated for the precipitating factors of AHF, 
these include ACS, anemia, uncontrolled hypertension, 
infections, arrhythmias, and non-compliance with drugs. 
In the study, 25 % of the patients were older than 61 
years with the mean age of the patients was 55 + 7 
years suggesting that AHF is more prevalent in relatively 
younger age group. This finding is different from other 
research survey which shows that older patients suffer 
more from AHF.  In the EuroHeart Failure Survey II 
(EHFS II): a survey on hospitalized AHF: the mean age 
of patients  was 69 + 12 years.7 Paul J. Hauptman, et 
al24 conducted survey of general characteristics of 
patients with AHF in which it was observed that mean 
age of patients was 80 + 10 years. The global aging of 
the population will perpetuate the epidemic of HF in the 
next century. 
In the present study, most of the patients of AHF were 
male (60.5%). This is in concordance with other 
research studies of patients with AHF. In the EuroHeart 
Failure Survey II, 61% of the patients were male.7 Perna 
ER, et al 25conducted a survey which showed that 60% 
patients were male. 
The proportion of diabetic patients of AHF was relatively 
high (56.5%) in contrast to the EuroHeart Failure Survey 
II (33%).7This finding was related to the slightly higher 
prevalence of diabetes and high incidence of 
complications of diabetes due to lack of screening, 
knowledge and treatment in our community. Roguin A, 
et al 26in his study showed that 52 % patients were 

diabetics presenting with AHF, this finding was similar to 
our study. 

In our study 127(60.5%)of patients already had history 
of heart failure and finding is similar to the EuroHeart 
Failure Survey II, in which 62% cases of AHF were due 
to acute decompensation of chronic heart failure.7 

In patients with de novo AHF, the most common 
precipitating factor was ACS 27(36.99%) including 
patients with non ST elevation myocardial infarction and 
unstable angina. Similarly in the EuroHeart Failure 
Survey II (EHFS II): a survey on hospitalized AHF 
patients: Markku S. Nieminen et al7, summarized the 
precipitating factors of de novo AHF in total 1329 
patients and the results showed that in 43% of the 
patients of de novo AHF the most common precipitating 
factor was the ACS. In our study, the second most 
common precipitating factor was uncontrolled 
hypertension while in EuroHeart Failure Survey II it was 
arrhythmias. 7 

In patients with ADCHF the most common precipitating 
factor was non compliance of drugs 33(25.98%). In 
contrast to this finding, EuroHeart Failure Survey II, 
identified arrhythmia in (32.5%) and noncompliance of 
the drugs in (31.8%) as the most common precipitating 
factors in this group.7SandrigoMangini, et al27 
determined the characteristics of 212 patients with 
ADCHF and the factors leading to acute 
decompensation were ACS in  (29.7%), poor 
compliance of medication (23.6%), Hypertension 
(19.8%), infections (8%), arrhythmia (8.5%), undefined 
(3.3%) and others (7.1%). Both of the above mentioned 
studies stress the non-compliance of drugs as second 
most common precipitating factor in patients with 
ADCHF. This difference in results was partly explained 
by the social factors including low educational status, 
poor coordination with doctors and lack of public 
awareness program. Irshad Hussain, et al28 studied the 
common precipitating factors of ADCHF in local 
population admitted in the Mayo Hospital, Lahore 
Pakistan. He studied total 50 patients, 24 males and 26 
females. The commonest precipitating factor was non-
compliance with diet and drugs; (44%) followed by 
infections (16%) arrhythmias (16%), uncontrolled 
hypertension (12%), anemia (8%) and peripartum 
cardiomyopathy (4%), despite the small sample size. 
The gender related difference in the precipitating factors 
of AHF was also studied. The most common 
precipitating factor in male was ACS while in female it 
was uncontrolled hypertension. Galvao M, et al29  
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studied the impact of gender differences in patients 
hospitalized with AHF and concluded that women were 
less likely to have coronary artery disease (51% versus 
64%), but more commonly had hypertension (76% 
versus 70%) as a precipitating factor of AHF.Mullens W. 
et al30 investigated whether there were gender-specific 
differences in patients admitted with AHF. He concluded 
that compared with men, women had similar baseline 
characteristics with the exception of a higher prevalence 
of non ischemic cause. These results are similar to our 
study. In patients with diabetes mellitus the most 
common precipitating factor of AHF was ACS due to 
higher incidence of IHD in diabetics. This fact is 
highlighted in several studies. Muhammad Hanif Nagra, 
et al31 conducted a study to find out incidence of IHD in 
Faisalabad and concluded that the incidence of IHD is 
higher in diabetic patients as compare to general 
population. The most common precipitating factor of 
AHF among all the patients irrespective of age, gender, 
diabetes and previous history of HF was ACS 45(22.5%) 
while two other important precipitating factors were 
uncontrolled hypertension and noncompliance of 
medications. These results are comparable with other 
studies. Perna ER et al.32 obtained results from 5 
Argentinean prospective and multicenter registries, 
involving 2974 patients admitted for AHF, concluded 
that ACS was the most precipitating factor (30%).Roguin 
A26,  in a prospective observational study described the 
clinical profile of patients with AHF in which he studied 
150 patients, (90 men, 60 women; median age 75 
years) with AHF. He observed that most common 
precipitants of AHF were: ACS (45%), high blood 
pressure (29%), atrial fibrillation with rapid ventricular 
response (29%) and infection (18%). The results of 
these studies were similar to our study. Infection is not 
preventable precipitant but timely diagnosis of infection 
and proper antibiotic treatment can save lives in patients 
with AHF. 
The AHF is a serious medical emergency with in-
hospital mortality 4% to 7%. 33The role of precipitating 
factors of AHF is vital in acute decompensation. 
Knowledge and prevention of precipitating factors 
improve the prognosis of AHF but their frequency varies 
from country to country. This study is an effort to find out 
frequency of precipitating factors of AHF in our 
community. Thus ACS is the common precipitating 
factor of AHF in patients with de novo AHF, male 
patients and diabetic patients while non compliance of 
drugs is the major precipitating factor of ADCHF, while 

in female the most common precipitating factor of AHF 
is uncontrolled hypertension. The future direction of this 
study is to improve the prognosis of AHF in Pakistan by 
prevention of the common precipitating factors of AHF 
with treatment, public awareness and doctor-patient 
communication 

Conclusion 
In conclusion, acute decompensated heart failure 
appears to be associated frequently with concomitant 
factors not directly related to the evolution of cardiac 
disease. Knowledge of potential precipitating factors 
may help to optimize treatment and provide guidance for 
patients with heart failure. The presence of potential 
precipitating factors should be routinely evaluated in 
patients presenting in emergency with AHF. 
Study Limitations: The sample size of the study was 
small as compare to the international studies; however it 
provides significant data regarding the precipitating 
factors of Acute Heart Failure among the patients 
presented in the emergency department of Faisalabad 
Institute of Cardiology, Faisalabad. It involved 
identification of a single PF per HF episode, which 
raises the possibility of selection bias for a given PF.The 
interview method and clinical impression may be 
insufficient to detect non-adherence to diet or treatment. 
We did not analyze certain other PF that were 
considered in other studies, such as iatrogenic factors or 
inadequate medical treatment. 
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