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ABSTRACT 
 

Introduction: Acute heart failure is widely described as the sudden emergence of new or 
worsening Heart failure signs and symptoms. With a better understanding of the many risk factors 
and etiology of heart failure, attention to the finer points of heart failure care with novel diagnostic 
techniques and various outcomes and prognosis of AHF patients, this study will assist us in 
providing a clearer understanding of the analysis of numerous risk factors, etiology, and outcomes 
of patients with acute heart failure. To study the clinical profile, etiology, and outcome of DE NOVO 
acute heart failure in a tertiary care centre and to identify their co-morbidities and factors associated 
with increased mortality.  
Methodology: A total of 110 patients were taken into the study after informed consent and passing 
inclusion and exclusion criteria. Based on the Boston criteria for diagnosing heart failure, heart 
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failure patients newly diagnosed were enrolled as “ De Novo Acute Heart Failure patients” and they 
were studied. Hospital records & databases confirmed, based on the proforma and symptomatology 
questionnaire, patient characteristics taken, BMI, lifestyle and personal habits were noted. On 
admission, blood investigations like NT-Pro-BNP, CBC, LFT, RFT, +/- anaemia profile, blood, and 
urine C/S, kerley B lines, and ECHO assessment for Left ventricular function were done and 
analyzed. All the data collected were tabulated in excel sheet, analyzed.  
Results: Diabetes (70%) and Hypertension (67.3%) are the common co-morbidities associated 
with heart failure. Ischemic heart disease (48.2%) is the most common etiology. Atrial fibrillation is 
the most common arrhythmia (12.7%), and iron deficiency anaemia (81%) is one of the preventable 
precipitating factors of acute heart failure. Our study shows a mortality rate of 6.4%. 
Cerebrovascular events were noted in a greater number of patients.  
Conclusion: Our study is a cutting-edge investigation of de novo acute cardiac failure stating the 
relationship between polyvascular disease and the higher incidence of risk factors. Our study is one 
of the novel studies done for de novo acute heart failure in India. Ischemic heart disease is the most 
common etiology followed by valvular heart disease for acute De Novo heart failure.  
 

 
Keywords: De Novo acute heart failure; cardiovascular disease; ischemic heart disease; 

cerebrovascular events; left ventricular dysfunction. 
 

ABBREVIATIONS 
 

NYHA  :  New York heart association;  
PND :  Paroxysmal nocturnal dyspnea;  
NT-pro-BNP  : N-terminal pro-B-type natriuretic 

peptide; 
CAG :  Coronary angiography; 
IHD  :  Ischemic heart disease;  
HFrEF  :  Heart failure with a reduced 

ejection fraction;  
HFmrEF  : Heart failure with a mid-range 

ejection fraction;  
HFpEF  :  Heart failure with a preserved 

ejection fraction. 
 

1. INTRODUCTION 
                        

Acute heart failure (AHF) represents a broad 
spectrum of disease states, with heterogeneous 
clinical presentations, but is commonly 
characterized by either a rapid onset or a 
progressive worsening of signs and symptoms, 
requiring immediate treatment and thus leading 
to urgent hospitalization [1]. HF is a global 
pandemic reported to be affecting 1–2% of the 
adult population [2]. As there may be 
unrecognized/undiagnosed HF cases worldwide, 
the true prevalence is likely to be higher. 
                     

The prevalence of HF increases with age: from 
around 1% for people aged < 55 to >10% in 
those aged 70 years and above [3]. Framingham 
heart study has reported that the incidence of 
heart failure was significantly higher in males 
than females with an age-standardized incidence 
ratio of 1.67:1 [4]. The prevalence of HF among 
our Indian population is about 1% of the 
population or about 8–10 million individuals [5]. 

As AHF is a heterogeneous condition, 
management may differ according to the clinical 
presentation of patients. Management of those 
symptoms starts with the search for specific 
causes of AHF. The common causes of HF 
include ischemic heart disease, Myocardial 
infarction, hypertension, and valvular storage 
disorders [6]. 
                   

The risk factors of heart failure that are more 
common were hypertension (seen in 73.21%), 
ischemic heart disease (seen in 52% of patients) 
and Diabetes mellitus (seen in 26.78%) [7].  
 

AHF may present as the first manifestation of HF 
(new onset) or due to acute decompensation of 
chronic HF compared to patients with acutely 
decompensated CHF. Those with new-onset HF 
may have higher in-hospital mortality. Clinical 
severity and in-hospital course are determined by 
the complex interplay between precipitants, the 
risk factors, and the patient’s comorbidities.  
 

The prognosis is also reported to be very poor 
after discharge. The mortality risk after 
hospitalization has been reported to be 33% per 
year [8]. A study conducted by Krumholz HM et 
al. reports that 44% of discharged patients were 
again hospitalized at least once in 6 months [9]. 
               

With a better knowledge of various risk factors 
and etiology of Heart failure, addressing the finer 
details of heart failure management with newer 
diagnostic modalities and various outcomes and 
prognosis of AHF patients, this study will help us 
give a better insight into the analysis of various 
risk factors, etiology, and outcome of patients 
with acute Heart failure. 
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2. METHODOLOGY 
 
Our study is aimed at studying the clinical profile, 
etiology, and outcome of DE NOVO acute heart 
failure in a tertiary care centre to identify the 
factors associated with increased mortality. 
 

2.1 Materials and Methods 
 
It is a hospital-based prospective observational 
study with urban/rural male & female patients. 
Study done from July 2021 to December 2022 in 
Apollo Hospital after getting Institutional Ethical 
Committee (IEC) clearance. Inclusion criteria - 
Age > 18 years, all patients Newly admitted for 
acute heart failure, for whom intravenous (IV) 
therapy (Inotropes, vasodilators, or diuretics) is 
needed, Acute heart failure resulting from ACS. 
The study included all patients diagnosed with 
1st episode acute heart failure per Boston 
Criteria. Major exclusion criteria - known chronic 
heart failure patients, Acute exacerbation of 
COPD / BA, Septic shock. To identify patients 
with acute heart failure attending OPD, IP 
admission for intensive heart failure therapy. 
Based on the Boston criteria for diagnosing heart 
failure, heart failure patients newly diagnosed 
were enrolled as “De Novo Acute Heart Failure 
patients” and they were studied. A total of 110 
patients were taken into the study after getting 
informed consent and passing inclusion and 
exclusion criteria. The principal investigator then 

classified those patients based on 
Echocardiography and other parameters 
according to ESC heart failure guidelines 2016. 
Hospital records & databases confirmed, based 
on the proforma and symptomatology 
questionnaire, patient characteristics taken, BMI, 
lifestyle and personal habits were noted. On 
admission, blood investigations like NT-Pro-BNP, 
CBC, LFT, RFT, +/- anaemia profile, blood, and 
urine C/S, kerley B lines, and ECHO assessment 
for LV function were done and analyzed. A 
coronary angiogram was done if required. All 
data were instilled chronologically and were 
calculated statistically. Subgroup analysis were 
done for statistical significance. Statistical 
analysis was carried out by IBM SPSS Statistics 
for Windows version 25.0. All ‘p” values <0.05 
were considered statistically significant. 
 

3. RESULTS 
 
The most common age group of our study 
population is 61-70 years (37.3%), in which 
males were predominant, contributing to 63%. 
44.5% had normal BMI, and the rest were 
overweight and obese. 24.5% are smokers, and 
29.1% are alcoholics. Our study showed 70% 
were diabetics, 67.3% were hypertensives, 
13.6% were known hypothyroidism patients, 
20.9% were CAD patients, 6.4% patients had 
CVA during admission, and 1.8% had CVA in the 
past, as shown in Fig. 1.  

 

 
 

Fig. 1. Comorbidities distribution (n=110) 
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The baseline characteristics of the study are 
given in Table 1. 56.2% had a long diabetic 
duration of 10-20 years. 20% of patients had 
Acute Kidney Injury (AKI) and 12.7% had chronic 
kidney disease (CKD). Based on symptom 
analysis, 35.5% had NYHA class II, 35.5% had 
NYHA class IV dyspnea, 48.2% had orthopnea, 
and 40% had Paroxysmal nocturnal dyspnea 
(PND). 60% of patients were anaemic. Iron 
profiling was done only for 42 patients. Of these 
42 patients, 34 (81%) had iron deficiency 

anaemia (IDA). 45.8% had HbA1c value of >8%. 
57.3% of the patients had dyslipidemia. 47.3% of 
the patients had hyperuricemia. 
 
15.5% of patients had hypotension and required 
ionotropic support during admission. 67.3% of 
patients had RWMA in echocardiographic 
assessment. Related to LV function, 21.8%                  
had EF <40%, 41.8% had EF between 40-50%, 
and 36.4% had EF>50%, as shown below in             
Fig. 2.  

 
Table 1. Baseline characteristics 

 

Baseline Characteristics 

Parameters n Mean SD Minimum Maximum 

Age 110 64.4 12.4 30.0 98.0 
BMI 110 26.6 5.3 15.6 48.7 
Diabetes Duration 73 13.8 8.9 .5 40.0 
Hypertension Duration 71 12.7 8.4 .5 40.0 
Dyspnea NYHA Class 110 2.8 1.0 1.0 4.0 
Admission HR 110 99.0 22.5 48.0 150.0 
LVEF 110 48.2 11.5 30.00 70.00 
LV Filling Pressure 
(E/E') 

110 18.9 4.8 8.0 36.0 

Creatinine 110 1.4 0.8 .6 5.1 
TSH 109 2.9 2.8 .01 18.98 
Hba1C 96 8.1 2.0 4.4 14.5 
LDL 110 113.6 53.5 18.0 326.0 
Uric Acid 110 7.0 2.5 2.4 15.2 
Total Count 110 11347.6 5101.5 2200.0 34600.0 
BNP 47 966.2 668.8 80.9 2810.0 
SBP 110 145.6 34.3 80.0 240.0 
DBP 110 85.7 19.2 40.0 140.0 

 

 
 

Fig. 2. LVEF distribution (n=110) 
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Regarding PAH, 7.3% had mild PAH, 20.0% had 
moderate PAH, and 13.6% had severe PAH. 
84.5% had elevated filling pressures (E/e’ >14). 
53.6% had mild MR, 10.9% had moderate MR, 
and 6.4% had severe MR%. Atrial Fibrillation 
was the most common arrhythmia noted (12.7%), 
but most patients had normal sinus rhythm 
(65.5%). 56.1% of the patients had ACS at 
admission. Of the ACS patients, 48.4% had 
STEMI, and 38.7% had NSTEMI. On doing 
coronary angiography (CAG), 11.4% of patients 
had normal coronaries, 20.2% patients had 
insignificant CAD, 16.5% patients had SVD, 
10.1% patients had DVD, and 41.8% patients 
had TVD. 20% of patients had single valve 
involvement, and 5.5% had double valve 
involvement. 26.3% of patients underwent PCI, 
20% underwent CABG surgery, 0.9% underwent 
AVR surgery, 1.8% underwent MVR surgery, and 
2.4% underwent Mitra clip procedure. Ischemic 
heart disease was the most common cause of 
heart failure (48.2%), as shown in Table 2 and 
Fig. 3. Out of 110 patients, 6.4% had in-hospital 
Mortality. 
 

4. DISCUSSION 
 

Although previous literature and studies have 
been published on chronic heart failure, only a 

few studies have been done on de novo heart 
failure in India. This small prospective 
observational study helps to understand  
baseline characteristics, etiology, clinical, 
echocardiographic, biochemical parameters and 
clinical follow-up of the patients with de novo 
heart failure. The sample size for this short-term 
prospective study is 110 patients who have been 
admitted to our tertiary care facility with de novo 
heart failure. 
 

4.1 Baseline Characteristics 
 

Age is a significant independent risk factor for the 
development of heart failure. The mean age of 
our study population was 64.4 years which is 
lesser when compared to studies done by Younis 
et al. [10] and, Choi KH et al. [11], Degoricija V et 
al. [12]. where the mean age of patients with de 
novo heart failure was more than 70 years. 
Nearly half of the participants in our study group 
are 51 to 70 years old. Nearly two-thirds of our 
patients were men, similar to the study done by 
AlHabib KF et al. [13]. The male preponderance 
has been demonstrated in other studies done by 
Younis et al. [10], Choi KH et al. [11] and 
Degoricija V et al. [12]. The male preponderance 
can be partially attributed to male-specific 
lifestyle factors, at least in India, like smoking, 

  

Table 2. Etiology for AHF distribution (n=110) 
 

Aetiology For AHF Frequency Percent 

Ischemic Heart Disease 53 48.2 
Hypertensive Heart Disease 21 19.1 
Valvular Heart Disease  28 25.5 
Others 8 7.2 
Total 110 100.0 

 

 
 

Fig. 3. Etiology for AHF distribution (n=110) 
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alcoholism, and work stress. In our study, 24.5% 
of the patients had a smoking habit which is 
lesser compared to studies done by AlHabib KF 
et al. [13], Choi KH et al. [11] and Degoricija V et 
al. [12]. Diabetes and hypertension are the 
common risk factors for heart failure, It has been 
well documented for de novo heart failure as 
well. In our study population, 70% of the patients 
had diabetes which is higher than the study done 
by AlHabib KF et al. [13] and Younis et al. [10], 
where the prevalence of diabetes was 61.3% and 
41%, respectively. 45.8% of the study population 
had uncontrolled diabetes mellitus (HbA1C 
>8%). In our study, 67.3% were hypertensive, 
which is similar to the previous study done by 
Pranata R et al. [14]. 
 
Dyslipidemia is one of the risk factors for 
coronary artery disease, indirectly leading to 
ischemic heart failure. In our study population, 
57.3% had dyslipidemia which is more than the 
study done by AlHabib KF et al. [13],

 
where 32% 

had dyslipidemia. Renal insufficiency as 
evidenced by elevated urea and impaired 
creatinine clearance, is an important risk factor 
for in-hospital mortality, especially when it 
worsens during hospital stay. It may be 
complicated by renal insufficiency, which can 
lead to volume overload even in patients with 
preserved left ventricular function and normal 
cardiac output. In our study, nearly one-third of 
the population had renal insufficiency (AKI or 
CKD), similar to the study done by AlHabib KF et 
al. [13]. Hypotension requiring ionotropic support 
is seen in 15.5% of patients in our study 
population.  
 

4.2 Clinical Features  
 
Dyspnea and fatigue brought on by systemic and 
pulmonary congestion are the most prevalent 
symptoms that drive an ADHF patient to the 
doctor's OPD. Patients with NYHA grade I and II 
symptoms are likelier to get oral medications in 
an outpatient setting rather than hospitalized. 
Hypertension, diabetes, and obesity are strong 
independent risk factors for heart failure, as 
shown by De Simone et al. [15]. In the ADHERE 
research, which is registry-based and comprises 
thousands of patients, 89% reported dyspnea. 
However, only 31% of them also reported 
fatigue. More than half of our patients had class 
III-IV dyspnea, and one-third had class II 
dyspnea. 48.2% of the study population had 
orthopnea, and 40% had paroxysmal nocturnal 
dyspnea. In a study done by AlHabib KF et al. 
[13], ischemic heart disease was seen in one-

third of the patients, whereas in our study IHD 
was seen in 20.9% of the patients. AlHabib KF et 
al. [13], 8.1% had a past history of CVA, whereas 
in our study it was 1.8%. 
 

4.3 Etiology 
 
Ischemic heart disease (IHD) is one of the 
leading causes of heart failure, and in the 
previous studies by Younis et al.. 15, 72% had 
CAD, which is in contrast to our study, which had 
48.2% of patients with IHD. Hypertensive heart 
disease is one of the most common causes for 
de novo heart failure [14]. In a study by AlHabib 
KF et al. [13], hypertensive heart disease was 
the cause for heart failure in 23.35% of the study 
population and study by Younis et al. [10], 
hypertensive heart disease was seen in 40% of 
de novo heart failures. Hypertensive heart 
disease was seen in 19.1% of the patients, which 
is lower when compared to previous studies 
done on de novo heart failure. 
 
Valvular heart disease was seen in 25.5% of our 
study population, similar to the study done by 
Younis et al. [10], where the incidence of valvular 
heart disease was 21%. 
 

4.4 Precipitating Factors 
 
Acute coronary syndrome was the precipitating 
factor for heart failure in 48.2% of the study 
population, which was similar to the study by 
Younis et al. [10] and AlHabib KF et al. [13], 
where ACS was a precipitating factor for heart 
failure in 54% and 52.5 % of the patients 
respectively.  
 
In our study population, Atrial fibrillation was a 
precipitating factor in 12.7% of the patients, 
similar to the study done by AlHabib KF et al. 
[13], where AF was seen in 10.5% of the 
patients. While in a study done by Younis et al. 
[10], the incidence of AF was higher (24%). 
Anaemia is one of the causes that can precipitate 
heart failure. In our study, Iron profiling was done 
only for 42 patients, of which 81% had Iron 
deficiency anaemia.  
 

4.5 Echocardiographic Features 
 

In our study population, 21.8% had HFrEF 
(Severe LV dysfunction), 41.8% had HFmrEF 
(Moderate LV dysfunction), and 36.4% had 
HFpEF (Mild and Normal LV dysfunction), which 
is different from the study by AlHabib KF et al. 
[13]. Mean LVEF in our study population was 
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48.2% which is slightly higher than study done by 
Younis et al. [10]. In our study population 30% 
patients had anterior wall hypokinesia, 16.4% 
had inferior wall hypokinesia, 20.9% had global 
hypokinesia and 32.7% had no RWMA. In our 
study population, nearly one-third of patients had 
left ventricular hypertrophy, and more than 3/4

th
 

of patients had elevated filling pressures.                  
In our study population, 6.4% of patients had 
severe MR, and 13.6% of patients had severe 
PAH.  
 

4.6 Procedures Done 
 
In our study population, 79 patients underwent 
coronary angiogram (CAG), in which 11.4% 
patients had normal coronaries, 20.2%                      
patients had insignificant CAD, 16.5% patients 
had single vessel disease (SVD), 10.1%                      
patients had double vessel disease (DVD),              
and 41.8% patients had triple vessel disease 
(TVD).  
 
In our study population, 26.3% of patients 
underwent percutaneous coronary intervention 
(PCI), 20% of patients underwent CABG surgery, 
0.9% of patients underwent aortic valve 
replacement (AVR) surgery, 1.8% of patients 
underwent mitral valve replacement (MVR) 
surgery, and 2.4% patients had undergone Mitra 
clip procedure.  
 

4.7 Outcomes 
 

All the patients were followed up for a period of 3 
months. Major adverse cardiovascular and 
cerebrovascular events were evaluated. 6.4% 
had hospital death in our study population, which 
was similar (6.2%) to the study done by AlHabib 
KF et al. [14] and slightly higher than the study 
done by Degoricija V et al. [13], where the in-
hospital mortality was 4.3%. The cerebrovascular 
events in our study population were 6.4% which 
was higher than the stroke in a study done by 
AlHabib KF et al. [14], where the incidence of 
stroke was 2.8%. 
 

5. CONCLUSIONS 
 

Our study is one of the novel studies done for de 
novo acute heart failure in India. Diabetes and 
hypertension were the most common 
comorbidities associated with heart failure, which 
is well documented in our study. Ischemic heart 
disease is the most common etiology for Acute 
De novo heart failure in our study, followed by 
valvular heart disease. Among the valves, mitral 

valve involvement is seen in most of the patients. 
Iron deficiency anaemia is seen in more than 
80% of patients, becoming a preventable 
precipitating factor for acute heart failure. Atrial 
fibrillation is the most common arrhythmia that is 
precipitating acute heart failure. Cardiogenic 
shock is seen in around 15% of patients. Triple 
vessel disease in coronary angiograms is seen in 
most patients in whom percutaneous coronary 
interventions were done for more patients than 
coronary bypass graft surgery. Most of the 
patients fall into the HFmrEF category. Our study 
shows a mortality rate of 6.4%, similar to 
previous studies in de novo acute heart failure. 
Cerebrovascular events were noted in more 
patients than in previous studies on de novo 
acute failure. This could be attributed secondary 
to the higher prevalence of risk factors and the 
association of polyvascular disease.  
 

6. LIMITATIONS 
 
It is a single-centered study with limited sample 
size; the majority are urban population; hence, 
the study's results cannot represent the whole 
population. Other risk factors, like infections, 
were not investigated in this study. Contributing 
to heart failure was not included in the study 
criteria. Those patients with normal coronaries 
and severe left ventricular dysfunction need 
further detailed cardiac evaluation like cardiac 
MRI and PET scan for a complete diagnosis.  
 

7. RECOMMENDATIONS 
 
A multicenter study is needed in India for a better 
understanding of de novo acute heart failure in 
classifying, diagnosing, treating, and preventing 
acute heart failure. A long-term follow-up study is 
needed for better management and 
prognostication of acute de novo heart failure: 
more imaging modalities and risk factors 
association to be studied.  
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