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Abstract

Aim Long-term outcome data of acute decompensated heart failure (HF) are scarce from India. The aim of the study was to
collect in-hospital and long-term outcome data of HF patients admitted during 2001-2010 in a tertiary-care centre in South
India.

Methods and results Consecutive patients admitted with first episode of decompensated HF were part of the registry. Data
regarding diagnosis, risk factors, treatment, early (in-hospital), and late (5 and 10year) mortality outcomes were captured. Dur-
ing this period, 1502 patients were admitted with first episode of decompensated HF [37.7% of women, mean age of 51.1 (SD
= 14.3) years]. Common causes were ischaemic heart disease (36.2%), rheumatic heart disease (34.3%), and cardiomyopathies
(9.9%). HF with reduced ejection fraction (HFrEF) was present in 26.9% of patients, and 33.8% had atrial arrhythmias. Diabetes,
hypertension, and renal dysfunction were prevalent in 27.4%, 28.6%, and 37.4%, respectively. Median duration of hospitaliza-
tion was 6 days (interquartile range: 3—10), and 247 patients (16.4%) died during index admission. The total time at risk was
6248 person years, and 1051 patients died during the study period with a median survival time of 3.7 years. Overall mortality
rate was 16.8 per 100 person years (95% Cl: 15.8-17.9 per 100 person years). Older age [hazard ratio (HR) = 1.08, 95% Cl:
1.02-1.14, P = 0.007], anaemia (HR = 1.34, 95% CI: 1.08-1.65, P = 0.007), renal dysfunction (HR = 1.38, 95% Cl: 1.20-1.59,
P < 0.001), HFpEF (HR = 0.61, 95% CI: 0.52-0.73, P < 0.001 against HFrEF), and the use of guideline-directed therapies
(GDT; beta blockers: HR = 0.57, 95% Cl: 0.49-0.66, P < 0.0001; and angiotensin converting enzyme inhibitor/angiotensin re-
ceptor blocker: HR = 0.59, 95% Cl: 0.51-0.69, P < 0.001) were important predictors of mortality. Patients with HF and mid-
range EF also benefited from GDT.

Conclusion In our cohort, ischaemic and rheumatic heart diseases were the leading contributors for HF. Anaemia, renal dys-
function, poor ejection fraction, and suboptimal prescriptions of GDT were the main predictors of long-term mortality. Both
patients with HFrEF and mid-range EF benefited from GDT.
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Introduction

compared with high-income countries.®> However, the pa-
tients with HF are younger by a decade or more in India in

Epidemiological data on heart failure (HF) from India are re-
cently emerging. A few hospital-based cohort studies*™ pro-
vide information regarding in-hospital and early outcomes of
patients admitted with acute HF, while long-term outcomes
are yet to be reported. Available data allude to equally bad
or worse prognosis of HF in Indian population when

comparison to the patients from high-income countries. Addi-
tionally, patients in India develop HF due to a combination of
new age diseases like coronary heart disease and persistence
of traditional diseases like rheumatic heart disease (RHD).
The health system in India is grappling with the dual bur-
den of new age diseases and conditions like RHD in the same
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settings. In this context, management of HF becomes more
complex in India. There is hardly any published data on
long-term outcomes of patients with acute HF from India.
We present the in-hospital and long-term survival of patients
admitted with acute HF in a tertiary referral public hospital
in India.

Methods
Study settings and population

The study [Chitra Heart Failure (CHF) registry] was conducted
at Sree Chitra Tirunal Institute for Medical Sciences and Tech-
nology, a tertiary care, referral centre for cardiovascular and
neurological illnesses under the Government of India, located
in the southern state of Kerala. The records of all patients
aged 18 years and above, belonging to the state of Kerala, ad-
mitted to our hospital between 1 January 2001 and 31 De-
cember 2010 with first episode of acute decompensated HF,
were accessed retrospectively. We searched electronic re-
cords of our hospital (admission notes, in-hospital records,
and discharge summaries) with keywords related to ‘heart
failure’, ‘cardiac failure’, ‘left ventricular failure’, ‘pulmonary
oedema’, ‘congestive heart failure’, and ‘congestive cardiac
failure’.

Study variables

Demographic and clinical variables including diagnosis, treat-
ment, and outcomes were obtained from electronic medical
records by performing detailed chart review. A structured
tool was used for uniform data collection based on chart re-
view. Laboratory variables at the time of admission
(haemoglobin and serum creatinine) were obtained directly
from the electronic laboratory records. The diagnosis of HF
was based on established clinical guidelines prevalent at the
time of admission. Echocardiographic data were compulsory
for diagnosis. Patients were classified on the basis of left ven-
tricular ejection fraction; those with left ventricular ejection
fraction <40%, 40-49%, and >50% were grouped into HF
with reduced EF (HFrEF), mid-range EF (HFmrEF), and pre-
served EF (HFpEF), respectively.® Guideline-directed therapy
(GDT), defined as the use of a combination of either angio-
tensin converting enzyme inhibitor (ACEl) or angiotensin re-
ceptor blocker (ARB) and beta adrenoceptor blocker during
index hospitalization, was assessed.

Follow-up data collection

Follow-up information was obtained either from medical re-
cords or telephonically in those who did not attend the

routine follow-up clinic. All possible methods were used to
contact patients who were lost to follow-up including
contacting them through postal letters with reply cards, local
civic body representatives, post offices, and local religious in-
stitutions. The study was approved by the Institute Ethics
Committee of Sree Chitra Tirunal Institute for Medical Sci-
ences and Technology (SCT/IEC/373/Sept 2011).

Statistical methods and analyses

The demographic and clinical characteristics of patients with
HFrEF, HFmrEF, and HFpEF are summarized using descriptive
statistics. Continuous variables are presented as means with
standard deviation or median with interquartile range for
skewed data. Categorical variables are expressed as propor-
tions. We estimated the in-hospital mortality as proportion
of deaths over total enrolled patients. Mortality rate per
100 person years of follow-up was also estimated. We per-
formed univariate survival analysis using Kaplan—Meier sur-
vival plots and compared the groups using log-rank tests.
We created Cox proportional hazards model to assess the
probable multivariate adjusted risks of all-cause mortality
and included the following covariates with P < 0.20 in the
univariate analysis: diabetes, hypertension, age > 65 years,
sex, atrial arrhythmias, anaemia, renal dysfunction, prescrip-
tion of ACEI/ARB during index hospitalization, the use of beta
adrenoceptor blockers during index hospitalization, type of
HF, and HF aetiology. Follow-up data for survival analyses
were censored for a maximum period of 10 years since the
first admission date. All analyses were performed using Stata
12 (StataCorp, College Station, TX, USA).

Results
Demographic and baseline clinical characteristics

In total, 1502 eligible patients with HF were enrolled in the
database (Table 7). The mean age of the population was
51.1 (14.3) years. More than three fifths of the patients were
men (62.3%). The proportions of patients who had HFrEF and
HFpEF were 26.9% and 57.7%, respectively (Table 1). Patients
with HFpEF were younger (mean age = 48.8 years) than pa-
tients with HFrEF (53.9 years) and HFmrEF (54.7 vyears).
Nearly half (48.3%) of the patients with HFpEF were women,
whereas the proportion of men was more than three fourth
in the other two groups.

More than one fourth of the patients reported had diabe-
tes (27.4%) and hypertension (28.6%). History of tobacco use
was recorded among 42.3% of men. More than one third
(37.4%) of the patients had co-morbid renal dysfunction
(eGFR <60 mL/min/m?) during hospitalization. Prevalence
of renal dysfunction was the least (34.1%) in HFpEF. The
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Table 1 General characteristics of the study population

All patients (n = 1502) HFrEF (n = 404) HFmrEF (n = 231) HFpEF (n = 867) P value

Variables

Age in years (SD) 51.1 (14.3)
Women, n (%) 566 (37.7)
Diabetes, n (%) 411 (27.4)
Hypertension, n (%) 430 (28.6)
Atrial fibrillation/flutter, n (%) 506 (33.8)
Aetiology, n (%)

Ischaemic 545 (36.2)
Rheumatic heart disease 515 (34.3)
Non-RHD valve 124 (8.3)
Dilated cardiomyopathy 71 (4.7)
Restrictive and hypertrophic cardiomyopathies 53 (3.5)
Other cardiomyopathies 24 (1.6)
Grown-up congenital heart disease 63 (4.2)
Others 107 (7.1)
Haemoglobin in g/dL (SD) 12.8 (2.1)
eGFR (SD) 67.6 (30.8)
Renal dysfunction, n (%) 561 (37.4)
Duration of hospital stay, median (IQR) days 6 (3-10)

53.9 (12.8) 54.7 (13.8) 48.8 (14.7) 0.007
88 (21.8) 59 (25.5) 419 (48.3) <0.001
174 (43.1) 87 (37.7) 150 (17.3) <0.001
156 (38.6) 82 (35.5) 192 (22.2) <0.001
54 (13.4) 54 (23.5) 398 (46.0) <0.001
<0.001
260 (64.5) 129 (56.3) 156 (17.9)
39 (9.7) 55 (24.0) 421 (48.4)
16 (3.9) 16 (7.0) 92 (10.6)
62 (15.4) 9 (3.9) 0
6 (1.5) 4(1.7) 43 (5)
7(1.7) 2 (0.9) 15(1.7)
8(2.0) 4(1.8) 51 (5.9)
6 (1.5) 12 (5.2) 89 (10.3)
12.9 (2.1) 12.5(1.9) 12.6 (2.2) 0.235
64.2 (28.8) 63.6 (28.6) 70.2 (32.1) 0.017
167 (41.3) 98 (42.4) 296 (34.1) 0.011
6 (3-9) 6 (3-11) 6 (3-10) 0.44

P value for inter-group difference is provided.

eGFR, estimated glomerular filtration rate; HFmrEF, heart failure with mid-range ejection fraction; HFpEF, heart failure with preserved ejec-
tion fraction; HFrEF, heart failure with reduced ejection fraction; RHD, rheumatic heart disease; SD, standard deviation; IQR, interquartile

range.

proportions of patients with diabetes and hypertension were
also lower in HFpEF group. However, atrial arrhythmias were
commoner in patients with HFpEF (46%, 38.6%, and 35.5%,
respectively, in HFpEF, HFrEF, and HFmrEF).

The common aetiologies were ischaemic heart disease
(36.2%), followed by RHD (34.3%), cardiomyopathies (dilated,
restrictive, hypertrophic, and others combined: 9.9%), non-
rheumatic valvular heart diseases (8.3%), and grown-up con-
genital heart disease (4.2%). Endomyocardial fibrosis, a form
of restrictive cardiomyopathy contributed to 1.7% of cases.
Valvular heart disease was the commonest underlying dis-
ease in patients with HFpEF, while ischaemic heart disease
predominated in patients with HFrEF and HFmrEF (Table I).
Active infective endocarditis contributed to HF in 3.4% of pa-
tients. Anaemia, as defined by haemoglobin levels <10 g/dL,
was seen in 5.1% of patients. Mean levels of haemoglobin did
not differ between the different HF groups.

A small proportion of patients in this cohort had under-
gone invasive procedures like valve replacement surgery
(7.8%), coronary artery bypass graft surgery (4.5%), and per-
manent pacemaker implantation (2.7%) before the index
admission.

In-hospital outcomes and treatment

Median duration of hospital stay in the index admission was 6
days (interquartile range: 3—10) and did not differ between
the groups. Overall, 18.4% of patients administered intrave-
nous inotrope infusion; dopamine in 13.5%, epinephrine in
7%, norepinephrine in 5.3%, dobutamine in 6.3%, and others
(vasopressin, milrinone, and levosimendan) in 1.3% of pa-
tients. A combination of these agents was required in 79%

of patients needing inotropes. Intravenous vasodilators were
used in 3% of patients, nitroglycerin being the commonly
used agent. Mechanical ventilation was needed in 17.6% of
patients. Other cardiovascular medications used during hos-
pitalization are listed in Table 2.

About 10% (154) of the patients underwent invasive proce-
dures during index hospitalization, which included percutane-
ous coronary intervention in 70 patients, percutaneous mitral
commissurotomy in 26 patients, surgical valve replacement in
nine patients, implantation of permanent pacemaker in 15
patients, coronary artery bypass graft in five patients, and
placement of implantable cardioverter defibrillator in two
patients.

In total, 247 patients (16.4%) died during index hospitaliza-
tion. The proportions of deaths in the HFrEF, HFmrEF, and
HFpEF were 20.8%, 19%, and 13.7%, respectively (P <
0.001). Three fifths (61.9%) of the in-hospital deaths were
due to refractory HF. Refractory ventricular arrhythmias and
sepsis contributed to 13.8% and 24.3% of all in-hospital
deaths, respectively. The proportions of deaths due to refrac-
tory ventricular arrhythmias were higher in patients with
HFrEF (17.9%) and HFmrEF (20.5%) when compared with
those with HFpEF (8.4%) (P = 0.057).

Survival rates

Follow-up data of 1471 patients (97.9%) were available for
analysis. The total time at risk was 6248 person years. During
the study period, 804 patients died (excluding in-hospital
death). The median survival was 3.7 years (range: 0-10
years). The total crude mortality rate was 16.8 per 100 per-
son years (95% Cl: 15.8-17.9 per 100 person years). The
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Table 2 Cardiovascular medications and therapies used during hospitalization

All patients HFrEF HFmrEF HFpEF
Medication, n (%) (n = 1502) (n = 404) (n = 231) (n = 867) P value
Antiplatelets 556 (37) 219 (54.2) 116 (50.2) 221 (25.5) <0.001
Oral nitrates 338 (22.5) 139 (34.4) 80 (34.6) 119 (13.7) <0.001
Intravenous nitrates 5(3) 19 (4.7) 9 (3.9) 17 (2) 0.019
Calcium channel blockers—dihydropyridine 119 (7.9) 1(5.2) 23 (10) 75 (8.7) 0.049
Calcium channel blockers—nondihydropyridine 216 (14.4) 11 (2.7) 23 (10) 182 (21) <0.001
Beta blockers 498 (33.1) 163 (40.3) 95 (41.1) 240 (27.7) <0.001
Amiodarone 124 (8.3) 44 (10.9) 23 (10) 57 (6.6) 0.014
Digoxin 762 (50.7) 209 (51.7) 95 (41.1) 458 (52.8) 0.006
Loop diuretics 1115 (74.2) 300 (74.3) 162 (70.1) 653 (75.3) 0.277
ACE inhibitor 400 (26.6) 164 (40.5) 81 (35.1) 155 (17.9) <0.001
Angiotensin receptor blocker 102 (6.8) 44 (10.9) 20 (8.7) 38 (4.4) <0.001
Combination of ACEI or ARB and beta blockers 240 (16) 108 (26.7) 60 (26) 72 (8.3) <0.001
MRA 470 (31.3) 165 (40.8) 65 (28.1) 240 (27.7) <0.001
Intravenous inotropes 276 (18.4) 102 (25.3) 49 (21.2) 126 (14.5) <0.001
Oral anticoagulation 437 (29.1) 69 (17.1) 40 (17.3) 328 (37.8) <0.001
Mechanical ventilation 264 (17.6) 85 (21.4) 51 (22.1) 128 (14.8) 0.003

ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; HFmrEF, heart failure with mid-range ejection fraction;
HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; MRA, mineralocorticoid

antagonist.

crude mortality rates in the study population in percentages
are provided in Table 3. Unadjusted mortality rates were
lower for HFpEF when compared with the other two groups,
with HFrEF having the highest 1 to 5 year mortality.
Overall, HFrEF reported the worst survival rates (Figure 1).
However, the survival rates of HFrEF and on guideline-directed
medications were similar to that of HFmrEF. Even among
HFmrEF, those who are on medications acting on neurohu-
moral mechanisms (combination of beta blockers with either
ACEI or ARB) reported better survival outcomes (Figure 7). Ad-
ditionally, the survival of patients with HFpEF who were pre-
scribed beta adrenoceptor blockers and either ACEI or ARB
was better than those who were not on any of these

medications.
In the multivariate Cox proportional hazards model

(Table 4), older age (HR for an increment of 10 years of age =
1.08, 95% Cl: 1.02-1.4, P = 0.007), haemoglobin levels <10
g/dL (HR = 1.34, 95% Cl: 1.08-1.65, P = 0.007), presence of re-
nal dysfunction during index hospitalization (HR = 1.38, 95% Cl:
1.20-1.59, P < 0.001), poor LV ejection fraction (HFmrEF: 0.82;
95% Cl: 0.67-1.01, P = 0.056; and HFpEF: 0.61; 95% Cl: 0.52—
0.73, P < 0.001), and the use of either ACEI/ARB (HR = 0.59;

Table 3 Crude 1-5 year mortality rates in the study population

95% Cl: 0.51-0.69, P < 0.001) or beta blockers (HR = 0.57;
95% Cl: 0.49-0.66, P < 0.001) were associated with time to
all-cause mortality. Additionally, a diagnosis of valvular heart
disease as the underlying cause for HF did not confer any sur-
vival advantage over others.

During the follow-up period, therapeutic procedures were
performed in 408 patients (32.5%). The procedures included
valve surgeries (replacement or repair) (n = 197, 15.7%), per-
cutaneous mitral commissurotomy (n =51, 4.1%), coronary re-
vascularization (n = 145, 11.6%) (of all the coronary
revascularization, nearly two thirds underwent percutaneous
coronary intervention), and implantation of cardiac
resynchronization—defibrillator device (cardiac resynchro-
nization therapy/implantable cardioverter defibrillator)
(n =20, 1.6%).

Discussion

The CHF study provides long-term survival data of over 1500
patients with HF from Kerala, India. Coronary heart and

Variables Overall (n = 1502) HFrEF (n = 404) HFmrEF (n = 231) HFpEF (n = 867) P value
One year mortality rate 490 (32.6) 159 (39.4) 83 (35.9) 248 (28.6) <0.001
Two year mortality rate 593 (39.5) 183 (45.3) 101 (43.7) 309 (35.6) 0.002
Three year mortality rate 685 (45.6) 207 (51.2) 112 (48.5) 366 (42.2) 0.007
Four year mortality rate 767 51.1) 231 (57.2) 125 (54.1) 411 (47.4) 0.003
Five year mortality rate 843 (56.1) 254 (62.9) 136 (58.9) 453 (52.3) 0.001

P values indicate inter-group difference.
HFmrEF, heart failure with mid-range ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with re-
duced ejection fraction.
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Figure 1 Kaplan—Meier curves of patients hospitalized with heart failure grouped by ejection fraction and the use of combination of renin-angiotensin
blockers and beta blockers for mortality. HFrEF and not on guideline-directed therapy have the highest mortality. Patients with HFmrEF on GDT have
lesser mortality than HFmrEF not on GDT. GDT was defined as prescription of combination of renin-angiotensin blocker and beta blocker during index
hospitalization. Among 1502 patients, 10 had incomplete data on one of the components of GDT, who were excluded from this analysis. GDT, guide-
line-directed therapy; HFmrEF, heart failure with mid-range ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure
with reduced ejection fraction; RASBB, combination therapy with renin-angiotensin blocker and beta blocker.

0.80 P<0.001

0.60 1

0.40

Cumulative Incidence

0.20
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T T

4 6
Follow-up Time (years)
Number at risk

—HFrEF-noGDT 295 134 97 67 34 21
—HFrEF-GDT 108 77 61 43 31 14
—HFmiEF-noGDT 171 85 66 49 39 22
—HFmMEF-GDT 59 40 34 29 19 9
—HFpEF-noRASBB 789 480 379 303 204 123
—HrFpEFRASBB 70 57 45 37 30 10

Table 4 Cox proportional hazards model for all-cause mortality

Variable Hazard ratios 95% confidence interval P value
Diabetes 0.97 0.81 1.15 0.69
Hypertension 1.03 0.87 1.22 0.72
Age in years (each increment of 10 years) 1.08 1.02 1.14 0.007
Female sex 0.99 0.86 1.22 0.88
Atrial arrhythmias 0.91 0.78 1.07 0.25
Anaemia 1.34 1.08 1.65 0.007
Renal dysfunction 1.38 1.20 1.59 <0.001
ACEI/ARB? 0.59 0.51 0.69 <0.001
Beta blockers® 0.57 0.49 0.66 <0.001
HFmrEF® 0.82 0.67 1.01 0.056
HFpEF® 0.61 0.52 0.73 <0.001
Ischaemic heart disease® 1.15 0.92 1.43 0.21
Others© 1.08 0.90 1.30 0.41

ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; HFmrEF, heart failure with mid-range ejection fraction;
HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction.

*The use of ACEI or ARB and the use of beta adrenoceptor blockers during index hospitalization.

PHFmrEF and HFpEF when compared with HFrEF.

“When compared with valvular heart disease, for patients with ischaemic heart disease and other diagnoses.

valvular heart diseases were the predominant aetiologies re-  of guideline-directed neurohumoral modifying therapy, it re-
ported in the CHF registry. In our middle-aged cohort of pa- duced the mortality and improved survival rate in HFrEF.
tients with HF (mean age of 51 years), the median survival Additionally, the benefits accrued from guideline-directed
time was 3.7 years. Despite relatively poor overall utilization neurohumoral modifying therapies improved the survival
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rate in HFmrEF. Traditional risk factors such as older age,
anaemia, renal dysfunction, and poor ejection fraction were
the prominent predictors of mortality.

Long-term outcome data following hospitalization for
acute HF are scarce from low and middle-income countries.”
The long-term follow-up in CHF registry patients helped us to
estimate the median survival time of acute decompensated
HF, probably for the first time in India. The median survival
time of 3.7 years in CHF registry patients are comparable with
that of corresponding data from high-income countries (2.1
years in the GWTG-HF registry linked with Medicare data in
the US, patients >65 years of age).2 However, our study pop-
ulation was 1-1.5 decade younger than the population from
high-income settings. Similar studies from India confirm that
majority of patients with HF in India are in the middle-aged
group, and HF in India mostly affects in the most productive
age group of 35-64 years.>*

The disease aetiology pattern in our study population dif-
fers from that of high-income countries with disproportion-
ately larger disease contribution from valvular heart disease.
The ejection fraction of valvular heart disease patients in
CHF was better than HF resulting from other disease condi-
tions. The better ejection fraction of patients with HF and val-
vular heart disease in general would have resulted in better
survival of the overall CHF cohort. However, patients with
symptomatic RHD are known to develop HF rapidly and die
young as evidenced in the Global Rheumatic Heart registry
(the REMEDY study), which reported a median age of death
of 28 years.® Similar to other regional registries, male pre-
dominance was also noted in CHF registry (e.g. 62% of men
among Indian patients in INTER CHF*’; 69% of men in THFR).
However, registries from high-income countries report mixed
patterns with a higher female preponderance in ADHERE reg-
istry (52% of women) to higher male proportion in ESC regis-
try (63% of men).

The mortality rate during index hospitalization in our
study is probably the highest reported in India. For example,
the in-hospital mortality in THFR is lower (8.5%) than the in-
hospital mortality rate of 16.4% in CHF registry. Being a pre-
mier referral centre in the public sector, it is likely that
sicker patients are referred from elsewhere to our centre.
The higher use of intravenous inotropes and mechanical
ventilation during hospital stay in our study population
probably also indicates the referral bias. Patients with RHD
who reach our hospitals are mostly from low socio-
economic zones and they may present late in the course
of the illness.’*? The higher in-hospital mortality may be
partly attributable to the referral bias of sick patients to
our centre. Although the prevalence of cardiovascular risk
factors such as diabetes and hypertension was higher in
the THFR cohort (more than half of the patients had diabe-
tes or hypertension), the parameters indicating advanced
cardiovascular disease were more prevalent in the CHF reg-
istry. For example, the prevalence of atrial arrhythmias

(14.7% in THFR and 33.8% in CHF study) and renal dysfunc-
tion (17.9% in THFR and 37.4% in CHF study) was higher in
CHF registry as compared with THFR.

Despite being a referral centre, only one of four patients
with HF received guideline-directed neurohumoral modula-
tors during hospitalization. Additionally, many of them did
not receive therapies at the optimal dose. Because of the ret-
rospective nature of the study, the reasons for poor utiliza-
tion of GDT were not available. Future studies should
therefore investigate in detail the reasons for underutilization
of optimal GDT at least in HFrEF. While neurohumoral modu-
lating therapies are definitely beneficial for HFrEF and recom-
mended in clinical guidelines, their impact on HFpEF has not
been substantiated in clinical trials. The impact of these med-
ications on the subset of HFmMrEF is evolving.**™ In CHF co-
hort, HFmrEF on neurohumoral modulating therapies had
long-term survival outcomes similar to patients with HFpEF.
Even among HFpEF, there was a trend of better survival in pa-
tients, who were on neurohumoral modulating therapies.
Whether neurohumoral targets alter the prognosis in youn-
ger patients with HFpEF or HFmrEF in the subcontinent needs
to be assessed in future studies with adjustment of all poten-
tial confounders.

Limitations of the study

The patients from our single centre study may not be repre-
sentative of the HF patient population in Kerala, India. Addi-
tionally, the lack of data on the pharmacologic therapy
titrations, risk factor control, and reasons for the non-optimal
use of evidence-directed therapies are other major limita-
tions. Additionally, re-hospitalizations especially that oc-
curred outside our hospital could not be captured reliably
due to lack of optimal tracking system.

Conclusions

We present long-term survival outcomes and median survival
time of patients hospitalized for decompensated HF from
India. When compared with the high-income settings, the pa-
tients admitted with decompensated HF in our study were
younger and with male preponderance. Ischaemic heart dis-
ease was the leading individual contributor to the condition,
while the burden due to RHDs was relatively higher than
other HF registry patients in high-income settings. .We report
relatively higher in-hospital mortality rate as compared to
data from high-income HF registries. However, the median
survival time is higher, perhaps due to the younger age, and
relatively higher prevalence of valvular heart disease in CHF
cohort. Despite less than optimal use, both patients with
HFrEF and HFmrEF benefited from GDT.
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