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INTRODUCTION
Global status report 2014 of World Health Organization (WHO) 
for India estimates that Non Communicable Diseases (NCDs) 
account for 60% of all deaths to which 45% contribution is from 
Cardiovascular Diseases (CVDs) [1]. Among these CVDs, HF 
demands more attention in view of rapidly rising prevalence of CVD 
risk factors and Ischaemic Heart Disease (IHD) especially in young 
Indians. Increasing life expectancy adds further to the burden of HF 
[2]. Major risk factors for HF include CAD, hypertension, diabetes, 
obesity and other heart diseases. WHO estimates suggest a 10% 
rise of hypertension in a short span of 4 years (2010-2014) [1]. 
Though there are clear estimates on burden of most other NCDs, 
no robust data on HF incidence and prevalence in India exists [2]. 
Conservative estimates reported on the prevalence of HF in India 
resulting from CAD, hypertension, obesity, diabetes, and Rheumatic 
Heart Disease (RHD) ranged from 1.3 to 4.6 million, with an annual 
incidence between 4,91,600 and 1.8 million [3]. A recent INDUS 
study in rural adults from Northern India, reported HF in 9% cases 
with prevalence in general community being 1.2/1000 population 
[4]. Compared to the western world, this is a gross underestimate 
and suggests paucity of data, rather than actual low prevalence. 
A study from Northern India in Acute Decompensated HF (ADHF) 
reported inhospital mortality of 30.8% with 26.3% mortality rate 
within 6-months post-discharge [5]. Recently published Trivandrum 
HF registry study, reported that ADHF was the result of IHD (72%) 
and ‘90 day’ all cause mortality rate of 2.43/1000 person days [6]. 
Additionally, patients admitted for HF have poorer prognosis since 
they are often referred late or seek medical advice very late after 
the onset of HF. The studies indicate lack of robust data rather than 
heterogeneity.  Nevertheless, these numbers raise the alarm for 
containment of HF-associated morbidity and mortality in India. 

However, there are no country-specific guidelines that provide 
recommendations for effective screening, diagnosis, and 
management of HF. A consensus opinion from experts in India 
was recently released [7]. There is a need to update existing 
consensus recommendations, to match with recent evidence and 
change, in international guidelines recommendations as published 
in 2016 European Society of Cardiology (ESC) HF guidelines for 
the diagnosis and treatment of acute and chronic HF [8]. This 

2016 ESC-HF guideline, corroborated new evidence and provided 
new recommendations for HF management. However, to adapt 
these guidelines in Indian setting, there is a need for appraisal of 
the recommendations considering the availability, affordability of 
the diagnostic and treatment modalities and access to healthcare 
facilities for patients with HF. Keeping up with the evidence 
based recommendations, India-specific modifications in the 
recommendations from ESC guidelines were suggested, by the 
experts in HF management. This article provides the consensus 
from a group of experts across the country that agreed upon India-
specific recommendations to adopt ESC guidelines for diagnosis 
and major treatments of chronic HF.

THE EXPERT PANEL
The expert panel consisted of cardiologists and physicians (total 16) 
involved in management of acute and chronic HF. These experts 
were from different cities like Delhi, West Bengal, Gujarat, Telangana, 
Bihar; and Tamil Nadu. Each of the experts had over 15 years of 
experience in treatment of HF. Firstly two authors approached the 
panellist through mail for participation in the discussion and providing 
their viewpoints on the guidelines. 2016 ESC-HF guideline was 
shared with each of the panellist before the meeting. Meeting was 
coordinated by first two authors who presented the evidence from 
recent ESC-HF guidelines to the panel. Each recommendation was 
discussed by the panel members and provided with India specific 
consensus opinion. Meeting lasted for eight hours. 

APPROACH TO THE CONSENSUS
The agenda and the purpose of the meeting were known to experts 
before the meeting. All experts were provided sufficient time to 
extract the data and streamline the thought process to proceed in 
meeting. The panel was divided in three parts. In first, two experts 
presented the ESC guideline recommendations; in second, five 
experts chaired the session and kept the records of consensus 
and remaining nine experts contributed to the discussion on each 
recommendation to arrive at a consensus. Though ESC guidelines 
provide recommendations on various aspects of HF, panel discussed 
most practical issues that might be pertinent to Indian setting. The 
expert consensus opinions are provided in following sections. 
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ABSTRACT
Heart Failure (HF) in chronic setting is an important cardiac cause of morbidity and mortality. HF burden in India is expected 
to increase because of increasing risk factors especially hypertension and Coronary Artery Disease (CAD). Treatment of HF in 
India has been as per recommendations from international guidelines. There are no guidelines for management of HF in India. 
Recently, European Society of Cardiology guidelines on management of HF were released. To understand the new evidence and 
new recommendations and to apply these in management of HF in India, experts from across the country provided consensus 
for adaptation of these ESC guideline recommendations in Indian setting. This article provides the consensus opinion from Indian 
experts on recommendations of ESC guideline for diagnosis and treatment of HF for adaptation in India. 
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The panel advised that in areas where biomarkers are not available, 
diagnosis is based on clinical presentation and ECHO if available. 
The panel finds it useful to perform both NP and ECHO investigation 
whenever available. Role of BNP and/or Nt-ProBNP is to exclude 
the diagnosis of HF and will increase the certainty when combined 
with ECHO. A systematic review from Hill SA et al., finds that both 
biomarkers perform well to rule-out and less well to rule-in the HF 
diagnosis [9]. In Indian context, panel identified that cost-benefit 
ratio of investigations need to be considered. However, evidence 
suggests that using these biomarkers as screening test can reduce 
use of ECHO in substantial number of patients for diagnosis. 
Ferrandis MJ et al., reported €2-5 million per year per million 
inhabitant reduction in cost with use of these biomarkers [10]. At 
peripheral levels, ECG should be done in all suspected cases. A 
completely normal ECG might rule-out HF. Although, there are no 
specific ECG features of HF, atrial and ventricular arrhythmias, may 
be noted commonly. Presence of Atrial Fibrillation (AF), ventricular 
arrhythmia and Left Bundle Branch Block (LBBB) represent a worse 
prognosis in HF [11]. If doubt persisted about the diagnosis, a 
referral to higher centre should be done. 

Expert opinion: In addition to classical clinical presentation and 
ECG, evaluation with Nt-ProBNP or BNP and ECHO should be 
done, whenever available, to diagnose HF.

DIAGNOSTIC TESTS FOR HF: NON INVASIVE
Baseline routine investigations: In routine, ESC guidelines 
recommend following tests to determine the suitability of treatments, 
to identify any reversible or treatable causes of HF and co-morbidities 
if any and these include [8]: Haemoglobin, white cell count, serum 
biochemistry-sodium, urea, creatinine, liver function tests, blood 
glucose, glycosylated haemoglobin, lipid profile, TSH, serum 
ferritin, transferrin saturation and natriuretic peptides. Additional 
tests - pertaining to specific aetiologies of HF, can be undertaken in 
suspicious cases (12-lead ECG).

Expert panel agreed that these tests are essential in guiding the 
diagnosis and treatment of HF. Panel suggested lipid profile 
assessment in routine, may not be necessary in HF cases except 
for CAD associated HF. An observational study has reported inverse 
relationship of lipid profile with Right Ventricle End Diastolic Diameter 
(RVEDD) and remained unchanged, even after adjustment, for 
patients characteristics like age, gender, smoking status, physical 
activity levels, comorbidities, and medication use [12].

Expert opinion: These baseline investigations are mandatory in 
all HF cases. Lipid profile may be or may not be included taking in 
to consideration, the aetiology of HF.

ST2 was one of the marker, considered during discussion on 
diagnosis of HF. However, ST2 was regarded more of prognostic 
than diagnostic marker [13,14]. At this moment, ST2 is not being 
routinely utilised in clinical setting in India. Further evidence from 
India will be necessary to use it as a routine prognostic marker.

Expert opinion: ST2 is not advised as a diagnostic marker and 
more evidence is necessary to advise its inclusion, in routine HF 
management, as a prognostic marker.

Serum iron studies were identified as one of the important evaluations 
as most patients of HF develop iron deficiency [15,16]. Panel 
suggested that nearly 50-70% patients with HF may have iron 
deficiency. A study from Cohen-Solal A et al., [17] in HF patients 
observed prevalence of anaemia to be 68% in males and 52% in 
females (haemoglobin <13 gm/dL and <12 gm/dL respectively). Even 
in non anaemic patients, iron deficiency was present in 57% men and 
79% women. Assessing iron profile after 24 hours of hospitalisation 
should be taken as a routine practice especially in Indian setting since 
the nutritional iron deficiency is significantly prevalent [18].

Expert opinion: Serum iron study especially serum ferritin and 
transferrin saturation, are to be evaluated in all HF cases, to rule out 

•	 Approach to diagnosis

•	 Diagnostic tests for HF: Non invasive and invasive

•	 Pharmacological treatment of HF with reduced ejection 
fraction

•	 Devise treatment of HF with reduced ejection fraction

APPROACH TO DIAGNOSIS OF HF
ESC guideline defined HF based on 3 criteria into three categories. 
Presence of symptoms/signs of HF, elevated levels of Natriuretic 
Peptides (NPs) and one additional criteria (relevant structural heart 
disease or diastolic dysfunction) were constant but Left Ventricular 
Ejection Fractions (LVEFs) varied leading to three categories as 
below [8]:

•	 HF with reduced Ejection Fraction (HFrEF): LVEF <40%

•	 HF with mid range Ejection Fraction (HFmrEF): LVEF 40-49%

•	 HF with preserved Ejection Fraction (HFpEF): LVEF ≥50%

However, the panel suggested only two categories of HFrEF and 
HFpEF based on LVEF of <45% or ≥45% for Indian setting. It was 
further suggested that HFmrEF can be considered for research 
purpose at that moment. 

ESC 2016 guidelines recommended a stepwise algorithm to diagnose 
HF in non acute setting [8]. Classical clinical symptoms and signs 
with any Electrocardiogram (ECG) abnormality and evaluation by 
Echocardiography (ECHO), confirm the diagnosis of HF. In absence 
of all classical clinical symptoms and signs or ECG abnormalities, 
HF is unlikely. When available, NP should be determined. Level of 
N-terminal -pro brain NP (Nt-ProBNP)  ≥125 pg/mL or BNP  ≥ 35 
pg/mL suggests HF. With such elevated NPs levels, confirmation 
by ECHO is necessary. If NPs are not elevated, or ECHO is normal, 
HF is unlikely. [Table/Fig-1] describes the approach to diagnosis of 
chronic HF.

[Table/Fig-1]:	 Approach to diagnosis of HF.
a) Includes previous history of CAD, hypertension, use of diuretics, exposure to toxins, orthopnoea, 
paroxysmal nocturnal dyspnoea; b) Physical findings like rales, ankle oedema in both legs, third 
heart sound or murmur, raised JVP, lateral displacement of or broadened-apical beat.
NP: Natriuretic Peptides, BNP: Brain Natriuretic Peptides
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iron deficiency and need for treatment with intravenous iron.

Jugular Venous Pressure (JVP) being a readily identifiable factor, 
panel discussed its importance for diagnosis of HF. It is a part of 
clinical judgement. Interesting observation from Breathing Not 
Properly (BNP) study [19] suggest that alone clinical judgment had 
49% sensitivity when 80% certainty level was considered. Addition 
of BNP (100 pg/mL) to clinical judgement was reported to increase 
the diagnostic accuracy from 74% to 81%. Thus, in acute setting, 
BNP was suggested as point of care assessment in addition to 
clinical judgment.

Expert opinion: JVP alone cannot establish a diagnosis of HF. It 
can supplement clinical and ECHO examination.

Exercise testing: ESC guidelines recommend exercise testing 
as evaluation for patients undergoing heart transplantation and/
or mechanical circulatory support. Further, it can be considered to 
optimise prescription of exercise testing, to assess the dyspnoea of 
indeterminate cause and may be considered to identify reversible 
myocardial ischaemia [8]. Panel had differences of opinion on 
suggesting exercise testing in HF. Some argued that it is necessary 
to perform an exercise testing before a coronary angiogram to 
determine the myocardial ischemia level, whereas others suggested 
to not to use it, to assess the viability. Exercise testing was advised 
only for assessing filling pressure in HF. 

Expert opinion: Need for expertise in evaluating patients using 
cardiopulmonary exercise testing may limit its clinical use in 
Indian setting. In centers where it is used and employed in patient 
management, it can be performed under controlled conditions 
before a coronary angiogram, to assess myocardial viability.

Cardiac Imaging
Chest X-ray: It was recommended to detect or exclude alternative 
pulmonary and other diseases resulting in dyspnoea. In acute setting, 
chest X-ray may also be used to detect pulmonary congestion 
and/or oedema in HF. Panel agreed to this recommendation from 
ESC guidelines and suggested routine use of X-ray at the time of 
presentation and in follow-up as necessary in all cases of HF. 

Expert opinion: Chest X-ray is essential in all HF cases to 
understand associated respiratory pathologies.

Transthoracic Echocardiography (TTE): ESC guidelines 
recommend transthoracic echocardiography (TTE) for conditions as 
summarised below:

•	 To assess myocardial structure and function in suspected HF 
and to establish diagnosis of HF with reduced, mid-range or 
preserved Ejection Fraction (EF)

•	 To assess EF to identify suitable patients for treatment with 
pharmacological and device based therapies in HF with 
reduced EF (HFrEF)

•	 To assess valve disease, Right Ventricle (RV) function, 
pulmonary artery pressure in established HF cases, to identify 
patients suitable for correction of valve disease

•	 To assess the myocardial structure and function in patients 
who have been exposed to potentially cardiotoxic medication 
e.g., chemotherapeutic agents

•	 Additionally,  tissue Doppler velocities and deformation indices 
to be considered in TTE in patients who are at risk of HF to 
assess myocardial dysfunction at preclinical stage [8]

Expert opinion: Unanimous agreement of the panel on these 
recommendations for Indian setting as well.

Cardiac Magnetic Resonance (CMR): CMR imaging is 
recommended in ESC guidelines in following situations [8]:

•	 To assess myocardial structure and function in patients with 
poor acoustic window and patients with complex congenital 
heart disease 

•	 With late gadolinium enhancement, in patients with Dilated 
Cardiomyopathy (DCM) to distinguish ischaemic and non 
ischaemic damage in cases of equivocal clinical or other 
imaging

•	 For catheterisation of myocardium in suspected myocarditis, 
amyloidosis, sarcoidosis, Chaga’s disease, Fabry’s disease, 
non-compaction cardiomyopathy, and hemochromatosis

•	 Non invasive stress testing ma-y be considered to assess 
myocardial ischaemia and viability in HF with CAD before 
deciding on revascularisation

The panel agreed to these recommendations. As IHD is the most 
common aetiology of HF, emphasis was stressed on anatomical 
disease. In HF without symptoms, suspected anatomical lesion 
in coronaries necessitates coronary angiogram to understand the 
anatomical disease. If available, contrast ECHO or CMR testing 
may prove beneficial. Cardiac MRI assisted quantitation of left and 
right ventricular volumes and the systolic function are important 
determinants of prognosis and aid in clinical decision making 
in management of HF. Further, CMR with Delayed Gadolinium 
Enhancement (DGE) can differentiate ischaemic and non ischaemic 
cardiomyopathy in HF [20]. CAD being one of the most prevalent 
CVD in India, [21] exclusion of CAD as an aetiology of HF demands 
use of investigations like coronary angiography, cardiac MRI and 
ECHO. 

Expert opinion: CMR is advised to know the aetiology of HF 
including cardiomyopathies and to understand the cardiac viability 
(with use of pharmacological stress test) in selected cases where 
cost concerns are not raised.

Taking into consideration the availability, costs, and expertise of 
reporting on CMR in India, ECHO was advised as the principal 
imaging test for HF with CMR in selected cases. Routinely, EF 
reported in ECHO examination is being performed in standard 
M-mode which was disagreed by panel. M-mode echocardiography 
should not be used for the left ventricle. The Panel suggested 
modified biplane Simpson method to assess EF and provide data 
on global longitudinal strain. The Panel pointed that in addition to 
EF, reporting on Global Longitudinal Strain (GLS) in every individual 
with HF may provide more information about the disease than EF 
alone. The prognostic value of GLS has been proven in various 
clinical studies [22,23]. Indian Academy of Echocardiography (IAE) 
advises Simpson’s method to obtain ventricular volumes and EF 
and provides measurement of longitudinal strain as optional [24]. 
Panel urged echocardiography analysts to understand and adopt 
the standards advised by IAE.

Expert opinion: 
•	 Use biplane Simpson method to report on EF using ECHO.

•	 Reporting on GLS is necessary in addition to EF in management 
of HF.

•	 IAE standards and practices can be adopted by Indian ECHO 
analysts to help with better ECHO examination and reporting.

Thoracic ultrasound: ESC recommended thoracic ultrasound to 
confirm pulmonary congestion and pleural effusion in acute HF can 
be considered. The panel agreed this to be performed in selected 
cases where predominant respiratory symptoms are present or 
chest X-ray provides inconclusive findings.

Inferior Vena Cava Diameter (IVC-D): IVC-D may be assessed 
to know the volume status of HF patients [8]. Panel agreed to these 
recommendations for use in Indian settings. Assessing IVC-D is 
important to determine the treatment strategy. When required in 
any patient, panel suggested to perform its assessment at baseline 
and at discharge, to determine the prognosis. Patients with fluid 
overload condition like cardio-renal syndrome, a dilated IVC-D 
dictates continuation of diuretics. In advanced decompensated HF, 
Lee HF et al., reported a significant prediction of adverse outcomes 
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in patients with dilated IVC (>21 mm) [25]. They also reported dilated 
IVC as predictor of worsening renal function.

Expert opinion: Ultrasound examination of thorax to know signs of 
congestion in acute HF is advised in selected cases. Assessment of 
IVC diameter using ultrasound to understand fluid dynamics may be 
done prognostically in management of HF at time of hospitalisation, 
during and before discharge.

Diagnostic Tests for HF: Invasive
Coronary angiography: ESC guidelines recommend coronary 
angiography in HF with high probability of CAD and in presence of 
ischaemia as identified by non invasive investigations, to establish 
the diagnosis of CAD and its severity [8].

Cardiac CT: Cardiac CT may be done in HF with low probability of 
CAD or in patients with equivocal non invasive stress test to rule-out 
coronary artery stenosis. Reassessment of myocardial structure and 
function using non invasive imaging is recommended in following 
situations:

•	 In worsening HF symptoms including ADHF or any other 
important CV event

•	 In HF treated with evidence-based pharmacotherapy in maximal 
tolerated doses before decision on devise implantation

•	 In patients exposed to myocardial damaging agents e.g., 
chemotherapy where serial assessments may be undertaken 
[8]

Expert opinion: We agree to these recommendations. Coronary 
angiography can be the first-line investigation in HF evaluation as 
it is widely available, not too costly, and often other non invasive 
tests remain inconclusive. Stress tests have low yield in patients 
with HF. Cardiac CT is not advised for diagnosis as the instillation 
of dye may increase the volume load especially in moderate to 
severe HF and development of tachycardia may be problematic. 
A perfusion scan after coronary angiography is useful in majority 
of patients.

Endomyocardial Biopsy (EMB): ESC guidelines recommend 
EMB in rapidly progressive HF despite standard medical treatment 
to identify specific aetiology of HF that can be confirmed only after 
biopsy and for such condition effective treatments are available 
[8]. The panel agreed to these recommendations and advised to 
restrict EMB to specific situations where there is strong suspicion 
of aetiology that needs confirmation with biopsy only. However, 
panel pointed the need for expertise to perform myocardial biopsy 
and suggested it should be restricted only in expert hands to avoid 
complications and yield the better results. A study by Talwar KK 
et al., from India reported diagnostic yield of 15.4% with EMB in 
dilated cardiomyopathy [26]. 

Expert opinion: EMB is advised only in selected cases where 
all other assessment fails to show any specific cause and where 
structural heart disease is suspected. It should be performed in 
expert hands where aetiology of HF is unclear. 

Right heart catheterisation: Right heart catheterisation using a 
pulmonary artery catheter in severe HF is recommended by ESC to 
evaluate heart transplantation and mechanical circulatory support. 
It is also considered to confirm pulmonary hypertension in patients 
who had suspicion on ECHO and to determine its reversibility when 
correction of structural or valvular heart disease is planned [8]. The 
panel agreed to these recommendations. 

Guidelines further advise right heart catheterisation to modify HF 
therapy in patients who remain severely symptomatic despite 
standard therapy and have unclear haemodynamic status [8]. 
Though not routinely done, right heart catheterisation can be an 
additional helpful test in HF with grey areas where diagnosis is 
difficult especially in diastolic HF. However, routine use was not 
advised from the panel. 

Expert opinion: Right heart catheterisation is not advised routinely 
but it can be helpful in HF diagnosis where other modalities are 
unable to provide specific diagnosis. 

Treatment of HF with Reduced EF
Pharmacological treatment: In patients with symptomatic HFrEF, 
in all cases diuretics are recommended to relieve the symptoms and 
signs of congestion. ESC guidelines recommend therapy initiation 
with Angiotensin Converting Enzyme Inhibitors (ACEIs) and Beta 
Blocker (BB). If non symptomatic and LVEF above 35%, continue 
the same treatment. In patients who remain symptomatic and 
have LVEF 35% or lower, addition of Mineralocorticoid Receptor 
Antagonist (MRA) is recommended. Monitor symptoms of HF to 
further strategy. If asymptomatic, continue the three-drug treatment. 
If patient remain symptomatic, despite maximal tolerated doses of 
ACEIs, BB and MRA, following actions are recommended:

•	 ACEIs (or angiotensin receptor blocker) tolerated - Replace 
with Angiotensin-Neprilysin Receptor Inhibitor (ARNI)

•	 In sinus rhythm, QRS duration ≥130 milliseconds - evaluate 
need for cardiac resynchronisation 

•	 Sinus rhythm, heart rate 70 and above beats per minute - 
Ivabradine 

These treatments may be combined as needed. Despite this if patient 
remains symptomatic, addition of digoxin, hydralazine/isosorbide 
dinitrate, LVAD or heart transplantation may be considered. 

In patients who have LVEF 35% or below, despite optimal medical 
therapy, or have history of symptomatic ventricular tachycardia or 
fibrillation, Implantable Cardioverter-Defibrillator (ICD) implantation 
is advised. 

The panel advised MRA in all cases of HF even in mild HF irrespective of 
other therapies unless contraindicated. Panel referred to Eplerenone 
in Mild Patients Hospitalisation and Survival Study in Heart Failure 
(EMPHASIS-HF) trial [27] which showed that compared to placebo, 
eplerenone reduced risk of death and hospitalisation in patients with 
systolic HF and mild symptoms. Subgroup analysis of EMPHASIS-
HF trial has proven eplerenone’s role in preventing re-hospitalisation 
when initiated soon after discharge in HF with mild symptoms [28]. 
In patients with recent ST Elevation Myocardial Infarction (STEMI) 
without HF, eplerenone when added to acute therapy of STEMI 
significantly reduced primary composite endpoint of CV mortality, re-
hospitalisation, or extended initial hospital stay, due to diagnosis of 
HF, sustained ventricular tachycardia or fibrillation, ejection fraction 
≤40%, or elevated BNP/Nt-ProBNP (18.2% in eplerenone vs. 29.4% 
in placebo treatment, Hazard Ratio (HR): 95% Confidence Interval 
(CI), 0.45-0.76; p<0.0001) and this was primarily driven by lowering 
of BNP/Nt-ProBNP levels [29]. This evidence clearly suggests that 
eplerenone has potential even to prevent HF in asymptomatic 
patients. This evidence identified by panel to advice eplerenone even 
in patients with mild HF or asymptomatic HF. However, eplerenone 
is said to be an underused medication in the setting of HF [30] which 
needs to be re-emphasised. Monitoring of potassium and creatinine 
is advised. [Table/Fig-2] depicts approach to treatment of HF with 
reduced ejection fraction.

Expert opinion: Even in asymptomatic patients with LVEF 35% 
or below, addition of MRA should be considered to ACEIs and BB 
therapy.

In patients with diabetes mellitus, MRA may be used in patients with 
LVEF < 40%

The panel advised that for use of ARNI, availability and cost are two 
major concerns. Concerns regarding angio-oedema were raised in 
Angiotensin-Converting- Enzyme Inhibitor to Determine Impact on 
Global Mortality and Morbidity in Heart Failure (PARADIGM-HF) trial 
[31].  However, panel identified that angio-oedema with ARNI was 
not seen frequently in PARADIGM-HF trial but watchfulness for its 
occurrence was advised. 
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With regards to evaluating need for CRT, panel considered Left 
Bundle Branch Block (LBBB) morphology being more essential than 
QRS duration only. In Right Bundle Branch Block (RBBB), CRT is 
contraindicated.

Panel agreed on recommendation of ivabradine in cases of HF with 
HR above 70 bpm in sinus rhythm. The panel identified that in Indian 
patients, HR is usually raised in HF despite receiving BB. Wherever 
possible, heart rate assessment may be performed by a baseline 
ECG or portable inexpensive pulse oximetry devices for accurate 
documentation.

Expert opinion: In patients who remained symptomatic despite 
diuretic, ACEIs, BB and MRA, replacing ACEIs with ARNI should 
be considered taking in to account the availability, affordability, and 
patient preferences. LBBB morphology is more essential than QRS 
duration only to determine the CRT applicability in such patients. 
Accurate HR measurement to be assured in Indian HF patients for 
assessing the use of ivabradine in HF.

The panel agreed to following pharmacotherapy recommendations 
from ESC guidelines [8]. In patients of HFrEF, to reduce risk of HF 
hospitalisations and death:

•	 ACEI is recommended in addition to BB in symptomatic 
cases 

•	 BB is recommended in addition to ACEI for stable, symptomatic 
patients 

•	 MRA is recommended for those who remain symptomatic 
despite treatment with ACEI and BB. 

o	 Here, panel advised MRA use in all HF cases, even in 
asymptomatic ones with monitoring of potassium

•	 Diuretics to improve symptoms and exercise capacity in 
patients having clinical signs and symptoms of congestion and 
should be considered

•	 ARNI is recommended to replace ACEI to further reduce risk 
of HF hospitalisations and death who remain symptomatic 
despite ACEIs, BB and MRA

•	 Ivabradine in symptomatic patients having LVEF 35% or below 
in sinus rhythm with HR 70 or more bpm despite evidence-
based dose of BB (or even in those who are unable to tolerate 
BB), ACEI and MRA treatment. 

•	 ARB is recommended in symptomatic patients who are unable 
to tolerate ACEIs (continue BB and MRA) or even in those 
cases who remain symptomatic even with BB treatment and 
are unable to tolerate MRA

•	 Hydralazine and isosorbide dinitrate to be considered in black 
patients with LVEF ≤ 35% or with LVEF ≤45% combined with 
dilated LV in patients with NYHA Class III-IV dyspnoea despite 
treatment with ACEI, BB and MRA or may be used in patients 
who are unable to tolerate ACEI or ARB (or contraindicated)

•	 Digoxin may be considered in symptomatic patients in sinus 
rhythm despite ACEI (or ARB), BB and MRA.

	 o	 With digoxin, panel pointed that measuring serum levels 
of digoxin is essential to keep it between 0.5-0.8 ng/mL 
as these serum levels showed lower mortality compared 
to those with levels >1 ng/mL [32].

In HF with AF, panel pointed that it is necessary to be careful while 
using digoxin as the chances of using higher dose to control the 
rate lead to more harm than benefit patients. The Retrospective 
Evaluation and Assessment of Therapies in AF (TREAT-AF) study 
[33] in newly diagnosed AF reported greater mortality with digoxin 
even after multivariate adjustment (HR: 1.26, 95%CI: 1.23-1.29, 
p<0.001). Thus, panel advised caution while using digoxin for rate 
control in HF with AF. 

ESC guidelines recommend that following treatment can cause 
harm in symptomatic HFrEF [8]: Thiazolidinediones, Non Steroidal 
Anti-Inflammatory Drugs (NSAIDs) or Cyclooxygenase-2 (COX-2) 
inhibitors, Diltiazem or verapamil, ARB in combination with ACEIs 
and MRA (triple therapy should be avoided at all cost).

Device Treatment of HF With Reduced 
EF

Implantable Cardioverter Defibrillator
In secondary prevention: ESC guideline recommends ICD to 
lower risk of sudden death and all-cause death in patients who 
recovered from arrhythmia causing haemodynamic instability and 
patients who have expected survival of over one year with good 
functional status [8]. Panel agreed to this recommendation. 

In primary prevention: ICD is recommended in symptomatic HF 
(NYHA II-III) with LVEF ≤35% despite ≥3 months of optimal medical 
treatment in those who are expected to live over one year with good 
functional status and have.

•	 IHD

•	 DCM

Here panel pointed that, recent Danish study to Assess the efficacy 
of ICDs in patients with Non Ischaemic Systolic Heart Failure 
on Mortality (DANISH) trial [34] found no difference in all-cause 
mortality in non ischaemic HF patients treated with prophylactic 
ICD + usual care (21.6%) against usual care alone (23.4%) (HR 
0.87; 95% CI, 0.68 to 1.12; p=0.28). Panel also pointed that CRT 
can also reduce factor in such cases but CRT use was equalled in 
both groups (58%) of DANISH trial [34]. However, panel suggested 
that ICD implantation for primary prevention of SCD in ischaemic 
systolic HF is unequivocally accepted; however, same in cases of 

[Table/Fig-2]:	 Treatment approach to HF with reduced EF.
a) Achieve optimal tolerated doses of these medications before adding further treatments;
b) Additional treatments include digoxin, hydralazine, isosorbide dinitrate, left ventricular assist 
device, heart transplantation
ACEI: Angiotensin Converting Enzyme Inhibitor, BB: Beta Blocker, MRA: Mineralocorticoid 
Receptor Antagonist, LVEF: Left Ventricular Ejection Fraction, ARB: Angiotensin Receptor Blocker, 
ARNI: Angiotensin Receptor Neprilysin Inhibitor, HR: Heart Rate, CRT: Cardiac Resynchronization 
Therapy, OMT: Optimal Medical Therapy, VT/VF: Ventricular Tachycardia or Fibrillation, ICD: 
Implantable Cardioverter Defibrillator
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non ischaemic systolic HF should be guarded and guided by age, 
risk for non sudden death and comorbidities.

Panel further advised that prescribing ICD to individuals with 
LVEF ≤35% despite medical treatment will increase the number of 
patients eligible for ICD in Indian setting and that can be enormous 
economic burden in healthcare. Cost associated with ICD is a major 
challenge for their effective implementation [35]. From India, a recent 
multicentric survey on use of ICDs identified that in ICD implantation 
65% were single chamber, CAD was the aetiology in 58.5% cases, 
patients with LVEF ≤35% accounted for 88% of study and indications 
were nearly equal for primary and secondary prevention [36]. As the 
LVEF alone has limitations for predicting the mortality outcomes, 
ICD implantation need to consider factors besides LVEF like NYHA 
class, CAD load, QRS width, LBBB, heart rate variability and others 
[37]. Beside these clinical and electrophysiological parameters, the 
panel suggested consideration of disability and quality of life for 
deciding on use of ICD. As urgent need of India specific guidelines 
on use of ICD was warranted by the panel. 

ESC guidelines state that ICD is not recommended in following 
conditions [8]: 

•	 Within 40 days of an MI

•	 In NYHA Class IV patients with severe symptoms, that are 
not responding to pharmacological treatment unless these 
patients are candidate for CRT, ventricular assist device, or 
cardiac transplantation

Expert opinion:
•	 ICD should only be restricted to ischaemic aetiology HF.

•	 Besides LVEF≤35%, consider clinical, electrophysiological 
parameters, quality of life and cost, before deciding on 
prophylactic ICD implantation.

Treatment of HF with Preserved and Mid-range 
Ejection Fraction
ESC 2016 guidelines recommend to actively screen for presence of 
any cardiovascular and non cardiovascular comorbidities in patients 
of HFpEF and HFmrEF. If present, these should be managed 
with safe and effective interventions. If there are symptoms of 
congestion in either category of HF, diuretics are recommended 
to provide symptomatic relief [8]. Panel members agreed to these 
recommendations. However, as suggested earlier, panel considered 
use of HFpEF or HFmrEF for research purpose. 

Expert opinion: Treatment of comorbidities is essential in HFpEF 
or HFmrEF. Diuretics should be considered for relief of congestive 
symptoms, if any. At present, use of such classification can be 
considered for research purpose.

SUMMARY
BNP/Nt-ProBNP assessment is essential in addition to ECHO 
examination and are complementary in diagnosis of HF. Routine 
laboratory investigations, ECG and chest X-ray are necessary in 
all HF cases. A completely normal ECG may suggest a diagnosis 
other than HF. Iron studies especially serum ferritin and transferrin 
saturation are necessary to rule out iron deficiency and to decide IV 
iron therapy. ECHO is the most primary investigation to diagnose 
HF. Reporting of EF with biplane Simpson method along with 
reporting of global longitudinal strain to determine prognosis should 
be routine practice. Exercise testing should be reserved at centers 
with expertise available to perform it. CMR imaging is to be done 
in selected cases where expertise available to assess the viability 
and functionality of myocardium before subjecting to coronary 
angiography. Coronary angiography can be first-line investigation to 
determine the coronary anatomy in HF due to CAD.

Besides diuretic, ACEIs, and BB, MRA is advised in all HF cases 
including the asymptomatic ones with monitoring of potassium. 

Replacing ACEI/ARB with ARNI in selected cases should be 
considered after taking in to account, affordability and availability 
to derive further mortality benefits. In Indian HF cases, HR below 
70 bpm is rarely achieved even in patients receiving BB treatment 
paving way for use of ivabradine. Digoxin is indicated only in severe 
symptomatic cases who fail to respond to all previous treatments 
and if patients developed AF. Serum levels between 0.5-0.8 ng/mL 
are advised. ICD is advised in ischemic HF cases after taking into 
consideration LVEF, clinical, electrophysiological parameters, cost 
and quality of life of patient.
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