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Medical Management of Heart Failure
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ABSTRACT
Heart failure is a clinical condition where heart is unable to provide sufficient blood flow to meet metabolic
requirements of the body. This clinical syndrome is characterized either by restricted filling of ventricles (diastolic
heart failure) or by ejection abnormalities (systolic heart failure). Heart failure associated mortality is higher than in
most malignancies. This article aims at discussing the available pharmacotherapy in patients with reduced ejection
fraction and preventive therapies that can be used to limit progression of structural and functional changes that
worsens heart failure.

Heart failure is a clinical condition where heart is
unable to provide sufficient blood flow to meet
metabolic requirements of the body. This clinical
syndrome is characterized either by restricted filling
of ventricles or by ejection abnormalities. Heart
failure patients will manifest with symptoms such as
dyspnoea because of pulmonary congestion,
peripheral edema and ascites due to impaired venous
return. General symptoms such as nausea, lack of
appetite, and fatigue may also be seen. Conditions
those are responsible for developing heart failure
includes ischemic heart disorders, hypertension,
valvular disease, post infectious myocarditis,
connective tissue diseases (e.g. systemic lupus
erythematosus), cardiomyopathy, metabolic
disorders, systemic toxins, and cardiotoxic drug and
idiopathic.1 Knowledge of structural pathologies
and hemodynamic changes is essential for managing
a patient of heart failure. Hence management of
heart failure includes treatment of causative
pathology. Besides this the major goal of therapy is
to relieve symptoms, avoid hospital admissions,
2
prolong life and also improve quality of life.
Pharmacotherapy has found to be beneficial mainly
in patients with reduced ejection fraction.
Alternatively preventive therapies can be used to
reduce progression of structural and functional
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changes that worsens heart failure. Heart failure
patients have a poor prognosis due to limited
treatment options. Heart failure associated mortality
2
is higher than in most malignancies. Though new
treatment options have been introduced and CHF
mortality has decreased considerably over the past,
yet still very high rates of 5-year mortality and
chances of frequent re-hospitalisations has been
2
observed in patients of heart failure.
Broadly management of heart failure is divided
into : Symptomatic treatment & Long term
prophylaxis.
Symptomatic treatment comprises of Diuretics to
relieve the symptoms of congestion and Inotropes to
improve cardiac output. Long term prophylaxis is
given to retard progress of heart failure and improve
survival rate. Nowadays major focus is shifted
towards prophylaxis so as to retard pathological
changes and improve outcome. Drugs used for
Prophylaxis include Drugs acting on Renin
Angiotensin Aldosterone System (RAAS), Beta
blockers, Mineralocorticoid Receptor Antagonists
and some newer drugs.
General Measures advised include Life style
changes, fluid and salt restriction, alcohol
restriction, weight control, and graded supervised
exercise program. Treatment strategies have been
based upon the understanding of the compensatory
mechanisms which are activated during heart
failure. The Renin angiotensin aldosterone system
and sympathetic system get activated to bring
compensatory pathological changes. And treatment
aims at reducing activation of these systems.
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Pharmacotherapy
Diuretics
Digoxin
ACE Inhibitors and ARB
Beta Blockers
Mineralocorticoid receptor antagonist
Newer Therapies3,4
= Angiotensin ReceptorNeprilysin Inhibitor
(ARNI) (e.g. Valsartan / Sacubitril)
= Sinoatrial node modulator (ivabradine).
= BNP Analogues : Nesiritide
= Vasopressin antagonist : Tolvaptan
= Iron Therapy
= Inodilator : Levosimendan
= Endothelin Receptor Antagonists
ACE INHIBITORS (ACEI) AND
ANGIOTENSIN - II BLOCKERS (ARB) :
Use of ACE inhibitors in various cardiovascular
diseases has lead to the substantial improvement in
outcome and it has significantly reduced mortality
as well as morbidity. Initially ACE inhibitors were
got approval for management of hypertension. But
after better understanding of the pathophysiology of
Congestive heart failure it is well established that
Renin Angiotensin Aldosterone system has a major
role to play in the progression of disease. ACE
inhibitors work by inhibiting Angiotensin
converting enzyme which is responsible for
producing more potent form of angiotensin i.e.
Angiotensin II. This angiotensin II is implicated for
production of pathological changes of activation of
RAAS. Several trials have demonstrated the
positive effect of ACE inhibitors in patients of heart
failure with systolic dysfunction. ACE inhibitor
reduces mortality and frequency of hospitalizations
and improves overall prognosis. The Cooperative
North Scandinavian Enalapril Survival Study
(CONSENSUS) trial established that the addition of
enalapril to conventional therapy in patients with
severe congestive heart failure can reduce mortality
5
and improve symptoms. The Studies of Left
Ventricular Dysfunction (SOLVD) extended these
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benefits of ACE inhibitor therapy to symptomatic
6
and asymptomatic patients.
Althogh Perindopril in Elderly People with Chronic
Heart Failure (PEP-CHF)], study found some
beneficial effect of perindopril among patients with
Heart Failure and diastolic dysfunction, drug
therapy in diastolic dysfunction has not got desired
7
success.
In the Assessment of Treatment with Lisinopril and
Survival (ATLAS trial) a low-dose of Lisinopril was
compared to a high-dose lisinopril therapy in over
3,000 patients of heart failure. Patients in the highdose group had significantly lower risk for
hospitalization and mortality without increasing
chances of drug discontinuation. Maximum
tolerated dose of ACE inhibitor is recommended to
achieve adequate inhibition of the renin-angiotensin
8
system.
ACE inhibitors decreases the formation of
Angiotensin II and also inhibits the degradation of
Bradykinin. This effect of ACE inhibitors on the
Bradykinin pathway differentiate ACE inhibitors
from other agents modulating Renin Angiotensin
System (like angiotensin receptor blockers (ARBs)
and renin inhibitors)and probably contribute to the
clinical benefits of ACE inhibitor All ACE inhibitors
do not have same pharmacological profile.
Captopril (Captopril, Lisinopril) like active drugs
and Enalapril like Prodrugs drugs (enalapril,
perindopril, ramipril, and trandolapril) are the two
major groups.9
Unless contra indicated, all patients of heart failure
with systolic dysfunction shall receive ACE
inhibitor therapy. Symptomatic as well as
Asymptomatic patients shall receive the therapy.
Although the precise level of ventricular
dysfunction at which treatment should be initiated
remains to be clarified. The side effects limiting the
use of ACE inhibitors are cough and angioedema.
ARBs are recommended in patients who cannot
tolerate an ACE inhibitor due to cough or
angioedema. The combination of ACEIs and ARBs
is only recommended in exceptional cases and is
contraindicated in patients with concomitant
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Mineralocorticoid receptor antagonist treatment.
The ARB produces its effect through receptor
blockade and hence considered to be superior as it
blocks all actions of Angiotensin through receptors.
But ACEI has distinct advantage that it also acts on
Bradykinin pathway and produce beneficial effects.
In Valsartan Heart Failure Trial (Val-HeFT)10, the
combination of valsartan and an ACE inhibitor
decreased hospitalizations but did not improve
mortality but in fact mortality was increased when
such a combination was used along with beta
blockers.
Valsartan in Acute Myocardial Infarction Trial
(VALIANT)11 and the Ongoing Telmisartan Alone
and in Combination with Ramipril Global Endpoint
Trial (ONTAR-GET)12 showed that ARBs are not
superior to an ACE inhibitor, and that the addition of
an ARB to a full dose of an ACE inhibitor was
associated with additional adverse effects, including
hypotension and renal dysfunction
BETA-BLOCKERS
Along with RAAS activation neurohumoral
changes in heart failure include sympathetic
activation. Beta blockers have been proved to be
beneficial in reducing sympathetic changes.
the beneficial effects of beta-blocker therapy has
been established in multiple trials.
the Cardiac Insufficiency Bisoprolol Study II
(CIBIS II),13 Carvedilol Prospective Randomized
14
Cumulative Survival (COPERNICUS),
Metoprolol CR/XL Randomized Intervention Trial
15
in Congestive Heart Failure (MERIT-HF), and the
Study of the Effects of Nebivolol Intervention on
Outcomes and Rehospitalisation in Seniors with
Heart Failure (SENIORS).16 COMET,17 OPTIMISE
18
19
HF , B CONVINCED all these studies
equivocally proved that beta blockers reduce
mortality and morbidity associated with heart
failure.
Like ACE inhibitors, beta-blockers should be started
at a low-dose, and doses shall be titrated upward.
Contraindications for beta blocker therapy includes
are bradycardia HR < 55 beats/ min, second- or
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third-degree heart block, marked hypotension < 80
mmHg and bronchial asthma. Diabetes, Peripheral
vascular diseases, Chronic obstructive lung disease
are no more considered as strict contraindication for
beta-blocker therapy. According to the various
guidelines, ACEIs and beta-blockers should be
started immediately after diagnosis heart failure.
Sudden withdrawal of Beta blocker therapy shall be
avoided.
Mineralocorticoid Receptor Antagonists and Renin
inhibitors
Regulation of aldosterone synthesis is regulated by
angiotensin-II and by plasma potassium.
Randomized Aldactone Evaluation Study
20
(RALES) and Eplerenone Post-Acute Myocardial
Infarction Heart Failure Efficacy and Survival Study
21
(EPHESUS) has evaluated role of mineralocorticoid receptor antagonist in the management of
heart failure, Mineralocorticoid Receptor
Antagonists therapy is found to be useful mainly in
severe heart failure.
Eplerenone in Mild Patients Hospitalization and
22
Survival Study in Heart Failure (EMPHASIS-HF)
showed that patients with Mild heart failure will also
get benefited by MRA. most common side effect
seen with Mineralocorticoid Receptor Antagonists
is Hyperkalemia.
23

ATMOSPHERE trial observed that the use of
aliskiren in combination with enalapril was not
associated with a decrease in heart failure
hospitalization or cardiovascular death.
Ivabradine
Treatment of heart failure with beta blocker reduces
heart rate. But while optimising beta blocker therapy
with larger dose adverse effects may appear. If
channel inhibitor (Ivabradine) acts on sinus node
and reduces heart rate without affecting myocardial
contractility. Thus it reduces heart rate like beta
blockers but unlike them ivbradine do not have
significant effect on cardiac contractility and
conduction.
Systolic Heart Failure Treatment with If Inhibitor
Ivabradine Trial (SHIFT)24 noted that addition of
ivabrdine to concomitant heart failure therapy
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resulted in a significant decrease in HF hospital
admissions and cardiovascular mortality.
BEAUTIFUL 25 trial has demonstrated that
ivabradine has beneficial effect in heart failure
patients with heart rate more than 70 per min. Thus
in a patient with sinus rhythm and heart rate more
than 70, Ivabradine can be used as add on therapy to
other heart failure medications.
ANGIOTENSIN RECEPTOR-NEPRILYSIN
INHIBITOR (ARNI)
The FDA approved sacubitril / valsartan in patients
who have chronic and stable but symptomatic HF.
ARNI is a novel treatment concept in HF.Neprilysin
plays a crucial role in the degradation of natriuretic
peptides. ARNI inhibit RAAS and also prevent
degradation of natriuretic peptide. Prospective
Comparison of ARNI with ACEI to Determine
Impact on Global Mortality and Morbidity in Heart
Failure (PARADIGM-HF)26 trial was a large
randomized phase III study which demonstrated the
role of ARNI in heart failure. ARNI can be used as an
alternative to ACEI or ARB. While changing from
an ACEI to sacubitril / valsartan, intake of the ACEI
has to be stopped at least 36 hours before the first
intake of sacubitril / valsartan in order to prevent
angioedema. The major side effect noted with ARNI
was significantly higher incidence of symptomatic
hypotension.
Diuretics
Diuretics are added during initial part of the therapy
to get rid of symptoms of congestion and edema.
These drugs have to be used at lowest possible dose
and afford symptom relief without major effect on
long term mortality.
Digitalis
As observed in Digitalis Investigation Group [DIG]
27
trial , Digitalis reduces morbidly and hospital
admissions but no effect on long term survival.
Besides it has narrow therapeutic index.
Iron
Iron deficiency causes dysfunction of important
proteins in the cardiac muscle and leads to anemia.
Iron deficiency impairs prognosis in heart failure
patients.

<

Volume 27

<

July 2019

In the Ferric Carboxymaltose in Patients with Heart
28
Failure and Iron Deficiency study, intravenous
administration of (ferric carboxymaltose) leads to
improved exercise capacity and positive effect on
quality of life in patients with HF.
In addition to above therapies new drugs like
levosimendan, tolvaptan, nesiritide are being
investigated in the management of heart failure.
Role of B natriuretic peptide is investigated in the
management of heart failure. Endothelin antagonist,
Vasopeptidase inhibitor and many new therapies are
being tried. Device based therapies is also an option
of management. The emphasis of all these therapies
is to prolong life and improve quality of life.
The choice of initial treatment depends on signs and
symptoms along with severity of the disease.
Stevenson et al has developed an algorithm
depending on the presence of congestion and
perfusion status of the patient. Presence of
congestion will be labeled “wet” and absence as
“dry”. Similarly inadequate perfusion is termed as
“cold” and those with good perfusion as “warm”.
Thus four clinical hemodynamic profiles can be
formed by combining this. The most common type
‘wet-warm’ (i.e. congested but well perfused),
group with worst prognosis ‘wet-cold’ (i.e.
congested and hypoperfused), less common ‘drycold’ (not congested and hypoperfused), and lastly
fourth group ‘dry-warm’ representing the
compensated heart failure (decongested, wellperfused). This classification may help to guide
initial therapy and gives prognostic information.29,30
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