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Abstract:
Background: Heart failure is a chronic and progressive
disorder which results due to inability of the heart to pump
adequate blood to meet up the metabolic demands of the
body.
Detecting patients with heart failure could be simple but
rather complex of clinical decisions as presentation could
be classical or non-specific with minimal symptoms and
or signs.
Management is aimed at relieving symptoms, improving
quality of life, preventing hospitalisation and arresting
disease progression thus prolonging survival. In addition
to pharmacologic measures, non-pharmacologic ones
are also employed.
Method: Relevant literature was reviewed using medical
journals and also via internet. The key words employed
were: Heart failure, Chronic heart failure, Diuretics,
Vasodilators, Angiotensin receptor blockers (ARBS) and
Angiotensin converting enzyme inhibitors (ACEI). The
National Heart, Lung and Blood Institute, Canadian
Cardiovascular Society, American College of Cardiology
websites were also used in the course of this review.
Results: This review was able to support the use of betablockers, ACEI, ARBS, digitalis, diuretics, vasodilators
and aldosterone antagonists in the management of
chronic heart failure.
Conclusion: The objectives of drug therapy in heart
failure includes the short-term goals of stabilising the
patient, improving haemodynamic function and
conferring symptomatic improvement, as well as the
long-term goal of limiting disease progression,
decreasing hospital re-admission rates and improving
survival. The cause needs to be established and
aggravating factors identified (and where possible
treated). Most of the drugs, if not all, are used in
combination with one another to achieve maximal
therapeutic goal. Use of some drugs could be entertained
as an add-on therapy depending on any co-existing
medical condition.
KEY WORDS- Chronic Heart Failure, Diuretics,
Angiotensin Converting Enzymes Inhibitors, Angiotensin
Receptor Blockers, Beta Blockers, Vasodilators.
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INTRODUCTION:
Heart failure, which is the resultant effect of inability of
the heart to pump adequate blood to meet up with the
metabolic demands of the body, is on the increase in
both incidence and prevalence the world over. It is a
leading cause of death and hospitalisation in the
developed world1.
In the United Kingdom the incidence of heart failure is
about 20-30:1000 per year and the prevalence is about
1%; this increases with age reaching about 30% in
2
those over 80 years . The prevalence increases with an
3
ageing population and could be as a result of
improvements in the management of myocardial
infarction with more people surviving to develop the
condition in later life.
In developing countries, epidemiological data on heart
failure is generally lacking except from local studies
carried out in some centres. However, in a study
conducted by Adedoyin et al to assess a five year
incidence and patterns of cardiovascular disease in a
Nigerian teaching hospital involving a total number of
1104 subjects, heart failure was found to be the most
prevalent (35%) followed by hypertension (25%)4.
In old age, there is stiffening of the arteries which alters
the afterload and left ventricular geometry. The resting
left ventricular systolic function is spared but there is a
substantial change in the left ventricular diastolic
function. This adversely lowers the threshold at which
cardiovascular diseases become apparent5,6.
CLINICAL MANIFESTATIONS:
This could be classical or non-specific with minimal
symptoms and or signs. Presentation could be just
exertional dyspnoea or shortness of breath. Other
symptoms may include orthopnoea, paroxysmal
nocturnal dyspnoea, dependent oedema and
productive cough. Clinical review may reveal bibasal
crepitations, third heart sound and in some cases fourth
heart sounds, murmurs, gallop rhythm, cold
peripheries, peripheral cyanosis, low systolic blood
pressure, raised JVP, pleural effusions and
hepatomegaly5.

Correspondence: Dr. J. A. Saleh, drjalals@yahoo.com

Nigerian Journal of Medicine, Vol. 16, No. 2, April - June 2007

102

Pharmacotherapy For Chronic Heart Failure: 1Dr. J. A. Saleh, 2Dr. B. M. Aji, 3Dr. H. Yusuph,

In the elderly, presentation is often subtle and bizarre
hence the delay in diagnosis thus presenting in a
decompensated stage. Acute confusion, generalised
weakness, fatigue/impaired exercise tolerance, daytime
oliguria and nocturia may be the presentation; acute
dyspnoea or resting tachycardia may not be there5.
INVESTIGATIONS:
Although chronic heart failure is a clinical diagnosis,
investigations help in establishing the cause, risk of
complications and worsening of clinical picture. This may
include:
- Chest X-ray
- Electrocardiography
- Full blood count
- Echocardiography
- Cardiac catheterisation for pressure recordings or to
rule out pulmonary disease as a cause of left sided
heart failure
- Holter monitoring
- Doppler Echo (differentiates ventricular systolic or
diastolic dysfunction)
- Radio-nucleotide ventriculography (differentiates
segmental and global wall motion abnormality)
- Stress testing (often assess the response of elderly
5
patients to therapy) .
- Serum urea, electrolytes should form part of the
routine investigations in all patients
- In obscure cases, thyroid function test, iron studies,
serum-calcium, electrophoresis (e.g. amyloidosis),
ACE (e.g. sarcoidosis) blood culture, heavy metal
poisons; Ventricular biopsy, CT-scan and MRI could
also be used.
PHARMACOTHERAPY:
The drugs employed acts not only on the heart alone but
other organs and or endocrine systems as well. They are
often used in combination with one another for enhanced
therapeutic goal.
DIURETICS:
Its use reduces the risk of death and worsening of heart
7
failure as evidenced by some studies . They reduce preload thus improving pulmonary congestion and oedema.
Although several studies have indicated its use to treat
8,9
fluid overload , it should not be used alone to manage
heart failure. The potassium sparing type confers
additional benefit than the non-potassium sparing type10 in
great number of patients as in addition to improving the
functional status of patients, there is a substantial
reduction in the rate of hospitalizations as well as mortality

11-13

of patients . The use of diuretics generally, should be
tailored to individual need and sometimes stopped14
especially in patients who are not fluid overloaded.
ANGIOTENSIN CONVERTING ENZYMES
INHIBITORS (ACEI):
In chronic heart failure, the renin-angiotensinaldosterone mechanism is activated15. This leads to
increase in the preload and afterload with angiotensin II
adversely affecting the cardiac muscles. These drugs
have been shown to reduce both morbidity and
mortality in patients with symptomatic chronic heart
16,17
failure and asymptomatic left ventricular dysfunction .
They reduce systemic vascular resistance and venous
pressure, and further lower the levels of circulating
catecholamines thus improving myocardial activity.
ANGIOTENSIN II RECEPTOR BLOCKERS (ARBs):
These drugs (e.g. Losartan, valsartan and ibersartan)
have similar effects to ACEI but do not affect bradykinin
metabolism thus do not produce cough as an unwanted
side effect. They specifically block angiotensin II type 1
receptors, which presumably mediate most of the
18.
adverse effect of angiotensin II in heart failure
Angiotensin-receptor blockers are a safe and effective
alternative; they are often employed when ACEI are
contraindicated, as they do not primarily show
superiority over the ACEI but rather a more favourable
effect of the ACEI14. Its use, as the ACEI, requires
careful monitoring as may produce hypotension,
hyperkalaemia and renal dysfunction.
ALDOSTERONE ANTAGONISTS:
Aldosterone regulates urinary retention of sodium,
excretion of potassium, and tissue inflammatory
response and stimulates cytokine secretion, fibroblast
growth, and collagen turnover19. There is increase level
of aldosterone seen in heart failure which is due to
increased production by the adrenals and decreased
hepatic clearance as a result of hepatic
19
hypoperfusion . It may equally be secreted
independent of angiotensin II concentrations hence the
need to block it20. Inhibition of ACE suppresses
aldosterone temporarily ('the aldosterone escape')
hence the need for direct blockade of aldosterone to
give salutary effect20.
Spironolactone reduces mortality significantly when
added to conventional treatment. However, the dosage
of spironolactone and eplerenone should be from a low
dose. Recent studies have shown incidence of
hyperkalaemia in patients receiving spironolactone
21
hence the need for close monitoring .
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VASODILATORS:
this class of drug lowers systemic vascular resistance
thus improving arterial haemodynamics. In the first VHeFT study they were shown to reduce mortality in
chronic heart failure, though not so in the long-term
14
trials . Some studies have showed that the use of
Enalapril 2 2 or hydrallazine-isosorbide dinitrate
combination improves survival and left ventricular
ejection fraction23.
BETA-ADRENERGIC RECEPTOR BLOCKERS:
Multiple clinical trials have shown that this class of drugs
have significant role to play in the management of
patients with chronic stable heart failure as they reduce
all-cause mortality rate significantly, regardless of the
24-26
cause . They should be used with caution, at a low dose
and under close supervision. In addition to reducing
hospitalisations, they improve functional status and left
27
ventricular function . The commonly employed drugs are
Carvedilol, Bisoprolol and Metoprolol; they both reduce
mortality and morbidity irrespective of the severity of the
28
heart failure . Contraindications to its use include severe
bronchospasm, advanced heart block, bradycardia, and
hypotension.
DIGITALIS GLYCOSIDES:
are often used to support myocardial function in patients
with left ventricular dysfunction as the inotropic state of
the failing myocardium is impaired. They have
neurohormonal effect rather than just being weak
inotropes as supported by recent studies; it suggests that
they sensitizes baroreceptors, decrease sympathetic
29
outflow and inhibit renin release . A study showed that
use of digoxin reduces hospitalisation and improves
clinical status of patients30.In a study conducted by
Digoxin Investigation Group, it showed that digoxin
combined with ACEI and diuretics, reduced death and
hospitalisation resulting from progressive heart failure in
patients in sinus rhythm31.
INOTROPIC AGENTS:
32
Timewell et al have shown that use of beta agonists
(xamoterol) as monotherapy in heart failure is associated
with favourable outcome; however, other studies have
shown that mortality was unfavourably influenced by its
long term use especially in patients with moderate-to33,34
severe heart failure . Although use of dopamine agonist
(ibopamine) as an additive improves symptoms in heart
failure, this class of drugs increases the risk of death in
35,36
advanced heart failure . Phosphodiesterase inhibitors
(sildenafil) in heart failure increases intracellular cAMP

concentrations and augments excitation-contraction
coupling; however, its long term use is associated with
37
severe cardiac side effects and increase in mortality .
- ANTITHROMBOTIC AGENTS:
at present has no supporting evidence for their routine
use in heart failure due to non-ischaemic cause and in
sinus rhythm; it is equally uncertain whether they
reduce the incidence of thrombo-embolism in patients
with heart failure38.
- CACIUM CHANNEL BLOCKERS:
The dihydropyridines worsens heart failure hence
contraindicated in such patients; this is because of their
negative inotropic effect 39,40 . Studies showed
amlodipine and felodipine to be the only members that
prove safe in patients with heart failure but without
41-43.
coronary heart disease
ENDOTHELIN RECEPTOR BLOCKERS:
Endothelin-1, synthesized by the endothelial linings of
the blood vessels, greatly plays an important role in the
pathophysiology of heart failure44 because of its
vasodilator effect and, salt and water retention
properties. Studies have shown that blocking these
receptors with Bosentan, an oral endothelin receptor
blocker, significantly influence the outcome of heart
45
failure . However, its role slowing the progression of the
disease and improving survival remains to be
established46.
VASOPEPTIDASE INHIBITORS:
This class of drugs inhibits neutral endopeptidase and
47
ACE . They improve haemodynamic effects and
clinical status in patients with decompensated
congestive heart failure through its vasodilatory actions,
hence BNP-guided treatment has been shown to
reduce the cardiovascular adverse event rate, and
delay the time to first event in patients with symptomatic
15,48
heart failure (NYHA class IIIV) . A study on
omapatrilat, a vasopeptidase inhibitor, showed its
49
superiority over ACEi and is reserved for use in
50.
refractory heart failure patients
ANTI-ARRYTHMIC AGENTS:
are not routinely employed in the management of heart
failure because of their negative inotropic effect. This is
not withstanding the fact that heart failure patients are at
high risk of sudden death most likely from arrythmias51.
Amiodarone may be employed, if the need arises, in
heart failure patients due its proven safety compared to
other members of the group52.
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OTHER AGENTS:
clinical trials of some newer drugs like arginine
vasopressin antagonists54, anti-TNF53, and the use of
55
oestrogen in elderly patients , are yielding positive
results.
CONCLUSION:
Drug therapy has greatly improved the management of
heart failure unlike in the past when prognosis was of
dismal nature. This review was able to discuss the
different drugs employed in the management of heart
failure. However, side effects of these drugs should be
closely observed and be part of the management.
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