CARDIAC FAILURE IN SUBSAHARAN AFRICA: CAUSES AND MANAGEMENT 

Introduction

While tropical medicine continues to be dominated by infectious diseases, the so-called non-communicable diseases and syndromes such as diabetes mellitus, hypertension and cardiac failure have always been important. 

Cardiac failure (CF) is common: while rheumatic heart disease, cardiomyopathies and hypertension are still important causes, atherosclerosis and ischaemic heart disease are becoming more important among urban populations with increasingly frequent risk factors such as obesity, sedentary life style and smoking. The introduction of HIV infection in the 1980s has caused an increase in cardiac disease in particular involving the myocardium (caused by HIV or associated  [opportunistic] infections or malignancy, drug toxicity or nutritional factors) and the pericardium (mainly tuberculous or malignant pericarditis) (Magula, 2003; Makokoto, 2003; Sliwa, 2005). In addition, antiretroviral therapy (HAART) introduces a new risk factor for ischaemic cardiac disease, as certain antiretroviral drugs in particular the protease inhibitors are associated with the lipodystrophy syndrome, hyperlipidaemia, hyperglycaemia and insuline resistance (Makokoto, 2003). 

CF may be caused by endocardial, myocardial or pericardial disease. Endocardial disease usually means rheumatic heart disease (RHD) caused by rheumatic fever that is still common and associated with poverty and overcrowding.  In certain populations (mainly Uganda) endomyocardial fibrosis is an important cause. Myocardial disease leads to dilated, hypertrophic and restrictive cardiomyopathy; of these dilated or congested CM is most common and may be the result of long-standing hypertension, viral myocarditis, toxins such as alcohol, excess iron intake, or vitamin B deficiency. A special form is postpartum cardiomyopathy that has a restricted geographical distribution: in Nigeria pregnant Hausa women are in the habit of a high salt intake by eating rock salt “kanwa” and heating of the body in the puerperium with subsequent vasodilatation, hypervolaemia and hypertension (Elkayam, 2005). Pericardial disease may be caused by rheumatic fever, but more recently HIV associated tuberculous pericarditis has become a more common cause. For all types of heart failure it is important to recognize and treat common aggravating factors such as infections, anaemia and hypertension.    

Heart failure has a high morbidity and mortality that is well recognized in developed countries; additional risk factors for poor outcome in developing countries include concomitant illness, unavailability of drugs and different or decreased response to certain drugs.  

It should be noted that CF is not a diagnosis per se but a manifestation of underlying heart disease; recognizing its cause may significantly improve outcome as specific treatment can be given in addition to the otherwise syndromic approach.

The most pragmatic definition of heart failure is the presence of symptoms and signs suggestive of CF and the response to treatment. Over the years various terminology has been used in describing heart failure (left vs. right-sided, forward vs. backward, systolic vs. diastolic). While left and right-sided heart failure often occur simultaneously, distinguishing between left and right-sided heart failure is useful from a clinical point of view. For example, patients with pericardial effusion (e.g tuberculous in HIV disease) and cor pulmonale (e.g. because of destroyed lungs after tuberculosis or in silicosis) present with right-sided failure only and have a very different approach to management. Distinguishing between backward - and forward failure has limited clinical usefulness. More recently, heart failure has been described as systolic failure (most common: poor contractility of left ventricle e.g. caused by myocardial infarction, dilated CM, hypertensive heart disease) or diastolic failure (less common: increased stiffness of LV and reduced filling that is mainly associated with hypertension and overweight but also may be caused by infiltration of the myocardium e.g. by amyloidosis or haemochromatosis). 

Pathophysiology

The basic concept of heart failure shows that when the LV function fails and the blood pressure drops, the sympathetic nervous system is activated leading to release of catecholamines; this leads to vasoconstriction and increased afterload while also restoring blood pressure. Similarly, impaired renal perfusion leads to activation of the renin-angiotensin aldosteron system (RAAS) causing vasoconstriction but also retention of sodium and water thus increasing preload. Both mechanisms while adequate in other causes of hypotension e.g. caused by hypovolaemia (blood loss, dehydration), are inappropriate in CF because they make things worse by further increasing preload and afterload, thus increasing the work for the already failing heart. The heart will try to maintain cardiac output by dilating and compensating via the Frank-Starling mechanism (increased diastolic fibre length leads to increased output), but ultimately the ejection fraction will fall with decreased output and increased ventricular stiffness (leading to impairment of filling and thus congestion). Other more complex mechanisms are involved; these are beyond the scope of this review.

Approach to the patient with heart failure

This is typically a syndrome in which the diagnosis should be made by taking a careful history and a thorough physical examination (box 1). Additional investigations may be helpful, but are not always available. It is useful to grade the severity of CF using the NYHA classification (box 2).

It is important to look for an underlying cause for the heart failure, which should be treated first (e.g. thyroid disease, anaemia, hypertension); in addition, patients with established and stable CF may present with an exacerbation because of an intercurrent event such as anaemia, infection or arrhythmia. 

Salt restriction should be tried, although in practice this means advising the patient not to add salt to his food and avoid salty food. Moderate activity or exercise may lead to increased exercise tolerance; bedrest is not beneficial. Reduction of weight and alcohol intake are useful.

Treatment

Treatment aims at counteracting the pathophysiological mechanisms underlying CF; this has been the subject of several large studies. 

The options include: 

1. diuretics to reduce extracellular volume 

2. ACE inhibitors to oppose the activated RAAS

3. low dose beta-blockers to oppose increased sympathetic activity

4. venous and arterial vasodilators to reduce preload and afterload

5. digoxin to increase myocardial contractility 

General principles

Although the results of many excellent studies are now available it should be kept in mind that all large studies on medical treatment of heart failure have been conducted in western countries. Some data indicate different responses among blacks, but there are no studies available from developing countries.  Responses to drug treatment may very well differ. Most of these drugs would be expected to be available in a resource-poor setting and it is important to make rational use of them. As a general rule it is important to give adequate doses and to avoid underdosing as the patient may then not have the maximum benefit. This often means higher doses than used for the treatment of hypertension. Make sure what drugs are available when the patient goes home; there is for example no point in starting an ACE inhibitor in hospital if this is not available or affordable after discharge. Lastly, there may be important racial differences in the response to treatment. 

Use of specific drug classes

Diuretics

In severe CF furosemide 40 - 80 mg is given intravenously as congestion of the gastrointestinal tract may influence absorption of oral drugs. If the diuretic response is not satisfactory, a higher dose should be given rather than repeating the same dose. In renal insufficiency maximum doses of 160-200 mg are used. High doses should be infused slowly to avoid acute ototoxicity. After stabilization, the patient can be switched to oral administration.

Thiazide diuretics in particular hydrochlorothiazide (HCT) are widely available and can be used as maintenance drugs e.g. HCT 25 - 50 mg once daily, but it is not as effective as furosemide. Thiazide diuretics unlike furosemide are not effective in renal failure. A combination of oral furosemide and HCT may be successful, but both may lead to hypokalaemia. Potassium supplements are advised such as Slow-K or if not available, fruits can be recommended of which green banana’s (10 mmol/100 g) and avocado’s (7 mmol/100 g) contain most potassium (Delapenha, 1980); if available potassium and urea and creatinine levels should be checked. Monitoring of blood pressure is mandatory.  

Potassium-sparing drugs (spironolactone, amiloride, triamterene) may be added to either furosemide or thiazides for increased diuretic effect; these will also counteract loss of potassium so that no supplements are needed. They also oppose the effects of raised aldosterone levels. Spironolactone (25-50 mg od) (or the more selective aldosterone antagonist eplerenone) has been shown to reduce mortality (30% reduction) in patients with NYHA class III and should always be added if available (Pitt, 1999). Whether a similar effect can be expected in patients with milder CF is the subject of study.

ACE inhibitors (ACE-I)

This powerful class of drugs is increasingly becoming available in the tropics. They reduce mortality up to 50%  (Garg, 1995) and should be prescribed to all CCF patients if available. In various studies the effect of ACE-I was less in blacks as compared to whites, while blacks had more benefit from isosorbide - hydralazine combination (Carson, 1999; Taylor, 2004). Captopril and enalapril are the most well known compounds. Initiating treatment includes a test dose (captopril 6.25 mg or enalapril 2.5 mg orally) and the BP should be measured before and 30 minutes later. Some patients may show a severe drop in BP, in particular those on diuretics; in that case the diuretics should be stopped for a few days and restarted after introduction of the ACE-I. It is important to dose adequately. This would mean for captopril 50 mg tds and for enalapril 20 mg bd or lisinopril 40 mg od. In renal failure doses should be reduced.

Angiotensin II receptor blockers (ARB). These may be used instead of ACE inhibitors in case of intolerance or may be added; they are however expensive. They are probably equally or somewhat less effective than ACE-I in class NYHA II or III (Jong, 2002). 

Vasodilators

Isosorbide dinitrate  40 mg tid or and hydralazine 25-100 mg tid are a good option and have been shown to reduce mortality although not consistently. Afro-Americans seemed to benefit most (Carson, 1999; Taylor 2004). It has the disadvantage of a large number of tablets.

Beta-blockers

In the recent past these were thought to be contraindicated because of their negative inotropic and chronotropic action. More recent insight focuses on the counteraction of sympathetic activation, thus reducing catecholamine levels; furthermore they improve coronary perfusion and have an antiarrhythmic effect. In the long term, the LV ejection fraction increases and mortality is reduced by 50% (Packer, 2001). Beta-blockers are indicated for NYHA class I, II and III. These effects have so far been shown for a limited number of beta-blockers, which include carvedilol, bisoprolol and metoprolol (Brophy, 2001; Foody, 2002). Other beta blockers may be used that may be more commonly available such as atenolol and also the non-cardioselective beta-blocker propranolol as the effect is not influenced by cardioselectivity.  Furthermore, patients need to be stabilized without oedema before starting a beta-blocker. Low doses should be given initially that needs to be further titrated over weeks and require frequent outpatient visits to detect deterioration; depending on available infrastructure this may or may not be feasible. There are some concerns about effectiveness in blacks.

Digoxin

Digoxin may increase myocardial contractility and thus improve left ventricular output. The classical indication for digoxin is atrial fibrillation with rapid ventricular response leading to CF. An important study has shown that while digoxin does not have an overall effect on mortality in CF, it reduces mortality due to worsening of heart failure. Patients also benefit by increased well-being and reduction in hospital admissions although there appears to be an increased risk of sudden death (DIG trial, 1997). Digoxin should not be started in patients with acute CF, but it may be given to patients who are still symptomatic on a regimen of diuretics and an ACE-I.

Other drugs

Calciumantagonists should not be used in heart failure. Patients with atrial fibrillation should be on anticoagulation to prevent thromboembolism; while it is usually not feasible to give warfarin because of lack of capacity to monitor INR, aspirin (75 mg od) may be given although its effect may be minimal. NSAIDs should be avoided as they lead to fluid retention.

In summary, all patients should be started on a loop diuretic and spironolactone, and an ACE inhibitor is started after fluid control. After that a beta blocker is introduced (if feasible). Digoxin may be added in those who are still symptomatic. An ARB may be added if needed. Blacks may benefit from isosorbidedinitrate and hydralazine, in particular those who cannot afford ACE-I or who do not respond well to ACE-I or beta-blockers. Potassium supplements are not necessary if an ACE-I or spironolactone is used.

Additional measures include low sodium diet, physical exercise, stopping alcohol and counselling about compliance and not letting drugs run out.
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Box 1

History

· history of rheumatic fever

· known cardiac problems

· hypertension

· recent (viral infection-like) illness

· degree of exercise that causes breathlessness

· walking on flat, walking and talking, walking uphill etc.

· effect of symptoms on daily life

· unable to work, go out

· ankle swelling

· orthopnoea

· paroxysmal nocturnal dyspnoea

· nocturia

Physical Examination

· BP 

· pulse rate and rhythm

· basal crepitations

· displaced apex beat

· gallop rhythm

· murmurs

· JVP raised

· hepatomegaly

· ascites

· oedema (ankle/leg/sacral)

Evidence of pericardial effusion

· pericardial rub

· enlarged heart on percussion while apex beat not displaced

· muffled heart sounds

· signs of right-sided heart failure with normal chest

· pulsus paradoxus

· Kussmaul’s sign 


· hepatojugular reflux

Evidence of valvular heart disease

· cardiac murmur

· abnormal and extra heart sounds

· features of heart failure 

Evidence of pulmonary hypertension

· underlying pulmonary condition

· left parasternal heave (right ventricular hypertrophy)

· loud or palpable P2



· evidence of pulmonary and/or tricuspid valve regurgitation

· features of right-sided heart failure

Additional useful investigations include

· CXR (heart size, evidence for pulmonary oedema)

· ECG (LVH, arrhythmias)

· Ultrasound (LVH, contractility, valvular lesions, pericardial effusion)

· Renal function: urea, creatinine

· Urine analysis

Box 2

The New York Heart Association (NYHA) classification of heart failure

Class I Aymptomatic left ventricular dysfunction

Cardiac disease present, but no undue dyspnoea from ordinary activity

Class II Mild heart failure

dyspnoea not at rest, but present on ordinary activity

Class III: Moderate heart failure. 

Cardiac disease causing marked limitations of physical activity, with dyspnoea on less than ordinary activity

Class IV. Severe heart failure

Cardiac disease causing dyspnoea at rest.
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