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Introduction

The need for a common set of recommendations for sub-
Saharan Africa

The available data from a few countries in the sub-
Saharan Africa (SSA) have highlighted the increasing
importance of non-communicable diseases (NCD) in
this region, and these countries have taken steps to
develop relevant policies and programs to address this
issue [1,2]. It is likely that cardiovascular diseases
(CVD) are particularly poorly detected and treated in
the primary health care setting in SSA. Countries
in SSA should therefore be encouraged to establish
country-specific recommendations for the prevention
and management of NCD [as already recommended by
the World Health Assembly and the World Health
Organization (WHO) Regional Committee for Africal.
Blacks in SSA develop complications of stroke, heart
failure, renal failure and peripheral vascular disease
from hypertension [3]. At present, coronary heart dis-
ease is relatively uncommon, probably because blacks
in SSA have lower serum cholesterol levels and higher
high-density lipoprotein cholesterol levels compared to
the Caucasian population group in the Western World
and African-Americans [3]. Although there are good
studies on the response and tolerability of antihyper-
tensive drugs in SSA, there are no long-term morbidity
and mortality data available. The ALLHAT Study,
which included a large subset sample of African-Amer-
icans, and the AASK study assessed long-term morbid-
ity and mortality [4,5].

In the face of the emerging CVD epidemic faced by
African countries, African heads of state and govern-
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ment adopted the Durban Decision in 2001 (AHG/
Decision 179) that emphasized the need to address
arterial hypertension and CVD risk control in Africa.
The Erasmus Hospital-Free Brussels University (Bel-
gium), with the assistance of the European Commis-
sion, took leadership to support this program, and
subsequent support was gathered from the World
Health Organization and several other partners, such as
the World Hypertension League, World Heart Federa-
tion, US Center for Diseases Control, Global Forum for
Health Research in Developing countries and African
Union. A Conference on Hypertension and Cardio-
vascular Disease in the African region was held at the
Erasmus Hospital-Free Brussels University on 10-12
May 2003 and was attended by 70 prominent African
and international experts on hypertension and CVD.
Current knowledge related to hypertension and CVD
in Africa was reviewed and participants identified
recommendations on hypertension for the SSA region
as a priority. A draft of recommendations for the
diagnosis and management of hypertension in SSA was
prepared during the conference on the basis of conclu-
sions of three previous experts consultative meetings
held in Africa in 2001 and 2002. The main principles of
such recommendations were discussed and agreed upon
in a plenary session, and the document was finalized by
an open group of these experts through electronic
correspondence (Chairman: Y.K. Seedat).

The recommendations follow the main lines stated in
the 2003 WHO/ISH Statement on Management of
Hypertension [6], the 2002 WHO Cardiovascular Risk
Management Package in Low- and Medium-Resource
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Settings [7], the American JNC 7 guidelines [8], the
European guidelines [9] and a consensus statement of
the Hypertension in African-Americans working group
of the International Society on Hypertension in Blacks
[10]. Although it is important to consider the science of
medicine for the treatment of hypertension, particular
consideration should be given to cost-effectiveness and
affordability because many countries in SSA have
severe resource constraints. In some of them, the health
budget per capita does not exceed US$10 per year and
this is severely insufficient to address the needs posed
by the double burden of non-communicable diseases
and infectious diseases, including AIDS.

Blood pressure measurement and clinical
evaluation

Blood pressure detection and confirmation

This is a vital clinical sign but poorly understood by
health care categories. The European Society of Hyper-
tension recently published detailed recommendations
which the IFHA endorses [11]. It should be empha-
sized that the diagnosis, management, treatment, epi-
demiology and research of hypertension is dependent
on accurate measurement of blood pressure and that, if
blood pressure measurement is inaccurate, it follows
that incorrect decisions will be made [11]. Health care
professionals are strongly advised to measure blood
pressure at each encounter with the patient or other
health care seeker. Blood pressure should be measured
in subjects comfortably seated for at least 10 min in a
quiet setting. Because of the variability of measure-
ments of casual blood pressure, decisions based on
single measurements will result in erroneous diagnosis
and inappropriate management. Reliability of measure-
ment is improved if repeated measurements are made.
At least two measurements at 1-min intervals should be
taken at each visit with a repeat measurement if there
is uncertainty, if blood pressure differs by > 5 mmHg
between two readings or there is distraction. It is better
to perform a few carefully taken measurements rather
than carry out a number of hurried measurements [11].
Self-measurement of blood pressure (or in pharmacy) is
a simple way to both monitor and assess the ‘white coat
effect’, which has considerable clinical and economic
importance because wrongly labelled hypertensive pa-
tients are likely to be given unneeded drugs for years.

Hypertension is thus defined as a persistently elevated
systolic and/or diastolic arterial blood pressure of 140/
90 mmHg or more in subjects aged 15 years and above
(Table 1). The relationship between blood pressure
and risk of CVD events is continuous and consistent
across the entire blood pressure range starting from
115/75 mmHg [6,8]. However, it is acknowledged that
individuals with blood pressure readings in the range
120-139/80-89 mmHg have a non-optimal pressure
(called pre-hypertension in the American guidelines)

Table 1 JNC 7 classification of blood pressure for adults aged
18 years and older [8]

Blood pressure Systolic blood pressure Diastolic blood pressure

classification (mmHg)? (mmHg)
Normal <120 And < 80
Prehypertension 120-139 Or 80-89
Stage 1 hypertension 140-159 Or90-99
Grade 2 hypertension =160 Or =100

2When a patient’s systolic and diastolic blood pressures fall into different
categories, the higher category should apply. In SSA, the age under
consideration is 15 years and above.

and are at increased risk for progression of hyper-
tension. In the context of SSA, such patients should be
advised to have their blood pressure checked once per
year and advised to follow non-pharmacological meas-
ures in the interval.

Recommended devices

When it is not feasible to use automated devices
validated by international standardized protocols, good
quality mercury devices are generally recommended.
Automated devices should be used if independently
validated devices are available at affordable prices.
When arriving at a decision to use automated devices,
consideration must be given to the cost of batteries,
annual servicing charges and durability in addition to
the purchase price. In certain settings, anaeroid devices
may have to be used as they are least expensive.
However, they can become inaccurate without the user
being aware of it and require calibration every 6 months
[11]. An up-to-date list of validated devices is available
on the World Wide Web at http://www.dableducational.
com) [12].

Self-measurement/ambulatory monitoring
T'wenty-four-hour ambulatory blood pressure monitor-
ing should not be part of routine blood pressure
evaluation but would be valuable in subjects with
refractory hypertension, borderline hypertension, episo-
dic hypertension and white-coat hypertension. Due to
the unavailability of such equipment in most parts of
SSA, repeated self-measurement using clectronic de-
vices may be an alternative. In general, it has been
shown that office values of 140/90 mmHg approxi-
mately correspond to 24-h average values of 125/
80 mmHg [9].

Clinical evaluation

Evaluation: history, clinical examinations, routine laboratory
investigations

As emphasized by the WHO and other guidelines [7,9],
blood pressure should not be assessed in isolation, but
be part of a more comprehensive assessment that
includes other risk factors of CVD. This will allow
assessing a patient’s total CVD risk and clinical man-
agement (pharmacological and non-pharmacological)
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can be better adapted. In all cases, age, sex, smoking
and alcohol consumption, physical activity, weight —
height (body mass index, BMI) and the personal and
family history of premature CVD and other risk factors
(particularly diabetes) should be recorded.

The clinical and laboratory evaluation of the hyper-
tensive patient should be conducted with four aims:

(1) To confirm a persistent elevation of blood pressure
and determine the level.

(i1) To determine the presence of target organ damage
and quantify its extent.

(ii1) To search for other cardiovascular risk factors and
clinical conditions that may influence the prognosis
and treatment.

(iv) To identify or exclude secondary causes of hyper-
tension.

History and physical examination

e History should inquire into age, gender, tobacco
habits, physical activity, previous or current anti-
hypertensive medication, use of drugs or sub-
stances likely to raise blood pressure and daily
intake of salt and fruits and vegetables in the diet.

e Personal and family history should include enquiry
about CVD (stroke, heart failure, angina, heart
attack) kidney disease and risk factors for diabetes,
and possibly hypercholesterolemia, obesity, prema-
ture CVD among parents and siblings.

e Full physical examination should be performed
including murmurs at heart level and bruit in main
arteries (carotids, abdominal aorta, femoral), artery
pulses (e.g. feet), and evidence of left or right heart
failure.

e  Weight should be obtained at each wvisit. The
current normal weight of patient should be deter-
mined using BMI (< 25 kg/m?) and health workers
should inform patients on their normal weight. It is
advisable to also measure waist—hip circumference
to assess central obesity [13].

e Routine laboratory investigations

e Standard routine laboratory investigations will de-
pend on available facilities and resources [3,7]. If
feasible, hypertensive patients should undergo at

Table 2 Risk stratification (ESH/ESC guidelines) [9]

Recommendations for sub-Saharan Africa Lemogoum etal. 1995

least the following:

(1) Urinalysis for blood, protein and glucose. Re-
peat tests and consider further analyses if any
of these tests are positive.

(i1) Microscopic examination of urine.

(i11) Blood chemistry for potassium, creatinine, fast-
ing and/or random glucose. Always repeat
fasting blood glucose if the test is abnormal
and the patient is unaware of previous dia-
betes.

(iv) Fundoscopy, electrocardiograph and serum li-
pids (facilities for these investigations may not
be available in many settings in SSA). Serum
lipids are not an important investigation in
Blacks of SSA because of their low levels [3].

e Further investigations to exclude secondary hyper-
tension and target organ damage should be guided
from the history, examination, routine investiga-
tions and patient resources.

Risk factor identification and stratification
Rationale for cardiovascular risk evaluation

A comprehensive risk factor evaluation is central to the
management of hypertension. (Table 2). A patient with
hypertension and no risk factors will not be managed
clinically in the same way as a patient with the same
level of hypertension together with several other risk
factors. Factors that affect blood pressure management
are divided into: (i) risk factors for CVD; (i1) target
organ damage (Table 3) and (iii) associated clinical
conditions.

Management of high blood pressure and

cardiovascular risk factors

Trexatment goals

e To achieve blood pressure < 140 mmHg and
<90 mmHg in those with uncomplicated hyper-
tension.

e To achieve target blood pressure of < 130 mmHg
and <80 mmHg in those with established CVD
(coronary heart disease or cerebrovascular disease)
or diabetes or chronic renal disease.

e To manage identified risk factors, target organ
damage and associated clinical conditions.

e To institute appropriate patient education.

Blood pressure (mmHg)

Grade 1 (mild hypertension) SBP

Other risk factors and disease history 140-159 or DBP 90-99 mmHg

Grade 2 (moderate hypertension) SBP
160-179 or DBP 100-109 mmHg

Grade 3 (severe hypertension) SBP
= 180 or DBP = 110 mmHg

I No other risk factors Low risk

Il One or two risk factors Medium risk

Il Three or more risk factors of target High risk
organ damage or diabetes

IV Associated clinical conditions Very high risk

Medium risk High risk

Medium risk Very high risk
High risk Very high risk
Very high risk Very high risk

SBP, Systolic blood pressure; DBP, diastolic blood pressure.
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Table 3 Cardiovascular risk factors and target organ damage [8,9]

Factor affecting management

Major risk factors
Hypertension
Smoking
Obesity (BMI = 25 kg/m?), especially central obesity
(abdominal circumference: men, = 102 cm; women, = 88 cm)
Physical inactivity
Diabetes mellitus
Dyslipidemia
Proteinuria, microalbuminuria
Age (> 55 years for men; > 65 years for women)
Family history of premature CVD (men < 55 years or women < 65 years)
New emerging risk factor
Metabolic syndrome
Target organ damage
Heart
o Left ventricular hypertrophy
o Heart failure
* Angina or prior myocardial infarction
e Previous coronary revascularization
Brain
o Stroke or transient ischemic attack
Chronic kidney disease
Peripheral artery disease
Retinopathy

BMI, body mass index; CVD, cardiovascular disease.

Lifestyle modification

The WHO-CVD Risk Management Package for Low-
and Medium- and High-Resource Settings [7] provides
guidance for applying lifestyle management in health
care settings with different resource levels (Fig. 1).

Lifestyle modification is required for patients with
prehypertension and should be a key component of

management of all hypertensive patients.

When high blood pressure has been confirmed, the

Fig. 1
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WHO-CVD Risk Management for Low and Medium Resource Settings.
Overall management strategy. BP, Blood pressure; RF, risk factor; SBP,
systolic blood pressure; DBP, diastolic blood pressure. WHO Lifestyle
Management Package for low and medium resource settings [7].

following lifestyle changes should be started where
appropriate:

Weight reduction if BMI is = 25 kg/mz,

Limit salt intake to no more than one teaspoon

(5 g) per day.

e Limit alcohol intake to not more than two standard
drinks per day for men and not more than one
standard drink for women.

Abstain from tobacco use.

Promote a ‘balanced’ diet. This includes a diet:

(1) low in saturated fats (animal fats and some
vegetables oils) and sugar. Oils consumed for
cooking should be low in saturated fats (hence
avoid coconut oil, butter and lard and limit
palm oil);

(i) high in fibres, unrefined carbohydrates, fruits
and vegetables; avoid preserved foods because
of their high salt intake;

(i11) including low-fat dairy products; and

(iv) including fish.

e Take regular aerobic exercise for 30—60 min on
most days of the week (e.g. brisk walking).

Pharmacological treatment

Principles of drug management

e Because the main benefits of antihypertensive
therapy are due to lowering blood pressure, in the
absence of compelling indications, low-dose thia-
zide diuretics (e.g. hydrochlorothiazide 12.5 mg
daily) should be used to initiate therapy in almost
all categories of patients (including diabetics) as
they have shown to constitute the basis of treat-
ment in most outcome trials in hypertensive pa-
tients [3,4].

e 'The choice of drug vis-a-vis compelling and possi-
ble indications is shown in Table 4. This is based
on new outcome trials of antihypertensive treat-
ment [14].

e If a low dose of a single drug is well tolerated but
the blood pressure is not controlled, it is reasonable
to increase the dose of the same drug (in the
absence of side-effects) or to add a small dose of a
second drug from a different class [using by
preference generic preparation for all drugs,
thiazide-like diuretic, long-acting calcium channel
blocker (CCB), p-blocker, angiotensin-converting
enzyme inhibitor (ACEI) or reserpine] Most pa-
tients require two or more antihypertensive drugs
to achieve treatment goals and diuretics should
generally be one of them [6,8,9,15-17].

e (Centrally acting drugs such as methyldopa, cloni-
dine and a-blockers such as prazosin and doxazo-
sin, or hydralazine should be reserved for resistant
hypertension.

e In the absence of any published mega-trial directly
comparing ACEI and angiotensin II receptor an-
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Table 4 Choice of drug: compelling and possible indications

Compelling indications Drugs

ACEI (ARB)

Thiazide diuretic — long-acting CCB

f-Blocker or CCB (heart rate limiting)

f-Blocker, ACEI (ARB)

Thiazide diuretic or indapamide and ACEI (ARB), CCB
ACEI (ARB), B-blocker, af3-blocker, spironolactone,
thiazide diuretic and/or loop diuretic for volume
overload

Diabetes mellitus (types 1 and 2) with proteinuria
Elderly with isolated systolic hypertension

Angina

Post myocardial infarct or coronary arterial disease
Left ventricular hypertrophy

Congestive heart failure

Stroke Thiazide diuretic, ACEI, CCB

Pre-existing stroke Indapamide or thiazide diuretic, ACEI

Pregnancy Methyldopa, labetalol, CCB

Prostatism a-Blocker (Not used as monotherapy for hypertension

Chronic renal disease ACEI (ARB) combined with thiazide diuretic, loop
diuretic and/or metolazone instead of thiazide diuretic
(serum creatinine > 116 ug/l, GFR < 30 ml/min),

NDHP CCB

ACEI, Angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; CCB, calcium channel
blockers (long acting); GFR, glomerular filtration rate; NDHP CCB, non-dihydropyridine calcium channel
blocker. The blood pressure lowering effect of ACEl and ARB is greatly increased by the addition of a thiazide

diuretic. ARBs are used only if ACEls are not tolerated. Do not combine ACEI with ARB and f3-blocker

together in heart failure [24].

tagonist (ARA), generic ACEI should be prescribed
in preference to ARA. The exception is poor
tolerability to ACEI such as cough or angioneurotic
oedema.

The use of long-acting drugs providing 24-h effi-
cacy on a once daily basis is highly recommended
to improve compliance with therapy and minimize
blood pressure variability as a consequence of
smoother, more consistent blood pressure control.
This may also provide greater protection against
the risk of major cardiovascular events and the
development of target organ damage.

The use of loop diuretic (furosemide) and diaze-
pam is frequent in SSA. Diazepam is ineffective
and the long-term use of loop diuretics is possibly
dangerous. Furosemide should only be used for
selected indications (including congestive heart
failure, advanced renal disease or refractory hyper-
tension).

Responses of black hypertensives to B-blockers,
ACE inhibitors or the ARA are poor unless these
agents are combined with a thiazide diuretic. Black
hypertensive patients respond best to thiazide-like
diuretics, CCBs or vasodilators [3,10].

A disadvantage of initiating with two drugs, even at
a low dose, is that of potentially exposing the
patient to an unnecessary agent, but the advantages
are important: (i) effectiveness can be increased
due to different mechanisms of action; (ii) toler-
ance can be increased due to less side-effects; (iii)
adherence can be increased due to the use of fixed
low-dose combinations within a single tablet.

The following two-drug combinations have been
found to be effective and well tolerated: thiazide
diuretic and PB-blocker; thiazide diuretic and ACEI
or ARA; CCB (dihydropyridine) and f-blocker;

CCB and ACEI or ARA; CCB and thiazide
diuretic; a-blocker and fB-blocker; other combina-
tions (e.g. with central agents, including o,-adre-
noreceptor agonists and imidazoline 1; receptor
modulators, or between ACEI and ARA) can be
used if necessary [9].

e Follow-up of therapy (monitoring response to
therapy).

e During the stabilization period of treatment, pa-
tients need to be seen at regular intervals (e.g once
per 1-2 months) until blood pressure levels are
satisfactorily controlled. The main task of doctors is
to ensure that target systolic and diastolic blood
pressure is maintained and other risk factors are
controlled. Gradual and careful lowering of blood
pressure (versus abrupt lowering) will minimize
side-effects and complications, and will improve
compliance. After stabilization of blood pressure,
follow-up visits at 3—6-month intervals may be
adequate. As a rule, antihypertensive therapy
should be maintained indefinitely.

Special situations

Hypertension emergencies and urgencies

Hypertensive emergencies are situations that require
urgent management of blood pressure to prevent or
limit target organ damage. These patients may be
treated on an outpatient basis but preferably require
hospitalization for supervised and gradual reduction of
blood pressure.

In most situations, high blood pressure should be
managed very carefully and slowly in the hospital. The
aim is generally to achieve a progressive blood pressure
lowering to a diastolic blood pressure of 100 mmHg
over 4872 h. Indeed, brain arteries adapt only slowly
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to reduced blood pressure (within days or weeks) and
too rapid blood pressure decrease can precipitate stroke
or other complications. Rapid decrease in blood pres-
sure is unwarranted in the case of stroke and heart
attack [18,19]. High blood pressure is common after
ischaemic stroke and primary intracerebral haemor-
rhage, and is associated with poor functional outcome.
However, the optimal management of blood pressure in
acute stroke remains unknown [18,19].

The following drugs are often used.

(1) Long-acting calcium channel blockers. Never use
sublingual or other forms of short-acting CCBs.

(i1) ACE inhibitors, using initial low doses. Check
serum electrolytes for possible severe hyponatrae-
mia or hyperkalaemia before drug use.

(iii) B-blockers

(iv) Diuretics. This may also potentiate the effects of
the other classes mentioned above.

Hypertensive emergencies are life threatening. Com-
mon situations include:

Hypertensive encephalopathy.
Cerebrovascular accident (CVA, stroke); CVA and
stroke require a more prudent approach for the first
10 days. After stabilization, the blood pressure
should be progressively decreased.

e Hypertensive heart failure presenting with acute

left ventricular failure with severe pulmonary

oedema.

Malignant hypertension.

Dissecting aneurysm of the aorta.

Eclampsia and pre-eclampsia.

Unstable angina/myocardial infarction.

Refractory hypertension

Hypertension may be termed refractory when a ther-
apeutic plan including lifestyle measures and more than
three drugs (which include thiazide diuretics) of differ-
ent classes in adequate doses has failed to lower blood
pressure below 140/90 mmHg in patients with classical
essential hypertension, or below 140 mmHg systolic in
patients with isolated systolic hypertension. In these
situations, referral to a specialist should be considered.

Causes of refractory hypertension include poor adher-
ence to therapeutic plan, excess sodium intake, excess
alcohol intake, intake of drugs that increase blood
pressure (e.g. NSAIDs), illicit drugs (e.g. cocaine,
amphetamines), oral contraceptives, obesity, sleep ap-
noeca syndrome and suspected secondary causes (e.g.
renal or endocrine).

Hypertension in children and adolescents
There is evidence of increasing prevalence of hyper-

tension in children and adolescents. The main cause of
hypertension in children relates to the epidemic of
obesity worldwide [13].

Patient education

Patient education strategy

This is aimed at empowering the patient to actively
participate in and take responsibility for good quality
hypertensive care.

e Patients must be educated about the entire concept
of hypertension, especially with regard to the
significance of symptoms in a majority of cases, and
the possible complications if they are not appro-
priately treated.

e Patients should be encouraged to keep records of
their own blood pressure readings performed on
them in the hospital or from home checks (self or
otherwise). They should not panic in the case of
markedly elevated readings but should report them
to their doctor for action.

e Emphasis should be placed on lifestyle modifica-
tions and the need for life-long treatment.

e  Drug information should be provided to the patient
in reasonable detail.

Prevention of hypertension

There is evidence that prevalence of hypertension and
CVD is increasing rapidly in SSA [20]. Two recent
surveys indicated that, in Tanzania, just under 20% of
hypertensive subjects were aware of their diagnosis,
approximately 10% reported receiving treatment and
less than 1% were controlled (blood pressure < 140/
90 mmHg) [21]. The treatment status for South African
Black males showed that 20% were aware of their
hypertension, 14% were on treatment and only 7%
were controlled (blood pressure < 140/90 mmHg) and,
for females, 47% were aware of their hypertension, 29%
were on treatment and only 15% were controlled
(< 140/90 mmHg) [22].

Primordial prevention

The main objective is to avoid or decrease the social,
economic and cultural determinants that contribute to
development of hypertension. Primordial prevention
relies on health policies that create a congenial environ-
ment and promote healthy behaviours and population-
wide education programs. They depend, in turn, on
many factors, including political commitment, advocacy
by health professionals and involvement of community
leaders and the mass media [23].

Primary prevention of hypertension

The objective is to reduce or modify the risk factors of
hypertension (e.g. salt intake and obesity) through
appropriate policies and educational programs and to
prevent or delay the development of hypertension. The
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resultant changes in behaviour at the population level
(e.g. low salt intake or increased physical activity) can
produce benefits across the whole spectrum of blood
pressure distribution. Because a substantial number of
adults have blood pressure above the optimal level,
even a small reduction in blood pressure level can bring
about a significant decrease in cardiovascular risk.

At the individual level, primary prevention of hyper-
tension consists of adopting healthy lifestyles at an
early age [23].

Screening for hypertension

Screening activities are an important component of any
prevention and control program. They allow detection
of previously unaware hypertensive individuals and
provide them with early treatment to prevent CVD.
Screening is particularly important in population sub-
groups at high risk for developing CVD (e.g. older
individuals, some ethnic groups), and those with lim-
ited access to medical care (e.g. some minorities,
migrants). However, screening has to be linked with
proper diagnosis (e.g. repeated blood pressure measure-
ments), assessment of cardiovascular risk and therapeu-
tic follow-up.

T'o be sustainable, a typical screening program needs to
be supported by (i) health education programs that suit
local conditions and socio-cultural realities; (i1) aware-
ness-raising programs that target patients and the gen-
eral population through media and other local
communication channels; (ii1) dissemination of context
specific recommendations for management and assess-
ment of high blood pressure and CVD risk factors; and
(iv) inter-regional and global CVD information ex-
change networks.
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