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ABSTRACT

Hypertension is the leading modifiable risk factor for cardiovascular disease in Sub-Saharan Africa (SSA) and a primary 
driver of stroke, the dominant hypertension-related endpoint in the sub-region. Despite the high prevalence, control and 
treatment rates remain critically low, with monotherapy persisting as the default initial prescription in many settings even 
though most patients require two or more agents for adequate blood pressure control. Single-pill combinations (SPCs) offer 
a pharmacologically rational and operationally simpler alternative; they reduce pill burden, improve adherence, and shorten 
time to blood pressure control. This narrative review examines the pharmacological reasoning, evidence for regimen selection, 
and clinical decision content most relevant to practising clinicians in SSA. We summarise the pathophysiological rationale for 
combination-first therapy in African populations, the regional trial evidence, the case for indapamide over hydrochlorothiazide, 
and a practical patient-archetype framework for SPC selection. The implementation, supply chain, and economic dimensions 
are summarised briefly. We conclude that combination-first therapy with an amlodipine-anchored SPC is a reasonable default 
for most adults with hypertension in SSA, and that indapamide is preferable to hydrochlorothiazide where available. For 
patients with diabetes or proteinuric chronic kidney disease, an angiotensin receptor blocker (ARB)- or angiotensin-converting 
enzyme inhibitor-based combination is appropriate, with monitoring of creatinine and potassium; where dual therapy at 
standard doses fails, progression to low-dose triple single-pill therapy should precede up-titration to maximally tolerated doses.
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INTRODUCTION
Hypertension is the leading modifiable risk factor for car-
diovascular disease worldwide and the dominant driver of 
stroke, ischaemic heart disease, and chronic kidney disease 
in SSA.(1) The age-standardised prevalence of hypertension 
among adults in the World Health Organisation (WHO) 
Africa Region exceeds 27%, with estimates as high as 46% 
among adults aged 25 years and over.(2,3) Control rates 
remain critically low. The WHO Global Hypertension 
Report 2025 found that, of an estimated 1.4 billion adults 
aged 30–79 years living with hypertension worldwide 
in 2024, fewer than one in five (approximately 23% had 
their BP controlled below 140/90 mmHg, and 99 coun-
tries, including the majority of those in SSA, had national 
control rates below 20%.(4,5) In several SSA countries, 
the proportion controlled is closer to one in ten, a position 

that has changed little over the past two decades.(2,6) 
The disease burden is dominated by stroke.(7) Ischaemic 
stroke is the more common subtype across SSA, account-
ing for approximately two-thirds of cases in the Stroke 
Investigative Research and Education Network (SIREN) 
African cohorts.(8) Still, the proportion of haemorrhagic 
stroke (approximately one-third) is substantially higher 
than in high-income populations (where it is approxi-
mately one-tenth), and 87% of these haemorrhagic strokes 
in SIREN were attributed to hypertension by the Structural 
lesion, Medication, Amyloid angiopathy, Systemic dis-
ease, Hypertension, Undetermined (SMASH-U) classifica-
tion.(8) Stroke presents at younger ages and with greater 
severity in African than in high-income populations and 
accounts for a disproportionate share of cardiovascular 
mortality and disability across the region.(7,8)
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Monotherapy remains the default initial prescription in 
many SSA primary-care settings, yet the great majority of 
patients require two or more antihypertensive agents for 
adequate BP control.(4,9) Relying on monotherapy com-
pounds two distinct problems. The first is therapeutic iner-
tia during titration. The tendency for both clinicians and 
patients to prefer slow up-titration of a single agent rather 
than progress promptly to combination therapy. The sec-
ond is the related but distinct failure to intensify treatment 
when a control target is not reached at a follow-up visit.
(10) Single-pill combinations (SPCs), in which two, three, 
or four antihypertensive agents are formulated in a single 
tablet, address both problems by collapsing the titration 
ladder into a single prescribing decision and by reducing 
the pill burden that erodes long-term adherence.(11,12) 
Recent international and regional guidelines, including 
the 2021 WHO pharmacological treatment guideline, the 
2020 International Society of Hypertension (ISH) global 
practice guidelines, the Pan-African Society of Cardiology 
(PASCAR) hypertension roadmap, the 2023 European 
Society of Hypertension (ESH) practice guidelines, the 
2024 European Society of Cardiology (ESC) guideline on 
elevated blood pressure and hypertension, and the 2025 
ACC/AHA multisociety guideline, now recommend com-
bination-first therapy for most adults with stage 2 hyper-
tension or with stage 1 hypertension at high cardiovascular 
risk.(13–18)

This narrative review distils the pharmacological rea-
soning, regimen-selection evidence, and clinical-decision 
content most relevant to practising clinicians in SSA. 
Implementation, supply chain, and health-economic 
dimensions are addressed only briefly here, to the extent 
needed to make the clinical recommendations actionable; 
a fuller treatment of those dimensions is beyond the scope 
of this review. The present review is reported in line with 
the Scale for the Assessment of Narrative Review Articles 
(SANRA) quality framework.(19)

METHODS
This is a structured narrative review. PubMed/MEDLINE, 
Embase, and the Cochrane Library were searched from 
inception using combinations of the terms “hypertension”, 
“single pill combination”, “fixed-dose combination”, and 
“sub-Saharan Africa” or the names of individual African 
countries. The reference lists of identified articles and of 
recent international and regional guidelines (WHO 2021, 
ISH 2020, ESH 2023, ESC 2024, ACC/AHA 2025, 
PASCAR 2017, South African Hypertension Practice 
Guideline 2014) were hand-searched. Randomised con-
trolled trials with sub-Saharan African participants, sys-
tematic reviews and meta-analyses, regional cohort studies, 
and authoritative guidelines were prioritised, with greater 
weight given to evidence directly applicable to sub-Saha-
ran African primary-care practice. This review is structured 
rather than systematic; it does not aim to enumerate all 

records identified in the database searches but to draw 
on the evidence most directly relevant to clinical deci-
sion-making in sub-Saharan Africa. Forty sources are 
cited. The review was developed to meet all six SANRA 
quality criteria.(19)

PHARMACOLOGICAL RATIONALE FOR 
COMBINATION-FIRST THERAPY IN AFRICAN 
POPULATIONS
The pathophysiology of hypertension in populations of 
African descent has classically been described as low-re-
nin and salt-sensitive, with implications for first-line drug 
class selection.(20,21) This characterisation is broadly cor-
rect but should not be applied uniformly. Renin profiling 
within African cohorts demonstrates considerable hetero-
geneity, including a substantial subgroup with normal- or 
high-renin profiles and another with resistant hypertension 
that does not fit a simple volume-overload model.(22) The 
clinically actionable implication is not that renin-angi-
otensin system (RAS) blockers are ineffective in African 
patients but that they should rarely be used as monotherapy 
in this population. A calcium channel blocker (CCB) or 
a thiazide-like diuretic is a more reliable anchor for first-
line therapy because both classes target the salt-sensitive, 
volume-dependent component that predominates.(20,22)

Several interacting mechanisms regulate blood pres-
sure: the renin–angiotensin–aldosterone system, sym-
pathetic nervous activity, sodium and volume handling, 
and vascular tone; such that targeting any single pathway 
with monotherapy leaves the others unopposed (Figure 
1). Combination therapy outperforms dose-doubling of 
monotherapy because the second agent employs a comple-
mentary mechanism rather than amplifying a single one. 
Dose–response relationships for each antihypertensive class 
are flat at standard doses; the BP-lowering yield from dou-
bling the dose of any monotherapy is approximately 20% of 
the yield from adding a second agent at standard dose.(23) 
A CCB combined with a RAS blocker is the most phar-
macologically efficient pairing: the CCB delivers arterial 
vasodilation and natriuresis while the RAS blocker offsets 
the reflex sympathetic activation that limits CCB efficacy 
and mitigates CCB-induced ankle oedema by venodilation 
of the post-capillary circulation.(24) A CCB combined 
with a thiazide-like diuretic provides a similar synergy 
through complementary volume reduction and vasodila-
tion, with the additional benefit of long-acting BP control 
when indapamide is used. RAS-blocker plus thiazide-diu-
retic combinations are pharmacologically coherent but are 
the least effective of the three pairings in Black African 
patients, as the CREOLE trial demonstrated directly.(25)

TRIAL EVIDENCE IN AFRICAN COHORTS: WHAT 
CREOLE TELLS US
The Comparison of Three Combination Therapies in 
Lowering Blood Pressure in Black Africans (CREOLE) 
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trial is the most clinically informative randomised trial 
of dual SPC strategies conducted in the region.(25) 
CREOLE randomised 728 Black African adults with 
uncontrolled hypertension across six SSA countries to 
one of three dual regimens: amlodipine plus hydrochlo-
rothiazide (HCTZ), amlodipine plus perindopril, or per-
indopril plus HCTZ. Each agent was administered at a 
standard dose for two months, then doubled for a further 
four months, with 24-hour ambulatory BP at six months 
as the primary endpoint. Both amlodipine-containing 
regimens reduced 24-hour ambulatory systolic BP more 
than perindopril plus HCTZ, by approximately 3 mmHg 
for amlodipine plus HCTZ and 1.8 mmHg for amlodip-
ine plus perindopril at standard doses, with similar find-
ings on office and home BP, and there was no statistically 
significant difference between the two amlodipine-con-
taining arms (Figure 2).(25) The actionable conclusion 
is that an amlodipine-anchored dual SPC should be the 

default first-line combination in Black African adults, 
with the partner agent chosen based on comorbidity and 
tolerability rather than potency. CREOLE measured 
blood-pressure lowering rather than cardiovascular out-
comes, which should be borne in mind when generalising 
this recommendation.

Secondary analyses of CREOLE have refined the pic-
ture. A pre-specified sex analysis reported greater BP 
reductions in women than in men, with women more 
likely to achieve target BP at six months across all three 
regimens.(26) A post-hoc analysis of dipping patterns 
demonstrated that non-dipping nocturnal BP was com-
mon at baseline (in over 70% of participants) and partially 
improved with effective combination therapy, reinforcing 
the case for ambulatory or home BP monitoring in this 
population where feasible.(27) A network meta-analysis of 
pharmacotherapy trials in SSA, including CREOLE, sup-
ports the same hierarchy and emphasises that the choice 

Figure 1:  Mechanistic basis for combination antihypertensive therapy. Monotherapy targets one pathway; the remaining 
three compensate, limiting the BP-lowering yield. Combination therapy is more efficient than dose-doubling because the 
second agent recruits a complementary mechanism.

Figure 2:  CREOLE trial: Forest plot showing between-group differences in change from baseline in 24-hour ambulatory 
systolic blood pressure (SBP) for the three pairwise comparisons in the CREOLE trial (n = 728 Black African adults across 
six sub-Saharan African countries; doses doubled at 2 months; primary outcome at 6 months). 
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between CCB+diuretic and CCB+RAS-blocker is best 
individualised by comorbidity profile.(28)

Trial evidence from other regions extends rather than con-
tradicts the CREOLE message. The Anglo-Scandinavian 
Cardiac Outcomes Trial-Blood Pressure Lowering Arm 
(ASCOT-BPLA) legacy supports the use of amlodip-
ine-based regimens to reduce cardiovascular events in mixed 
populations.(29) The Triple Pill vs Usual care Management 
for Patients with mild-to-moderate  Hypertension 
(TRIUMPH) trial of a low-dose triple SPC in Sri Lanka 
demonstrated superiority of triple-pill therapy over 
usual care for time to BP control.(11) A meta-analysis of 
dual-combination therapy as initial treatment supports the 
same combination-first principle across populations.(30) 
The Quadruple Ultralow-dose treatment for Hypertension. 
(QUARTET) Trial of an ultra-low-dose quadruple SPC 
(irbesartan 37.5 mg, amlodipine 1.25 mg, indapamide 
0.625 mg, bisoprolol 2.5 mg) showed superior BP control 
versus standard-dose monotherapy with no excess adverse 
events, with effects sustained at 12 months.(31)

CHOOSING THE SPC: SUGGESTED CLINICAL 
DECISION FRAMEWORK FOR SUB-SAHARAN 
AFRICAN PRACTICE
In outpatient practice in sub-Saharan Africa, most patients 
requiring SPC therapy fall into one of three clinical arche-
types. The framework below is summarised in Figure 3 and 
Table 1 and is intended to support, not replace, clinical 
judgment.

The young- or middle-aged adult with uncomplicated 
hypertension is best served by amlodipine combined with 
either an angiotensin receptor blocker (ARB, e.g. losar-
tan, telmisartan, valsartan) or an angiotensin-converting 
enzyme (ACE) inhibitor (lisinopril, ramipril, or perindo-
pril). The ARB pairing is preferred where ACE-inhibitor 
cough is a concern; perindopril remains a reasonable choice 
where ARBs are not on the local formulary, given that it 
was the ACE inhibitor tested in the CREOLE trial. CCB-
induced ankle oedema, the principal limiting side effect, is 
mitigated by the addition of an ARB or ACE inhibitor 
through venous dilation.

The older patient with isolated systolic hypertension, 
or with a history of stroke, is best served by amlodipine 
plus a thiazide-like diuretic, with indapamide preferred 
to HCTZ where available. This preference must, however, 
be weighed against availability: hydrochlorothiazide is the 
diuretic included in most African essential medicines lists 
and fixed-dose combinations, and was used in CREOLE; 
it is frequently cheaper, so hydrochlorothiazide remains an 
entirely acceptable choice where indapamide is not reliably 
accessible. Head-to-head evidence supports indapamide 
and chlorthalidone over HCTZ for both BP lowering 
and surrogate outcomes, including reductions in left ven-
tricular mass.(32,33) Pooled analyses of trials of indapa-
mide-based regimens in patients with type 2 diabetes 

mellitus, predominantly with perindopril, demonstrate 
significant reductions in all-cause mortality and stroke in 
older patients.(34) Indapamide’s longer half-life also con-
fers a practical advantage in settings where missed doses 
are common.

The patient with diabetes or proteinuric chronic kidney 
disease (CKD) should receive an ARB- or ACE-inhibitor-
based SPC, paired with amlodipine for additional BP 
lowering. Two cautions apply in the sub-Saharan African 
setting. First, baseline creatinine and potassium should be 
checked before initiation and at four to six weeks, particu-
larly important in West and Southern African populations 
where APOL1 risk variants contribute to chronic kidney 
disease, including a strong association with HIV-associated 
nephropathy.(35) Second, the modest creatinine rise that 
follows RAS-blocker initiation should not lead to imme-
diate discontinuation, as an increase of up to 30% from 
baseline that subsequently stabilises is consistent with 
appropriate renal autoregulation rather than nephrotoxicity. 
Where dual therapy at standard doses does not achieve the 
target, current 2024 ESC and 2025 ACC/AHA guidelines 
recommend progressing to low-dose triple therapy (typ-
ically by adding a thiazide-like diuretic to the CCB and 
RAS-blocker base, preferably as a single triple pill) before 
up-titrating to maximally tolerated doses, to expedite BP 
control and minimise dose-related adverse effects. Both are 
high-income-country guidelines; the low-dose triple step 
is therefore an extrapolation to the sub-Saharan African 
setting rather than a regionally derived recommendation, 
although it is consistent with the combination-first orien-
tation of the PASCAR roadmap and the WHO HEARTS 
protocols, neither of which specifies this step directly.
(17,18)

IMPLEMENTATION AND ACCESS REALITIES: A 
BRIEF SYNTHESIS
Translation of trial evidence into population-level BP con-
trol depends on three contextual factors, which are sum-
marised here at the level needed for clinical practice. First, 
SPC availability is shaped by inclusion on national essential 
medicines lists (EMLs); the 2020 South African EML lists 
amlodipine, perindopril, enalapril, hydrochlorothiazide, 
and indapamide as individual agents, but fixed-dose com-
bination antihypertensives have entered the EML more 
slowly than the trial evidence justifies.(36) Second, the cost 
of an SPC to the patient or to the public-sector payer is 
generally higher than the cost of the equivalent free com-
bination (the same two drugs taken as two separate tab-
lets), although price differentials narrow substantially when 
SPCs are procured at scale and locally manufactured. Third, 
the prescribing behaviour change that SPCs enable is real-
ised only when standardised, simplified titration protocols 
are in place. The Nigerian HEARTS programme demon-
strated that the prescribing of SPCs rose from 16% to 65% 
after the introduction of such a protocol, and similar effects 
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have been reported across the Global HEARTS initiative 
(Figure 4).(37,38)

Three implementation actions follow from this frame-
work. First, evidence-aligned SPCs should be prioritised 
on the South African EDL and equivalent national essen-
tial medicines lists but supported by pooled or regional 
procurement to ensure reliable availability, particularly 
in rural primary care. Secondly, the affordability of these 

SPC’s must be addressed through price negotiation, 
scaled procurement and local manufacture where feasi-
ble. Third, prescriber and system inertia should be reduced 
through a simplified, HEARTS-aligned titration proto-
col and task-sharing with nurses and pharmacists.(38,39) 
Together, these actions would move SPCs from guideline 
recommendation to practical, equitable implementation in 
low- and middle-income settings.

Figure 3:  SPC-based treatment algorithm for hypertension in sub-Saharan African primary care. Algorithm synthesised 
from the CREOLE trial, the 2024 ESC and 2025 ACC/AHA hypertension guidelines, and the WHO HEARTS technical pack-
age. Patients with confirmed hypertension are stratified into three clinical archetypes; initial dual single-pill combinations 
(SPCs) are chosen accordingly. Where dual therapy at standard doses does not achieve the target, progression to a low-dose 
triple SPC is preferred over maximising the doses of the two agents. 
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EMERGING DIRECTIONS
Two developments are likely to reshape SPC practice within 
the next five years. The first is the low-dose quadruple com-
bination (“quadpill”). The Quadruple Ultra-low-dose treat-
ment for Hypertension (QUARTET) trial demonstrated 
that an ultra-low-dose quadruple combination delivered 
superior BP control compared with standard-dose mono-
therapy without an excess of adverse events.(31) A quad-
pill formulation that approaches monotherapy doses while 
still employing four complementary mechanisms may be 

particularly suited to primary-care settings where titration 
is constrained by clinic visit frequency. Trials of similar 
quarter-dose strategies in SSA populations are in develop-
ment and warrant close attention. The second development 
is the integration of SPCs with low-cost digital adherence 
and monitoring tools. SMS-based adherence reminders, 
automated home BP monitoring, and pharmacist-led digital 
titration support have each shown signals in resource-con-
strained settings, and pairing an SPC strategy with a digital 
adjunct is a logical next step given the rapid expansion of 
mobile phone penetration across the region.(40)

Table 1:  Clinical decision matrix for first-line dual SPCs in sub-Saharan African practice.

Feature / Comorbidity CCB + ARB or ACE inhibitor (e.g. amlodip-
ine + perindopril or amlodipine + telmisartan)

CCB + thiazide-like diuretic (e.g. amlodipine + 
indapamide)

Primary haemodynamic 
mechanism

Arterial vasodilation plus counter-regulation of 
RAAS-mediated reflex activation

Arterial vasodilation plus venous and volume 
depletion

Preferred patient archetype Younger or middle-aged adult; uncomplicated 
hypertension; diabetes; proteinuric CKD; meta-
bolic syndrome

Older adult; isolated systolic hypertension; history of 
stroke; resistant hypertension as add-on

Key laboratory monitoring Serum creatinine and potassium at baseline and 
at 4–6 weeks; tolerable creatinine rise up to 30% 
from baseline

Serum potassium (risk of hypokalaemia); blood glu-
cose and uric acid (less of a concern with indapamide 
than HCTZ)

Adherence and tolerability 
features

ARB pairing minimises cough and angioedema; 
both pairings reduce CCB-induced ankle 
oedema

Indapamide’s long half-life protects against missed-
dose BP rebound; metabolic profile superior to 
HCTZ

Caveats in the sub-Saharan 
African setting

Baseline creatinine often unavailable in rural 
primary care — pragmatic protocols should 
include a single creatinine check at 4–6 weeks 
where laboratory access is feasible

Indapamide availability in some public-sector formu-
laries is limited; HCTZ remains an acceptable but 
less preferred alternative

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; CKD, chronic kidney disease; 
HCTZ, hydrochlorothiazide; RAAS, renin–angiotensin–aldosterone system; SPC, single-pill combination; SSA, sub-Saharan Africa.

Figure 4:  Barriers and enablers for SPC scale-up in sub-Saharan African primary care.
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KEY STATEMENTS FROM THIS REVIEW

•	 For adults with hypertension in sub-Saharan 
Africa, single-pill combinations should be the 
default first-line strategy for stage 2 hyperten-
sion and for stage 1 hypertension at high cardi-
ovascular risk.

•	 The CREOLE trial supports amlodipine as the 
anchor agent in dual SPCs for Black African 
patients

•	 Indapamide is preferred over hydrochlorothi-
azide where available, given superior blood 
pressure lowering at equivalent doses, a better 
metabolic profile, and a longer half-life 

•	 Where dual therapy at standard doses fails to 
achieve the target, progression to a low-dose tri-
ple SPC is preferred in line with current 2024 
ESC and 2025 ACC/AHA guidance.

•	 Wider SPC uptake in sub-Saharan Africa 
depends on inclusion in essential medicines lists, 
simplified titration protocols, and task-shifting 
to nurses and pharmacists in primary care.

LIMITATIONS
This review has limitations. The narrative design means 
selection of evidence was guided but not systematic; we 
cannot claim that all relevant studies were identified. The 
number of randomised trials conducted in sub-Saharan 
African cohorts remains small, and our key inferences for 
African patients rest principally on CREOLE and a small 
set of related trials. The Creole trial included patients from 
only 6 countries in SSA, and because the SSA population 
is highly heterogeneous, unexplored selection bias may be 
present. 

CONCLUSIONS AND IMPLICATIONS FOR SUB-
SAHARAN AFRICAN PRACTICE
Hypertension control in sub-Saharan Africa will not 
improve substantially if treatment relies on slow, stepwise 
monotherapy. The clinical burden is large, and the predom-
inance of stroke as a hypertension-related endpoint makes 
earlier and more reliable blood pressure control a priority. 
Single-pill combination therapy offers a practical way to 
address both pharmacological complexity and health-sys-
tem limitations by improving adherence, reducing thera-
peutic inertia, and shortening the time to effective control.

For most adults with hypertension in sub-Saharan 
Africa, an amlodipine-anchored dual single-pill combina-
tion should be regarded as the preferred default strategy. The 
choice of partner drug should be individualised: an ARB or 
ACE inhibitor is appropriate for younger patients and for 
those with diabetes, proteinuric chronic kidney disease, or 
metabolic risk, while a thiazide-like diuretic is more attrac-
tive in older patients, isolated systolic hypertension, prior 

stroke, or volume-dependent phenotypes. Where available 
and affordable, indapamide is preferred to hydrochlorothi-
azide because of its longer duration of action, stronger anti-
hypertensive profile, and more favourable metabolic profile.  

The evidence base from sub-Saharan Africa remains 
limited, and further confirmatory African-based trials, 
pharmacoeconomic studies, and implementation studies 
are needed.  The important challenge is therefore not only 
evidentiary, but operational. National formularies, procure-
ment systems, and primary-care protocols must align with 
the available evidence. Wider adoption of evidence-based 
single-pill combinations, supported by simplified titration 
pathways and nurse- or pharmacist-led follow-up, could 
represent one of the most immediately actionable strategies 
to reduce uncontrolled hypertension, stroke, kidney disease, 
and premature cardiovascular mortality across the region. 
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