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Review Article

Hypertension treatment in sub-Saharan Africa:

a systematic review

Pauline Cavagna, Céline Leplay, Roland N'Guetta, Kouadio Euloge Kramoh, Ibrahima Bara Diop,
Dadhi M Balde, Jean Bruno Mipinda, Michel Azizi, Xavier Jouven, Marie Antignac

Abstract

Sub-Saharan Africa (SSA) faces the highest rate of hyper-
tension worldwide. Blood pressure (BP) control rests on the
association of lifestyle modification and antihypertensive
medicines. We aimed to systematically review antihyperten-
sive strategies implemented in SSA to achieve BP control.
A systematic search beginning in 2003 was performed in
MEDLINE, COCHRANE and EMBASE. We included
only original and observational studies in SSA countries.
Thirty studies were included from 11 countries. No study was
multinational. The number of patients varied from 111 to
897 (median: 294; IQR: 192-478). Overall, 21% of patients
received monotherapy, 42.6% two-drug and 26.6% three-drug
combinations. Out of all the strategies, renin—angiotensin
system (RAS) blockers were mostly prescribed, followed by
diuretics and calcium channel blockers. In monotherapy,
RAS blockers were the first to be prescribed. Only 10 articles
described antihypertensive strategies beyond triple combina-
tions. BP control was highly variable (range: 16.4 to 61.2%).
Multicentre studies performed in several SSA countries are
needed to ensure international guidelines actually do improve
outcomes in SSA.
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In low- and middle-income countries, infectious and
non-communicable diseases exist contemporarily.! In those
countries, recent studies have emphasised the increasing
contribution of non-communicable diseases to the global burden
of disease.> The number of adults with raised blood pressure
(BP) has increased alarmingly from 0.59 to 1.13 billion between
1975 and 2015, especially in low- and middle-income countries.’
Furthermore, epidemiological trends show that the burden of
hypertension in Sub-Saharan Africa (SSA) has overtaken that
of many European and North American states.’ The highest
prevalence of hypertension is found in SSA, with a three-fold
higher mortality rate from stroke and other associated disease.*’

The association of lifestyle measures and antihypertensive
medicines are the cornerstone of hypertension control.®
Randomised clinical trials conducted in high-income countries
have proven that antihypertensive medication therapy reduces
BP and cardiovascular, cerebrovascular and renal morbidity and
mortality rates.” The World Health Organisation (WHO) aims to
achieve a 25% relative reduction in the prevalence of raised BP
in SSA in 20254
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Both European and USA guidelines contain specific
recommendations for the treatment of black hypertensive
adults,*® since it is well established that blacks living in the
Northern Hemisphere respond differently to antihypertensive
agents compared to white hypertensive adults due to a variety of
phenotypic differences.” However, studies in African-Americans
or African-Caribbeans are not necessarily generalisable to SSA
populations due to both contrasting environmental settings and
genetic diversity.'

There have been a few comprehensive syntheses of
pharmacotherapy used to manage hypertension in SSA.> We
aimed to systematically review antihypertensive strategies
implemented in SSA to achieve BP control in real clinical
practice.

Methods

This systematic review was registered in the PROSPERO
database (CR42019146769) and was reported according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.!

We included original studies describing how antihypertensive
medications were prescribed in SSA countries and assessing the
influence of the different strategies on BP control. We considered
only observational studies in patients over 18 years with primary
hypertension and living in SAA. We excluded randomised,
control trials. Studies where the principal inclusion criterion
was not hypertension (such as eclampsia, stroke, HIV, cancer,
infections, asthma, diabetes mellitus, neurovascular disease or
pulmonary hypertension) were excluded.

We searched MEDLINE via PUBMED, COCHRANE and
EMBASE using a strategy relying on algorithms adapted to
each database, including specific key words (MeSH terms for
MEDLINE and Emtree terms for EMBASE) and free text
words (Table 1). The electronic research was run on 25 April
2020 without language restrictions. We restricted our search to

begin in 2003 because it was the year of publication of guidelines

on the management of hypertension by ethnicity in major

worldwide savant society.

After removing duplicates, one investigator (PC) screened the
titles and abstracts. Then, two investigators (PC, CL) screened
full texts independently to identify eligible articles. Disagreements
were resolved by discussion with the help of a third investigator
(MAN) whenever necessary, to reach consensus.

Data extraction was independently performed using a
standardised form by two authors (PC, CL). The list of data
items collected for each included study was as follows:

e General information: first author, affiliation of the first and
the last author, year of publication, journal, country, study
design, study duration, whether the study was single or multi-
centre, whether it was prospective or retrospective, inclusion
and exclusion criteria, and sample size.

e Baseline population characteristics: number of patients, mean
age, gender ratio, co-morbidities, cardiovascular risk factors,
individual wealth index, and patient location (urban or rural).

e Hypertension and treatment: duration of hypertension,
mean office systolic and diastolic BP value before and after
treatment, prescribed antihypertensive medication classes,
proportion of adherent patients, proportion of patients with
controlled hypertension, and severity of hypertension

e Guideline use to define hypertension control and severity, and
treatment.

Each country’s income was obtained from the World Bank

database,” (accessed 2 February 2020) and categorised into

low-income, lower middle-income and upper middle-income
countries.

We used the National Institute of Health (NIH) quality
assessment tools for risk of bias assessment.” This tool was
preferred because it is more comprehensive and therefore enables
an exhaustive assessment of quality of included studies. The
overall quality of included studies was rated as good, fair and
poor.

Table 1. Search algorithms in three databases

#  Search
Search algorithms and results in MEDLINE

Abstract]) OR Antihypertensive agentsfMeSH Terms])
#2 ((Hypertension[Title/Abstract]) OR High blood pressure[MeSH Terms])

#4 #1 AND #2 AND #3
Search algorithms and results in EMBASE

#3  ‘hypertension’/exp OR ‘high blood pressure’:ab,ti

#4 #1 AND #2 AND #3

Search algorithms and results in Cochrane Central Register of Controlled Trials
#1 MeSH descriptor: [Antihypertensive agent] explode all trees

#2 MeSH descriptor: [Hypertension] explode all trees

#3 (MeSH descriptor: [Africa South of the Sahara] explode all trees

#5 (hypertension): ti,ab,kw OR (high blood pressure): ti,ab,kw

countries):ti,ab,kw
#7 (#1 OR #4) AND (#2 OR #5) AND (#3 OR #6)
exp: explosion, ti: title, ab: abstract

Results

#1  ((((((Therapeutics[Title/Abstract]) OR Therapy[Title/Abstract]) OR Treatment[Title/Abstract]) OR Drug Therapy|[Title/Abstract]) OR Medicines|[Title/

#3  (((((((Sub-saharan AfricalMeSH Terms]) OR Black people[Title/Abstract]) OR middle income countries[Title/Abstract]) OR low income countries[Title/
Abstract]) OR poor countries[Title/Abstract]) OR developing countries[Title/Abstract])OR Africa south of the sahara[Title/Abstract])

1817

#1 ‘africa south of the sahara’/exp OR ‘sub-saharan africa’:ab,ti OR ‘black people™:ab,ti OR ‘black person’:ab,ti OR ‘middle income countries’:ab,ti OR ‘low
income countries’:ab,ti OR ‘poor countries’:ab,ti OR ‘developing country’:ab,ti

#2 therapeutics:ab,ti OR therapy:ab,ti OR treatment:ab,ti OR ‘drug therapy’:ab,ti OR medicines:ab,ti OR ‘antihypertensive agents’/exp

2352

#4 (antihypertensive agents):ti,ab,kw OR (drug therapy):ti,ab,kw OR (therapeutics):ti,ab,kw OR (medecines):ti,ab.kw OR (treatments):ti,ab,kw

#6 (sub-Saharan Africa): ti,ab,kw OR (low income countries): ti,ab,kw OR (middle income countries): ti,ab,kw OR (black people): ti,ab,kw OR (developing

444
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The quality of reporting was assessed for each included study
according to the STROBE statement." Each item was coded as
completely reported, not completely reported or not reported.

These assessments (risk of bias and quality of reporting) were
performed independently by PC and CL with the help of MAN
in the case of disagreement.

Statistical analysis

Agreement between the two investigators for study eligibility was
assessed by the Cohen kappa coefficient: a kappa coefficient =
0.60-0.74 was considered good, and > 0.75 was very good.

Data were expressed as mean or percentage when available.
Median and interquartile range were calculated. Analyses were
performed through script developed in the R software [version
3.5.1 (2018-07-02)].

Results

We identified 4 613 references, resulting in 3 447 unique citations,
after removing duplicates. A flow diagram summarising the
identification and selection process for included studies is
presented in Fig. 1. We screened 3 447 studies on the basis of the
titles and abstracts leading to the exclusion of 3 399 irrelevant
citations. A total of 48 publications were reviewed for eligibility
on the basis of full-text reading. Thirty studies'*** met the
eligibility criteria. Agreement for full-text eligibility between the
two investigators was very good [Cohen kappa coefficient 0.75
(0.55-0.96)].

The study characteristics are presented in Table 2. The 30
studies from 11 countries were published between 2003 and

Records identified through database searching
n=4613
MEDLINE =1 817
EMBASE = 2 352
Cochrane = 444

L]

Records after duplicates removed
n =3 447

Identification

\ 4

Records screened on
titles and abstracts —>>|
n =3 447

Records excluded
n=3399

\ 4

Full-text articles
excluded, with reasons
n=18
Irrelevant, n = 12
Study population, n = 6

Full-text articles
assessed for eligibility =]
n=48

Eligibility

\/

Studies included in
qualitative synthesis
n=30

10 956 patients
11 countries

Fig. 1. PRISMA flow diagram summarising the identification

and selection process for inclusions in the systematic
review.
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Fig. 2. Income level of countries in the studies included in

the review.

2018. Among the 11 countries in the review, five countries were
low income (Burkina Faso, Democratic Republic of the Congo,
Uganda, Ethiopia, Eritrea), five were lower middle income
(Cote d’Ivoire, Ghana, Nigeria, Congo, Kenya) and one country
was upper middle income (South Africa) (Fig. 2). Most of the
studies were cross-sectional studies (21 articles). Three studies
were multicentre®*# and none was multinational. Almost half
of the studies were conducted in Nigeria (14 articles) (Fig. 3),
four were conducted in Ethiopia, two in Cote d’Ivoire and two in
South Africa. The other eight studies were conducted in various
countries of SSA. Almost all studies unfolded in tertiary-care
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[l 14 studies included

Fig. 3. Numbers of studies included by countries in the review.
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Table 2. Summary of study characteristics

Definition
Definition  of severity
No. of No. of Type of No. of  of hyper- of hyper- Drugs
First author Year  Study design 1~ Study design2  countries Country centres centres patients  tension tension provided
Adigun et al. 2003 Cross-sectional  Prospective 1 Nigeria 1 Tertiary care 150 Yes - No
Hesse et al. 2013 - Retrospective 1 Ghana 1 Tertiary care 155 Yes - No
Yusuff et al. 2004 Cross-sectional — Retrospective 1 Nigeria 1 Out-patient 189 Yes Yes No
tertiary care
Yusuff et al. 2005 Cross-sectional ~ Retrospective 1 Nigeria 1 Out-patient 189 Yes Yes No
tertiary care
Etuk et al. 2008 Cross-sectional — Retrospective 1 Nigeria 1 Tertiary care 145 Yes Yes No
Pillay et al. 2009 - - 1 South Africa 16 Tertiary care - - - No
Rayner et al. 2009 Cross-sectional - 1 South Africa 15 Primary care 451 Yes - No
Olanrewaju et al. 2010 Cross-sectional - 1 Nigeria 1 Tertiary care 787 - - No
Ganiyu et al. 2012 - Retrospective 1 Nigeria 1 Tertiary care 208 Yes Yes No
Tlesanmi et al. 2012 Cross-sectional - 1 Nigeria 1 Tertiary care 250 Yes Yes No
Konin et al. 2011 Cross-sectional  Prospective 1 Cote d’Ivoire - Tertiary care 144 Yes - No
Kramoh et al. 2011 - Retrospective 1 Cote d’Ivoire 1 Tertiary care 854 Yes Yes No
Omole et al. 2011  Cohort study  Retrospective 1 Nigeria 1 Tertiary care 230 Yes Yes No
Tamuno et al. 2012 Cross-sectional ~ Retrospective 1 Nigeria 1 Tertiary care 200 Yes Yes No
Ukwe et al. 2012 Cross-sectional ~ Retrospective 1 Nigeria 1 Out-patient 376 Yes Yes No
tertiary care
Ojji et al. 2013 - - 1 Nigeria 1 Tertiary care 590 - - No
Shobana et al. 2013 - Retrospective 1 Eritrea 1 Tertiary care 111 Yes Yes No
Yaméogo et al. 2012 Cross-sectional - 1 Burkina Faso 1 Out-patient 456 Yes - No
tertiary care
Mutua et al. 2014  Cross-sectional - 1 Kenya 1 Out-patient 452 Yes Yes No
tertiary care
Ikama et al. 2015 Cross-sectional ~ Prospective 1 Congo 1 Tertiary care 620 Yes - No
Shukrala et al. 2015 Cross-sectional ~ Prospective 1 Ethiopia 1 Out-patient 400 Yes Yes No
Retrospective tertiary care
Kika et al. 2016 Cross-sectional - 1 Democratic Republic 1 Primary care 298 Yes - No
of the Congo
Ssianulya et al. 2016 - Retrospective 1 Uganda 1 Tertiary care 741 Yes - No
Adejumo et al. 2017 Cross-sectional - 1 Nigeria 1 Out-patient 224 Yes - No
tertiary care
Berhe et al. 2017  Cohort study  Retrospective 1 Ethiopia 6 Out-patient 897 Yes Yes No
tertiary care
Mbui et al. 2017 Cross-sectional  Retrospective 1 Kenya 1 Out-patient 247 Yes Yes No
tertiary care
Olowofela et al. 2017 Cross-sectional - 1 Nigeria 1 Out-patient 514 Yes - No
tertiary care
Teshome et al. 2018 Cross-sectional - 1 Ethiopia 1 Out-patient 392 Yes - No
tertiary care

centres (27 articles). Antihypertensive medications were never
provided free of charge to patients.

Of the 30 articles included, 29 (96.6%) had at least one author
affiliated to an African institution. Almost all of the articles
reviewed had a first author affiliated to an African institution
(93.3%), while 86.6% had a last author affiliated to an African
institution. Only three articles®#* had one first or last African
author with an affiliation from an English-speaking institution.

The patients’ characteristics are displayed in the Table 3.
Among the articles reviewed, the number of patients included
varied from 111 to 897, with a median by study of 294 (IQR:
192-478). Among the 10 456 patients studied overall, 40.7%
(n = 4 252) were Nigerian patients. The median patient age
was 58 years (IQR: 54-61). The median gender ratio (M:F)
was 0.7 (IQR: 0.5-0.9). The duration of hypertension varied
widely and was reported in eight articles.!*533137%4 Severity
of hypertension was reported in 14 articles. Among them,
proportion of patients with hypertension grade 1, 2 and 3 was
27.5% (IQR: 17.6-30.3%), 29.4% (IQR: 29-31%) and 32.3%
(IQR: 17.3-34.1%), respectively (Table 4).

Among the patients’ cardiovascular risk factors, diabetes
mellitus was the most common co-morbidity reported (22
articles). Cardiovascular history was the second most common
cardiovascular risk factor reported (13 articles), followed by
obesity (10 articles), dyslipidaemia (nine articles), renal failure
(seven articles), cardiovascular family history (three articles)
or sedentary lifestyle (two articles). There was large between-
study variability of cardiovascular risk factors associated
with hypertension. The proportion of patients suffering from
diabetes mellitus ranged from 3.47 to 64.3%, with a median
of 18.6% (IQR: 11.2-29.1%). The proportion of patients with
cardiovascular history varied from two to 100%, with a median
of 9.1% (IQR: 4-21.2%). The proportion of obese patients
varied from 3.1 to 36.4%, with a median of 17% (IQR: 5-21%).
The proportion of patients with dyslipidaemia varied from 0.5 to
56%, with a median of 6.4% (IQR: 4.1-13.1%).

Antihypertensive treatment strategies used in SSA countries
and hypertension characteristics of patients are displayed in
Table 4. Antihypertensive treatment strategies were described
in 29 articles. There were some missing data for monotherapies
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Table 3. Patients’ characteristics

Cardio- Cardio-
vascular Hypercho- vascular Hypertri-
Diabetes  disease Dyslipi-  Renal — Tobacco lesterolae-  family — Sedentary Metabolic = glyceri-
No. of  Average mellitus ~ history — Obesity — daemia  failure use mia history lifestyle  syndrome  daemia
First author patients age  MlFratio (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Adigun et al. 150 61 0.9 21 - - - - - - - - - -
Hesse et al. 155 55 0.3 - - - - - - - - - - -
Yusuff ez al. 189 - - 39.6 - - - 6.3 - - - - - -
Yusuff et al. 189 - - 32.7 9.1 - - 7.3 - - - - - -
Etuk et al. 145 52.3 0.9 - - - - - - - - - - -
Pillay et al. - - - - - - - - - - - - - -
Rayner et al. 451 60.7 0.8 18.6 - 36.4 - - 15.7 443 - - 17.1 -
Olanrewaju et al. 787 57.8 0.6 - - - - - - - - - - -
Ganiyu et al. 208 - 1.5 13.9 21.2 - 53 - - - - - - -
Ilesanmi ez al. 250 61 0.7 - - - - - - - - - - -
Konin et al. 144 43.8 0.7 3.47 - 20.8 - - 6.25 13.2 - - - -
Kramoh et al. 854 73.1 0.7 11.5 - 33.80 56 - 23.70 - - - - -
Omole et al. 230 51 1.4 7 44 - - 29.6 - - - - - -
Tamuno et al. 200 50.7 0.7 13 3.50 6.50 7.50 6.5 - - - - - -
Ukwe et al. 376 61 1.0 19.7 71 4.87 1.54 - - - - - - -
Ojji et al. 590 49.7 1.0 - - - - - - - - - - -
Shoba-— et al. 111 58.3 1.7 - 100 - - - - - - - - -
Yaméogo et al. 456 - 0.8 24.5 - 21 30 - 7 - - 11 - -
Mutua et al. 452 63 0.4 41.8 4 - - - - - - - - -
Tkama ez al. 620 53.8 1.3 14.5 - 21.6 19.5 - 4 - 28 44.4 - -
Shukrala et al. 400 - 0.6 64.3 17.4 - - - - - - - - -
Bakare et al. 200 58.4 0.5 11 41 5 7.5 - - - - - - -
Busser et al. 486 - 0.8 - - - - - - - - - - -
Kika et al. 298 64 0.4 37 - 17 - 30 3 17 50 - 10 18
Ssianulya e al. 741 - 0.2 1.5 1.9 - 0.5 - - - - - - -
Adejumo et al. 224 59.6 0.5 10.7 - - - - - - - - - -
Berhe et al. 897 57 0.6 25 7 - 5 3 6 - - - - -
Mbui et al. 247 55.8 0.1 36.8 2 - - - - - - - - -
Olowofela et al. 514 57.9 0.5 25.5% - 3.1 - - 3.1 - - - - -
Teshome et al. 392 58 0.9 18.4 17.3 - - 6.6 1.3 - 20.7 - - -
Median 274 58 0.7 18.6 9.1 17 6.4 6.6 6 17 28 27.7 13.5 18
IQRI1-IQR3 192478 5461  0.5-09 11.2-29.1 4-21.2 521 4.1-13.1 6.4-184 3.1-7 15.1-30.6 24.3-39 19.3-36 11.7-15.3
Min-max 111-897 43.8-6] 0.3-1.7 3.47-643 2-100 3.1-364 0.5-56 3-30  1.3-23.7 13.2-443 20.7-50 11-44.4 10-17.1

(two articles), two-drug strategies (three articles) and three-
drug strategies (seven articles). However, 10 articles described
antihypertensive drug strategies beyond three-drug strategies.
Overall, 21% (IQR: 12.9-39.5%) of patients received
monotherapy, 42.6% (IQR: 35.8-49%) a two-drug combination
and 26.6% (IQR: 8.7-36.5%) a three-drug combination (Fig
4A). Prescription of a single-pill combination was described in
six articles (20%). According to these studies, one to 51.8% of
patients received single-pill combination therapy.

Among all the treatment strategies, antihypertensive
medication classes prescribed were not systematically described
(21 articles; 70%). Angiotensin converting enzyme inhibitors
(ACEI) and angiotensin receptor blockers (ARB) were not
systematically differentiated and were combined under the
common class of renin—angiotensin system (RAS) blockers
in three articles.*®** RAS blockers were the most commonly
prescribed BP-lowering drugs [total RAS blockers: 67% (IQR:
64-69%); ACEI only: 48% (IQR: 22.4-53.5%); ARB only: 13.8%
(IQR: 4.9-23%)], followed by diuretics (median: 59.7%; IQR:
48-76%) (Fig 4B).

Calcium-channel blockers (CCB) were the third
antihypertensive drug class mostly prescribed, with a median
of prescription of 34.5% (IQR: 24-58%). RAS blockers were

the most widely cited drugs in monotherapy, followed by
CCB (Fig. 5). Diuretics were the most common drugs cited in
two-drug combinations, followed by RAS blockers and CCB.
Beta-blockers were most frequently cited as part of a three-
drug antihypertensive medication strategy, followed by RAS
blockers. Antihypertensive medications by drug strategies were
not itemised by quantitative data.

Of the 30 articles, nine described adherence to
medication.'™1822m2831374043 Methods to assess adherence were
described in three articles and based on questionnaires filled
in by patients.**# For the other six studies, the physicians
assessed adherence without clear methodology. A total of eight
articles (26%) described combination of lifestyle measures and
antihypertensive medications.

Of the 30 articles, six (20 %) did not report the proportion
of patients with BP control or average office BP measurements
before and after treatment. Hypertension was often defined (27
studies) but guidelines used to define hypertension and threshold
of BP control were not systematically described (19 studies).
Different guidelines were used across the studies (US Joint
National Committee,** European Society of Cardiology*# or
WHO).® Proportions of studies describing BP control, BP office
measurements or both were 50% (n = 15); 6.6% (n = 2) and
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Table 4. Main results of interest from the systematic review

Two—  Three—

Mean Controlled Mono-  drug drug  Single Central-

of SBP| patients Grade 1 Grade2 Grade3 Lifestyle therapy strategiesstrategies pill ~ CCB Diuretic ACEI ~ARB  RAS  Beta- ly active Vasodi-
First Author  DBP (%) (%) (%) (#)  measures (%) (%) (%) (%) (%) (%) (%) (%) blockers blockers drugs lators
Adigun - 47 - - 17.3 No 39 52 8.7 7 51 56 24 - - 5 28 -
et al.
Hesse et al. - 26 - - - No 14 64 22.0 - - - - - - - - -
Yusuff ez al. - 339 27.5 27 333 No - - - - 21 39.4 8.6 - - 1.9 233 -
Yusuff et al. - 29 27.5 29 34.1 No 27 52.3 18 - - - - - - - - -
Etuk et al. - 30.5 29 29 359 No 20 48.6 26.9 - - - - - - - - -
Pillay et al. - - - - - No 9-49 - - - 242 85 57.6 - - 13.1 9.5 -
Rayner - 61.2 - - - Yes 30.7 42.8 - - - - - - - - - -
et al.
Olanrewaju - - - - - No 9.1 37.1 35.8 - 65.8 84.4 66 S - 12.7 28.5 -
etal.
Ganiyu 1322+ 16.4 - - - Yes - 36.7 41.8, - 21, 49.8, 10.3, 0.8, - 8.4, 9.1, 0,
et al. 18.6/84.9 41.3 21.8 46.9 11.7 4.4 8.7 5.6 0.2

+12.1
Ilesanmi - 33.6 17.6 824 - No 12.8 62.8 232 - 32 87.2 16.8 - - 2 73.6 -
et al.
Konin et al. - 44.6,47.1, - - - Yes 49.6 36.4 - - - - - - - - - -

47.9

Kramoh 1694+ 426 4.8 14.7 323 No 33.1 53.8 11 - 31.6 63.5 - - 61.3 19 4.5 -
et al. 28.4/95.3

+15.7
Omole et al. - 46 - - - No 21.3 - 5.70 - 22 34.7 20.9 - - 5 15.8 0.5
Tamuno - 34.50 21.5 29.5 42 Yes 8.5 42.5 30.5 7.5 22.8 34 239 4.60 - - 6 -
etal
Ukwe et al.  163/99 3.5,18.9 114 455,154 - Yes 27.6,9.348.9,38.220.4,345 — 15.1, 48.2and18.1,24.6 0.1,1 18.2,25.6 3,2.6 75,87 -

and 159 464

141/87
Ojji et al. 148/93 - - - - No 5 28 31 17 67 54 48 10.7 - 34 5 5
Shobana - - 342 59.4 - No 27.9 45 27 - - 72 54 - - 72.9 - -
et al.
Yaméogo - 45.8 - - - Yes 14.6 - - - 38.6 63.6 67.3 19.7 - 16.4 - -
etal.
Mutua et al. - 3340 62.5%of 37.5%of - No 16.6 423 - - 37.1 78 53 21.7 - 36.1 - -

uncon- uncon-
trolled  trolled
BP BP
Tkama er al. 139/88.2  34.7 - - - No 21 46.3 24.8 - - - - - - - - -
Shukrala - - 69 31 - No 65 34 1 - 4.6 55 223 - - 6.9 11.2 -
et al.
Bakare 130.6/80 - 49.5 38.50 - No 2.5 28.5 36.5 1 53 64 52 17 - 63 - -
et al.
Busser et al. - - 30.3 29.4 12.3 Yes 43 48.7 7.8 - - - - - - - - -
Kikaetal.  151/87 22.5 - - - No 66 34 0.0 17 - - - - - - - -
Ssianulya - 26.7 - - - No 5.8 32.8 422 - 72.3 77.1 - - 72.7 52.2 49 -
et al.
Adejumo - 53.6 - - - No 17.8 49.6 - 51.8 549 64.7 44.6 27.7 - 20.5 9.4 -
et al.
Berhe et al. - 37 - - - No 38,41 45 55 - 50,49% 56, 54% 56,55 - - 19,19 - -
Mbui ez al.  141/83 46 46.5,34.8 42.5,19 - No 40 44 16 - 26 453 48.2 27.1 - 28.7 0.8 -
Olowofela - - - - - No 13 27.6 26.6 - 70.4 53 54 - - 23 18.4 -
etal
Teshome  142/87.7  42.9 - - - Yes 58 39.2 2.8 - - - - - - - - -
etal.
Median 145/87 339 27.5 29.4 323 21 42.6 26.6 12 34.5 59.7 48 13.8 67 19 9.4 0.5
IQRI1- 141/84-  29-43 17.6-30.3 29-31 17.3-34.1 12.9-39.5 35.8-49 8.7-36.5 7-17 24-58 48-76 22.4-53.5 49-23 6469 6.8-31.3[5.1-22]0.3-2.7
IQR3 154/93
Min-max 1694+ 164-61.2 4.8-69 14.7-59.4 12.3-42 5-66 27.6-64 0-55 1-51.84.6-72.334-87.2 8.6-67.3 0.1-27.718.2-72.7 2-72.9 0.8-73.6 0-5
28.4/95.3
+15.7

23.3% (n =17), respectively. The proportion of patients with office
BP control was highly variable, ranging from 16.4 to 61.2%, with
a median of 33.3% (IQR: 29-43%; Table 4). BP control was
described globally but not by drug strategies.

Regarding risk of bias assessment (Table 5), one study had

an overall risk of bias rating of good.” Six studies were rated
poor,202t2603638 and the remaining 23 articles were rated fair. In
general, studies lacked sample size justification and some studies
did not clearly and consistently define or implement the exposure
measures across all study participants. Only six studies?®!-3237404143
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Fig. 4. Proportion of prescription by medication strategies (A) and by antihypertensive drug classes (B): median and interquartile
range (IQR). Blue squares represented median, lines the interquartile range between the 25th (IQR1) and the 75th (IQR

3) percentile. CCB: calcium channel blockers, ACEI: angiotensin converting enzyme inhibitors, ARB: angiotensin receptor
blockers, RAS blockers: renin—angiotensin system blockers, B-blockers: beta-blockers.

did adjust for key potential confounding variables. In addition,
some items of the quality assessment tools were not reported
across the studies.

Concerning the quality of reporting, 32% (287/884) of the
STROBE items were not reported at all. Of the 30 articles, on
average, 32% (282/884) of items were completely reported and
36% (315/884) were not completely reported. Of the 30 articles,
three*'* had more than 60% of the STROBE items completely
reported. Notable items that were not completely reported or not
reported at all were with regard to methods, as detailed in Fig. 6,
particularly those used to examine subgroups and interactions,
flow diagram and the number of participants with missing data.
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o O o1 © o o O
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=
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(4]
!

o
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Renin—angiotensin

system blockers W Diuretics

Fig. 5. Extrapolation of the antihypertensive drug class-
es prescribed most often by medication strategies.

Diuretics were cited 29 times in the composition of
three-drug strategies across the studies.

Discussion

Our systematic review retrieved 30 observational studies
reporting how antihypertensive medications were prescribed and
assessing the influence of different antihypertensive medication
strategies on BP control in SSA countries.

Overall, 21% of patients received monotherapy, 42.6%
two-drug combinations and 26.6% three-drug combinations.
Among all the strategies, RAS blockers were the most commonly
prescribed BP-lowering drugs, followed by diuretics and CCB.
In monotherapy, RAS blockers were the first class, and diuretics
and CCB usage exceeded RAS blockers only in two-drug
strategies. Monotherapy and two-drug combinations were well
described. However, only 10 articles described antihypertensive

21 Generalisability

19 Limitations

17 Other analyses

16b Categorized variables
15 Outcome measures

14b Number of participants with
13c Flow diagram

13a Number of participants
12c¢ Missing data

12a Statistical methods

10 Study size

08 Data sources

06 Participants

04 Study design

02 Rationale

01a Title
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l Not completely reported

[ Not reported at all
Not adapted

Fig. 6. Assessment of quality of reporting according to the

STROBE statement.
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Table 5. Risk-of-bias assessment

CK1 CK?2 CK3 CK4 CKS5 CK6 CK7 CK8 CK9 CKI10 CKI1lI CKI2 CKI3 CKI4 Quality
Adigun et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Hesse et al. Yes Yes NR Yes No No No NA Yes Yes Yes NA NR No Fair
Yusuff et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Yusuff et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Etuk et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Pillay et al. Yes Yes NR No Yes No No NA No Yes Yes NA NA No Fair
Rayner et al. Yes Yes NR No Yes No No NA No No Yes NA NA No Poor
Olanrewaju et al. Yes Yes NR Yes No No No NA No No Yes NA NA No Poor
Ga et al.niyu Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Ilesanmi e al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Konin et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Kramoh et al. Yes Yes NR Yes No No No NA Yes Yes Yes NA NA No Fair
Omole et al. Yes Yes NR Yes No No No NA No No Yes NA NA No Poor
Tamuno et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Ukwe et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Ojji et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Shoba- et al. Yes Yes NR Yes No No No NA No No Yes NA NA No Poor
Yaméogo et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA Yes Fair
Mutua et al. Yes Yes NR Yes Yes No No NA Yes No Yes NA NA Yes Fair
Tkama et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA NR Fair
Shukrala et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Bakare et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA No Fair
Busser et al. Yes Yes NR Yes No No No NA No No Yes NA NA No Poor
Kika et al. Yes Yes NR Yes No No No NA Yes No Yes NA NA Yes Fair
Ssianulya et al. Yes Yes NR Yes No No No NA No No Yes NA NA No Poor
Adejumo et al. Yes Yes NR Yes Yes No No NA Yes No Yes NA NA No Fair
Berhe et al. Yes Yes NR Yes Yes No No NA Yes Yes Yes NA Yes Yes Good
Mbui et al. Yes Yes No Yes Yes No No NA Yes No Yes NA NA Yes Fair
Olowofela et al. Yes Yes NR Yes Yes No No NA Yes No Yes NA NA No Fair
Teshome et al. Yes Yes NR Yes Yes No No NA Yes No Yes NA NA Yes Fair
CK 1: Was the research question or objective in this article clearly stated? CK 2: Was the study population clearly specified and defined? CK 3: Was the participation
rate of eligible persons at least 50%? CK 4: Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclu-
sion and exclusion criteria for being in the study prespecified and applied uniformly to all participants? CK 5: Was a sample size justification, power description, or vari-
ance and effect estimates provided? CK 6: For the analyses in this article, were the exposure(s) of interest measured prior to the outcome(s) being measured? CK 7: Was
the time frame sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed? CK 8: For exposures that can vary in
amount or level, did the study examine different levels of the exposure as related to the outcome (e.g. categories of exposure, or exposure measured as continuous vari-
able)? CK 9: Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants? CK 10: Was
the exposure(s) assessed more than once over time? CK 11: Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consis-
tently across all study participants? CK 12: Were the outcome assessors blinded to the exposure status of participants? CK 13: Was loss to follow up after baseline 20%
or less? CK 14: Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?
NA, not applicable; NR, not reported.

drug strategies beyond triple combinations. BP control was
highly variable from one country to another (range: 16.4-61.2%).

The description of patients’ cardiovascular risk factors or
co-morbidities was heterogeneous and not precisely described.
Diabetes mellitus was the most common cardiovascular risk factor
reported. The other cardiovascular risk factors were scarcely
described, especially obesity and dyslipidaemia. Moreover,
the proportion of patients with associated cardiovascular risk
factors varied widely across studies.

In Africa, 130.2 million people suffer from hypertension, a
figure that is expected to reach 216.8 million by 2030.% The highest
prevalence of hypertension in the world is in SSA.* In high-
income countries, improvements in hypertension control have
led to considerable reduction in overall morbidity and mortality
rates over the last 50 years.”! Several international guidelines
combining lifestyle modification and BP-lowering medications
were elaborated on and contained specific recommendations for
black adults living mostly in high-income countries outside of
Africa.® Those guidelines were mentioned in most of the articles
in the review, however, it was difficult to conclude whether
guidelines were sufficiently followed.

Lifestyle measures were only mentioned in a quarter of the
articles. Surprisingly, RAS blockers were the most commonly
prescribed BP-lowering drugs, even though CCB and diuretics
are recommended in black African-Americans or African-
Europeans, according to guidelines. It was impossible to know
whether RAS blockers were prescribed in a valid indication
because of the numerous non-reported patients’ co-morbidities.
Therefore, diuretics should be considered, particularly due to
their low cost.” RAS blockers, CCB and diuretics were also the
most frequent antihypertensive drug classes prescribed in France
over the 2000-2015 period.*

The antihypertensive medication used in monotherapy or in
combination appeared to be insufficiently effective regarding
high proportions of patients with uncontrolled BP. BP control
varied widely across studies and hypertension severity was
underestimated. Adherence to medication was poorly evaluated,
even though it is an important determinant in BP control.* Many
other underestimated physician- and patient-related factors may
have contributed to poor BP control. These include (1) physician
therapeutic inertia, as suggested by the low proportion of
patients with combination therapy despite poor BP control,*
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(2) high salt consumption by SSA patients, especially of middle
age, such as in the reported populations,” and (3) treatment
affordability for patients.*

In the CREOLE randomised trial, where treatment were
provided free of charge to patients, CCB appeared to be the most
effective BP-lowering medicines.” Treatment availability was also
an important determinant of BP control but Rockers et al. and
Geldsetzer et al. showed that without public health policies, BP
control could not be achieved.®

Our review was complementary of the review by Seeley et
al® We included only observational studies to provide data from
real-world settings, whereas the review by Seeley et al. included
controlled trials, therefore showing that CCB were the most
effective agent to reduce BP in patients from SSA. This was not
the picture we got from our analysis of observational studies
reflecting more clinical practice in these countries.’

The discrepancy between the results may also be explained
by the difference in countries studied. Seeley et al. included a
smaller number of Nigerian studies and a larger number of
South African studies. This difference may reflect a differential
access to the different drug classes in SSA countries. It may
also relate to the perceived confidence to the quality, efficacy
and safety of the most prescribed antihypertensive drug classes
by treating physicians. We believe that this difference does not
reflect on aggressive marketing campaigns by pharmaceutical
industries since all the drug classes are now generic drugs.

English-speaking countries were the most represented
countries in our review [Nigeria (n = 14), Ethiopia (n = 4), South
Africa (n = 2) and Kenya (n = 2)]. The lack of publications from
western Sub-Saharan countries suggests a geographical inequity
in access to English publications since English is currently
used among physicians. Of the 30 articles included, 29 (96.6%)
had at least one author affiliated to an African institution,
suggesting the involvement of African physicians is improving
the management of hypertension in their respective countries.
Authorship representation and positioning provide one method
of measuring African participation and leadership in research, as
well as the possibility for Africans to negotiate decision-making
in collaborative research performed in their countries.®

Only one of the 30 studies included had an overall risk of
bias rating of good. This may show a lack of quality in the
study methodology. Therefore, the quality of reporting was
heterogeneous and items regarding the methods, particularly,
were not completely reported. No study included in the review was
multinational, and only three studies were multicentre. The studies
included may not be representative enough of antihypertensive
strategies employed in SSA and there is a significant publication
barrier for resource-constrained institutions.’

Limitations

This systematic review had some limitations. Data reporting was
incomplete because we did not contact the authors. The reference
list of articles included was not scanned and unpublished
literature as well as grey literature were not reviewed. We
restricted our search to begin in 2003. This choice was based on
convenience as it was the year of publication of guidelines by
ethnicity (black/non-black) in major guidelines of the worldwide
society (American and European society). Our research strategy
excluded articles where studies were not conducted exclusively

in a SSA country. In these large multinational studies, details of
data by African countries were not available.*'

In this study, Nigerian patients were over represented: 40.7%
compared to other countries. Indeed, some explanations could
be discussed, such as Nigeria is an English-speaking country that
publishes many studies in this field. Two studies included in the
systematic review were from the same team (Ysuff ez al.'*) and
were published closely. We could not exclude a possible overlap
in terms of enrolled patients in these two studies, even if numbers
and proportions were different. The settings of the majority of
studies were in tertiary-care centres.

Even though ‘special populations’ (secondary hypertensives)
were excluded, the lack of data regarding the lower level of care
does not allow for drawing conclusions regarding the therapeutic
strategies most commonly used, given that a large proportion
of patients receive treatment for hypertension at a lower level
of care. The populations at tertiary level are most likely not the
same as those accessing lower levels, and prescription patterns
might be very different (in various countries some classes of
drugs are not available at primary levels of care). Moreover, they
assessed mostly urban areas and this is hardly generalisable to
all of SSA.

We excluded studies where the principal inclusion criterion
was stroke. The burden of stroke is high in SSA and few data are
available on long-term mortality. However, hypertension remains
the most important modifiable risk factor for stroke in Africa.
A new study focusing on stroke and hypertension is necessary.

Adherence to medication was assessed in only three studies
and could be an important element in explaining poor BP control
despite a majority of patients being on two and three agents. We
possibly underestimated interactions between drug regimens
and co-morbidities that may contribute to antihypertensive drug
choice, drug dosage and potential resistant hypertension.

Conclusion

Our review summarises antihypertensive strategies employed in
SSA to achieve BP control. Our analysis provides the opportunity
to extend knowledge on the effectiveness of antihypertensive
strategies in SSA. Our systematic review showed that there
are likely too many patients on monotherapy. Multicentre and
multinational studies in rural and urban cities are needed to
ensure international guidelines actually do improve outcomes in
low- and middle-income countries. Studies should be designed
with attention to methodology to collect generalisable data to
develop hypertension public health policies.

Key messages

* Few comprehensive syntheses of pharmacotherapy used to manage hyper-
tension in SSA are available.

» Too few studies had a good overall rating risk of bias, and there is a signifi-
cant publication barrier for resource-constrained institutions.

¢ Multicentre and multinational studies in rural and urban cities are needed,
and studies should be designed with attention to methodology.

The authors acknowledge Dr Carole Ratsimbazafy for her informed advice in
the writing of this systematic review. The study was exclusively supported by
public grants from INSERM (Institut national de la Santé et de la Recherche
Médicale) and AP-HP (Assistance Publique — Hopitaux de Paris), Paris
Descartes University.



CARDIOVASCULAR JOURNAL OF AFRICA » Advance Online Publication, May 2023

References

L.

Gaye B, Diop M, Narayanan K, Offredo L, Reese P, Antignac M, et
al. Epidemiological transition in morbidity: 10-year data from emer-
gency consultations in Dakar, Senegal. Br Med J Glob Health 2019; 4(4):
¢001396.

GBD 2013 DALYs and HALE collaborators. Global, regional, and
national disability-adjusted life years (DALYs) for 306 diseases and inju-
ries and healthy life expectancy (HALE) for 188 countries, 1990-2013:
quantifying the epidemiological transition. Lancet 2015; 386(10009):
2145-2191.

NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in
blood pressure from 1975 to 2015: a pooled analysis of 1479 population-
based measurement studies with 19.1 million participants. Lancet 2017,
389(10064): 37-55.

‘World Health Organization. A Global Brief on Hypertension: Silent Killer,
Global Public Health Crisis [Internet]. 2013 [cited 2020 Apr 16]. Available
from: http://publichealthwell.ie/search-results/global-brief-hypertension-
silent-killer-global-public-health-crisis?source=relatedblock

Seeley A, Prynn J, Perera R, Street R, Davis D, Etyang AO.
Pharmacotherapy for hypertension in Sub-Saharan Africa: a systematic
review and network meta-analysis. BMC Med 2020; 18(1): 75.

Mancia G, Rosei EA, Azizi M, Burnier M, Clement DL, Coca A, et al.
2018 ESC/ESH Guidelines for the management of arterial hypertension.
Eur Heart J 2018; 39(33): 3021-3104.

Mills KT, Obst KM, Shen W, Molina S, Zhang H-J, He H, et al.
Comparative effectiveness of implementation strategies for blood pres-
sure control in hypertensive patients: a systematic review and meta-
analysis. Ann Intern Med 2018; 168(2): 110-120.

Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Dennison
HC, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/
ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults: A Report of the
American College of Cardiology/American Heart Association Task
Force on Clinical Practice Guidelines. Hypertension 2018; 71(6): e13-115.
Brewster LM, Seedat YK. Why do hypertensive patients of African
ancestry respond better to calcium blockers and diuretics than to ACE
inhibitors and B-adrenergic blockers? A systematic review. BMC Med
2013; 11: 141.

Adigun AQ, Ishola DA, Akintomide AO, Ajayi AAL. Shifting trends
in the pharmacologic treatment of hypertension in a Nigerian tertiary
hospital: a real-world evaluation of the efficacy, safety, rationality and
pharmaco-economics of old and newer antihypertensive drugs. J Hum
Hypertens 2003; 17(4): 277-285.

Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M,
et al. Preferred reporting items for systematic review and meta-analysis
protocols (PRISMA-P) 2015: elaboration and explanation. Br Med J
2015; 349(1): g7647.

World Bank Group - International Development, Poverty, &
Sustainability [Internet]. [cited 2020 Apr 17]. Available from: https://
www.worldbank.org/

Study Quality Assessment Tools. National Heart, Lung, and Blood
Institute (NHLBI) [Internet]. [cited 2020 Apr 17]. Available from: https://
www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools.
Vandenbroucke JP, von Elm E, Altman DG, Getzsche PC, Mulrow CD,
Pocock SJ, et al. Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE): explanation and elaboration. Int J Surg 2014;
12(12): 1500-1524.

Hesse IFA. Blood pressure response to out-patient drug treatment
of hypertension in 1973-1993 at Korle-Bu Teaching Hospital, Accra,
Ghana. West Afr J Med 2003; 22(2): 182-186.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

Etuk E, Isezuo SA, Chika A, Akuche J, Ali M. Prescription pattern of
anti-hypertensive drugs in a tertiary health institution in Nigeria. Ann
Afr Med 2008; 7(3): 128-132.

Yusuff KB, Balogun OB. Pattern of drug utilization among hyperten-
sives in a Nigerian teaching hospital. Pharmacoepidemiol Drug Saf2005;
14(1): 69-74.

Yusuff KB, Balogun O. Physicians’ prescribing of anti-hypertensive
combinations in a tertiary care setting in southwestern Nigeria. J Pharm
Pharm Sci 2005; 8(2): 235-242.

Pillay T. A comparison of two methods for measuring anti-hypertensive
drug use: concordance of use with South African standard treatment
guidelines. Bull World Health Organ 2009; 87(6): 466—471.

Rayner B, Schoeman HS. A cross-sectional study of blood pressure
control in hypertensive patients in general practice (the I-TARGET
study). Cardiovasc J Afr 2009; 20(4): 224-227.

Olanrewaju TO, Aderibigbe A, Busari OA, Sanya EO. Antihypertensive
drug utilization and conformity to guidelines in a Sub-Saharan African
hypertensive population. Int J Clin Pharmacol Ther 2010; 48(1): 68-75.
Ganiyu K, Suleiman I. Assessment of antihypertensives utilization in
a private teaching hospital in Nigeria. Int J Pharm Pharm Sci 2012; 4:
480-483.

Ilesanmi OS, Ige OK, Adebiyi AO. The managed hypertensive: the costs
of blood pressure control in a Nigerian town. Pan Afrr Med J 2012; 12: 96.
Konin C, Kramoh E, Anzouan-Kacou J-B, Essam N’Loo A, Yayé¢
A, N’Djessan JJ, er al. Approche diagnostique et prise en charge de
I’hypertension artérielle chez le personnel soignant du district d’Abidjan
(Cote d’Ivoire). Rev DEpidémiologie Santé Publique 2012; 60(1): 41-46.
Kramoh KE, Aké-Traboulsi E, Konin C, N’goran Y, Coulibaly I,
Adoubi A, et al. Management of hypertension in the elderly patient
at Abidjan Cardiology Institute (Ivory Coast). Int J Hypertens 2012;
2012: 1-6.

Omole MK, Oke GO. A ten year study of the pharmacotherapy of
hypertension at a tertiary hospital in south western Nigeria. Asian J
Pharm Clin Res 2012; 5(Suppl 1): 26-29.

Tamuno I, Babashani M. Blood pressure control amongst hypertensive
patients in a tertiary health care facility in Northern Nigeria. Res J Med
Sci 2012; 6(1): 26-32.

Ukwe CV, Ubaka CM. Antihypertensive drug prescribing in a tertiary
hospital in eastern Nigeria. Trop J Pharm Res 2012; 11(2): 297-305.
Ojji DB, Ajayi SO, Mamven MH, Alfa J, Albertino D. Pattern of
prescription of anti-hypertensive medications in a tertiary health care
facility in Abuja, Nigeria. Ethn Dis 2013; 23(4): 480-483.

Shobana J, Semere M, Sied M, Eyob T, Russom M. Prescribing pattern
of anti-hypertensive drugs among hypertension patients with cardiac
complications in Eritrea. Lat Am J Pharm 2013; 32(5): 745-748.
Yaméogo NV, Kagambéga LJ, Millogo RCG, Kologo KJ, Yaméogo AA,
Mandi GD, et al. Facteurs associés a un mauvais controle de la pression
artérielle chez les hypertendus noirs africains: étude transversale de 456
hypertendus burkinabé. Ann Cardiol Angéiologie 2013; 62(1): 38-42.
Mutua EM, Gitonga MM, Mbuthia B, Muiruri N, Cheptum JJ, Maingi
T. Level of blood pressure control among hypertensive patients on
follow-up in a regional referral hospital in Central Kenya. Pan Afr Med
J2014; 18: 278.

Tkama MS, Nsitou BM, Makani J, Nkalla-Lambi M, Passi-Louamba
C. Hypertension artérielle et niveau de controle a Brazzaville (Congo):
place du Holter tensionnel. Ann Cardiol Angéiologie 2015; 64(2): 76-80.
Gabriel T, Shukrala F. Assessment of prescribing, dispensing, and
patient use pattern of antihypertensive drugs for patients attending
outpatient department of Hiwot Fana Specialized University Hospital,
Harar, Eastern Ethiopia. Drug Des Devel Ther 2015; 519.



)

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

CARDIOVASCULAR JOURNAL OF AFRICA « Advance Online Publication, May 2023

Bakare OQ, Akinyinka MR, Goodman O, Kuyinu YA, Wright OK,
Adeniran A, et al. Antihypertensive use, prescription patterns, and cost
of medications in a Teaching Hospital in Lagos, Nigeria. Niger J Clin
Pract 2016; 19(5): 668—672.

Busser D, Yarlagadda R, Ahmed SM. Assessment of antihypertensive
drugs utilization pattern in Butajira zonal hospital, Butajira town, south
Ethiopia. Int J Pharm Sci Res 2016; 7(10): 4028-4034.

Kika TM, Lepira FB, Kayembe PK, Makulo JR, Sumaili EK, Kintoki
EV, et al. Uncontrolled hypertension among patients managed in
primary healthcare facilities in Kinshasa, Democratic Republic of the
Congo. Cardiovasc J Afr 2016; 27(6): 361-366.

Ssinabulya I, Nabunnya Y, Kiggundu B, Musoke C, Mungoma M,
Kayima J. Hypertension control and care at Mulago Hospital ambula-
tory clinic, Kampala-Uganda. BMC Res Notes 2016; 9(1): 487.
Adejumo O, Okaka E, Tyawe 1. Prescription pattern of antihypertensive
medications and blood pressure control among hypertensive outpatients
at the University of Benin Teaching Hospital in Benin City, Nigeria.
Malawi Med J 2017; 29(2): 113.

Berhe DF, Taxis K, Haaijer-Ruskamp FM, Mulugeta A, Mengistu
YT, Mol PGM. Hypertension treatment practices and its determinants
among ambulatory patients: retrospective cohort study in Ethiopia. Br
Med J Open 2017; 7(8): e015743.

Mbui JM, Oluka MN, Guantai EM, Sinei KA, Achieng L, Baker A, er
al. Prescription patterns and adequacy of blood pressure control among
adult hypertensive patients in Kenya; findings and implications. Expert
Rev Clin Pharmacol 2017; 10(11): 1263-1271.

Olowofela AO, Isah AO. A profile of adverse effects of antihypertensive
medicines in a tertiary care clinic in Nigeria. Ann Afir Med 2017; 16(3):
114-119.

Teshome DF, Demssie AF, Zeleke BM. Determinants of blood pres-
sure control amongst hypertensive patients in Northwest Ethiopia.
Shimosawa T (ed). PloS One 2018; 13(5): €0196535.

Furberg CD, Psaty BM. JNC VI guidelines. Lancet 1998; 351(9098):
289-290.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA,
1zzo JL, et al. Seventh report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure. Hypertension 2003; 42(6): 1206-1252.

Abel N, Contino K, Jain N, Grewal N, Grand E, Hagans I, et a/. Eighth
Joint National Committee (JNC-8) guidelines and the outpatient
management of hypertension in the African-American population.
North Am J Med Sci 2015; 7(10): 438-445.

Mansia G, De Backer G, Dominiczak A, Cifkova R, Fagard R,
Germano G, et al. 2007 ESH-ESC guidelines for the management of
arterial hypertension: the task force for the management of arterial
hypertension of the European Society of Hypertension (ESH) and of
the European Society of Cardiology (ESC). Blood Press 2007; 16(3):
135-232.

Mancia G, Fagard R, Narkiewicz K, Redo'n J, Zanchetti A, Bo’hm M,
et al. 2013 ESH/ESC guidelines for the management of arterial hyper-
tension: the Task Force for the management of arterial hypertension
of the European Society of Hypertension (ESH) and of the European

49.

51.

52.

54.

55.

57.

58.

59.

60.

61.

62.

Society of Cardiology (ESC). J Hypertens 2013; 31: 1281-1357.
Mabadeje AF. WHO-ISH guidelines for the management of hyperten-
sion: implementation in Africa — the Nigerian experience. Clin Exp
Hypertens 1999; 21(5-6): 671-681.

Adeloye D, Basquill C. Estimating the prevalence and awareness rates
of hypertension in Africa: a systematic analysis. PloS One 2014; 9(8):
€104300.

Kayima J, Wanyenze RK, Katamba A, Leontsini E, Nuwaha F.
Hypertension awareness, treatment and control in Africa: A systematic
review. BMC Cardiovasc Disord 2 Aug 2013.

Deborde T, Amar L, Bobrie G, Postel-Vinay N, Battaglia C, Tache A,
et al. Sex differences in antihypertensive treatment in France among 17
856 patients in a tertiary hypertension unit. J Hypertens 2018; 36(4):
939-946.

Macquart De Terline D, Antignac M, Diop IB, Kramoh KE, Kingue S,
Houenassi DM, et al. Evaluation of adherence to cardiovascular treat-
ment among hypertensive patients in Africa: EIGHT study. Eur Heart
J2016; 37: 1231.

Rea F, Corrao G, Merlino L, Mancia G. Initial Antihypertensive
treatment strategies and therapeutic inertia. Hypertension 2018; 72(4):
846-853.

Mente A, O’Donnell MJ, Rangarajan S, McQueen MJ, Poirier P,
Wielgosz A, et al. Association of urinary sodium and potassium excre-
tion with blood pressure. N Engl J Med 2014; 371(7): 601-611.

Attaei MW, Khatib R, McKee M, Lear S, Dagenais G, Igumbor EU, et
al. Availability and affordability of blood pressure-lowering medicines
and the effect on blood pressure control in high-income, middle-income,
and low-income countries: an analysis of the PURE study data. Lancet
Public Health 2017; 2(9): e411-419.

Ojji DB, Mayosi B, Francis V, Badri M, Cornelius V, Smythe W, et al.
Comparison of Dual Therapies for Lowering Blood Pressure in Black
Africans. N Engl J Med 2019; 380(25): 2429-2439.

Rockers PC, Laing RO, Ashigbie PG, Onyango MA, Mukiira CK, Wirtz
V. Effect of Novartis Access on availability and price of non-communi-
cable disease medicines in Kenya: a cluster-randomised controlled trial.
Lancet Glob Health 2019; 7(4): e492-502.

Geldsetzer P, Manne-Goehler J, Marcus M-E, Ebert C, Zhumadilov
Z, Wesseh CS, et al. The state of hypertension care in 44 low-income
and middle-income countries: a cross-sectional study of nationally
representative individual-level data from 1.1 million adults. Lancet 2019;
394(10199): 652-662.

Mbaye R, Gebeyehu R, Hossmann S, Mbarga N, Bih-Neh E, Eteki L,
et al. Who is telling the story? A systematic review of authorship for
infectious disease research conducted in Africa, 1980-2016. BMJ Glob
Health 2019; 4(5): ¢001855.

Roth GA, Nguyen G, Forouzanfar MH, Mokdad AH, Naghavi M,
Murray CJL. Estimates of global and regional premature cardiovascular
mortality in 2025. Circulation 2015 Sep 29; 132(13): 1270-1282.

Chow CK, Teo KK, Rangarajan S, Islam S, Gupta R, Avezum A, et al.
Prevalence, awareness, treatment, and control of hypertension in rural
and urban communities in high-, middle-, and low-income countries. J
Am Med Assoc 2013; 310(9): 959-968.




