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Abstract
Background
There are limited data on the clinical characteristics and use of  guideline directed medical therapy among patients with heart failure 
in Malawi.  We conducted a study to assess patient characteristics and clinical management given to heart failure patients at Queen 
Elizabeth Central hospital in Malawi.
Methods
In a cross sectional study, patients with a diagnosis of  heart failure who were followed up in the adult chest clinic at QECH were 
recruited to ascertain their characteristics and the therapy they were receiving. Echocardiograms and electrocardiograms were 
performed to identify abnormalities.
Results
A total of  79 patients were recruited and 62% (49 out of  79) were female. The median age was 60 years (IQR 40.5-70.5). Most patients 
were hypertensive with NYHA (New York Heart Association) class I and II symptoms. Left ventricular(LV) systolic dysfunction was 
found in 55% (36 out of  65), with 68% (39 out of  65) having features of  left ventricular remodeling. Most patients were on at least 
a single neurohormonal drug with 77% (61 out of  79) on ACEI (angiotensin converting enzyme inhibitor), 52% (42 out of  79) on a 
beta blocker and 34%(27 out of  79) on aldosterone antagonists. The recommended doses of  medications were achieved in 14% (9 
out 61), 24% (10 out 42), 22% (6 out of  27) on ACEI, beta blockers and aldosterone antagonists respectively.
Conclusions
Hypertension is the commonest comorbidity in patients with heart failure, who are mostly females with NYHA class I or II symptoms. 
Most had LV remodeling changes and are on at least one neurohormonal antagonist but most remain sub optimally treated. 
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Introduction
In many parts of  sub Saharan Africa(SSA), most patients with 
a diagnosis of  heart failure have poor outcomes1,2.  In people 
with heart failure with reduced ejection fraction (HFrEF), 
pharmacotherapy with neurohormonal antagonists has been 
shown to improve outcomes3–5. The recent  European Society 
of  Cardiology (ESC) heart failure guidelines recommend the 
use of   angiotensin converting enzyme inhibitors (ACEI), 
beta blockers and aldosterone antagonists, to modulate 
the renin-angiotensin aldosterone and sympathetic system, 
as a foundational cornerstone in the management of  
HFrEF6. After sequential or simultaneous introduction, 
when no contraindications are present, these medications 
are up titrated slowly to clinical trial defined target doses or 
tolerable doses if  this is not possible. However, uptake and 
implementation of  such guidelines has not been uniform 
especially in SSA countries, with varying rates of  use of  
ACEI, beta blockers and aldosterone antagonists reported 
in various studies1,2,7. 

There are limited contemporary data on patient clinical 
characteristics and the standard of  heart failure guideline 
directed medical therapy in most hospitals in Malawi8,9. 
This study was conducted to assess the characteristics and 
management of  heart failure patients at the outpatient chest 
clinic at Queen Elizabeth Central Hospital a large tertiary 
teaching hospital in Southern Malawi. 

Methods
Study design and description of participants 
A cross sectional study of  adult patients who were receiving 
care for heart failure was conducted at the outpatient chest 
clinic of  Queen Elizabeth Central Hospital (QECH), a 
large tertiary teaching hospital in Southern Malawi, between 
November 2020 and December 2021. The QECH is a 
referral hospital for almost 5 million Malawians living in the 
Southern region of  the country. Our target sample size was 
131 patients. 
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Study procedures
Patients were recruited from the weekly adult outpatient 
chest clinic at QECH. Patients with more than 2 clinic visits 
with a labelled diagnosis of  heart failure were recruited 
regardless of  the aetiology using convenient sampling 
method. A structured questionnaire was used to collect 
data on the demographics, comorbidities, medications and 
adherence. This was done through semi structured interviews 
and a review of  the patient’s clinic records. Medication 
adherence was assessed using a validated 8 point Morisky 
medication adherence scale10. A targeted cardiovascular 
clinical assessment was then conducted. Following this, an 
outpatient appointment was given and an echocardiogram 
and a 12 lead electrocardiogram were performed.

Recorded electrocardiograms were analyzed for the presence 
of  evidence of  left ventricular hypertrophy (using the 
Sokolow Lyon criteria), ST segment changes, presence of  
Q waves, QRS axis, atrioventricular and intraventricular 
conduction delays. ST segmentation elevation was defined as 
ST segment deviation of  more than 1mm in limb leads and 
more than 2mm in precordial leads V2 and V3. Pathological 
Q waves were those which had negative deflections preceding 
the R waves lasting more than 40ms and 2mm deep in 2 
contiguous leads. 

Two dimensional echocardiography was performed by a 
single experienced echocardiographer with acquisition of  
standard views (parasternal long axis, RV inflow and outflow, 
parasternal short axis, apical 4 chamber, apical 2 chamber, 
apical 3 chamber, suprasternal and sub xiphoid views). 
Pulse wave, continuous wave, colour Doppler and tissue 
Doppler imaging were performed. Chamber dimensions 
were calculated with reference to the current guidelines11. 
Left ventricular ejection fraction was measured in the 
M-mode parasternal long axis view and by using Simpsons 
biplane method in the apical 4 chamber and apical 2 chamber 
views. Diastolic function was measured using mitral inflow 
velocities, lateral and septal e’ velocities12.  LV mass was 
calculated using the formula: LV mass = 0.8[1.04(LVD + 
IVS + PW)3 – LVD3] + 0.6 g. Relative wall thickness(RWT) 
was calculated using the formula: RWT = 2*Left ventricular 
posterior wall/left ventricular diameter in diastole. Left 
ventricle mass index and Left atrium volume index were 
calculated by dividing the LV mass and LA volume with the 
body surface area respectively. A 3 lead electrocardiogram 
was recorded at the time of  echocardiography to help with 
the timing and measurement of  events. 

Data management 
Data collected was anonymized prior to entry and analysis 
using R statistical software (version 4.0.5). For descriptive 
data medians (interquartile range), mean(SD) and confidence 
intervals were calculated. Chi squared statistic was used to 
compare categorical data.

Ethics
Ethical approval for the study was obtained from the College 
of  Medicine Research and Ethics committee (approval 
certificate number P.03/20/2982). All participants gave 
written informed consent to participate prior to carrying out 
any study procedures. 

Results
The recruitment process is illustrated in figure 1

Baseline Characteristics 

A total of  79 patients were recruited for the study and 
62% were female. Two thirds of  the patients had comorbid 
hypertension and a confirmed diagnosis of  HIV was present 
in 15% of  the patients. 

Three quarters of  the patients had New York Heart 
Association class I and II heart failure symptoms. Forty-two 
percent had a high BMI and a similar percentage had a systolic 
blood pressure of  more than 140mmHg. Less than 10% had 
features of  volume overload on clinical examination. 

Current heart failure therapy
The distribution of  the patient as per drug therapy regimen 
is shown in Table 2 below. Three quarters of  the patients 
were on an angiotensin converting enzyme inhibitor (61 
out of  79) and half  (42 out of  79) of  the patients were 
on a beta blocker. 12 out of  the 17 women who were in 
the reproductive age group (15 to 49 years) were on ACEI 
therapy. Further details are shown in Table 2.

Optimum Doses of Medications
There was no evidence of  a difference in symptoms among 
those who were on optimum dose of  at least one class of  
medication and those who were not (p value < 0.74).

Medication Adherence
Self-reported medication non adherence was at 25%. Using 
the 8 point validated Morisky questionnaire, close to half  
had high adherence and close to a tenth had low adherence. 
The reasons for non-adherence were attributed to drug 
shortages in 13%. 

ECG findings
Prolonged QRS interval > 120ms was present in 25% of  
patients, with 15% having a prolonged PR interval. QTc 
interval was prolonged in 21% and 27% of  males and 
females respectively.

Figure 1: Recruitment flow chart
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Echocardiographic findings 
Echocardiography was performed in 65 participants only 
(9 did not attend their clinic appointment,1 was undergoing 
isolation due to covid19, 2 were uncontactable by phone, 
2 had relocated). Reduced left ventricular ejection fraction 
was present in 36 of  the 65 patients. Left ventricular ejection 
fraction was depressed (EF <50%) in 36 out of  65 patients. 
Eccentric hypertrophy was the most common left ventricular 
remodeling phenotype. 

Discussion
We highlight the characteristics and clinical management 
of  heart failure among adult patients attending outpatient 
chest clinic at Queen Elizabeth Central Hospital in 2021. 
Females were in majority, and most patients had a history 
of  hypertension and echocardiographic evidence of  LV 
remodeling and systolic dysfunction. 

Table 1: Baseline characteristics of heart failure patients(N=79)

n (%)
Demographics

Age in years; median (IQR) 60(40.5-70.5)
Females 49 (62)

Comorbidities
Diabetes 4 (5)
Hypertension 53 (67)
HIV 12 (15)
Alcohol history 13 (16)
Renal impairment 0

Functional Status
NYHA I 24 (30)
NYHA II 45 (57.6)
NYHA III 8 (10.2)
NYHA IV 1 (1)

Physical Examination

BMI (kg/m2)*, median (IQR) 24.4 (21-31.2)
<18.5 7 (8)
18.5-24.9 30 (38)
>25 33 (42)

Systolic BP (mmHg), median (IQR) 136(110-149) 
Diastolic BP (mmHg), median 

(IQR) 78(65-93)
Systolic BP >140mmHg 33 (41)
Diastolic BP >90mmHg 22 (28)
Systolic BP >140 & Diastolic BP 

>90mmHg 17 (21.5)
Pulse rate (beats per minute), 

mean (SD) 78 (16)

Jugular venous pressure elevated 5 (6)
Basal crackles 4 (5)
Pedal oedema 9 (11)
Presences of third heart sound 5 (6)
  
*9 missing values for BMI

Table 2 Current Heart Failure therapy(N=79)

Variable n (%) 

Class of Heart Failure medication
ACEI 61 (77)
Beta blocker 42 (52)
Aldosterone antagonist 27 (34)

Hydralazine & nitrates 0

Present combinations of medications 
for heart failure patients  
ACEI + Beta blocker 24 (30.3)
ACEI + Beta blocker + Spironolactone 10 (12.6)
ACEI + Spironolactone 10 (12.6)
Beta blocker + Spironolactone 1 (1.2)
ACEI single agent 17 (21.5)
Beta blocker single agent 7 (8.8)
Spironolactone single agent 6 (7.5)
Loop diuretics(Furosemide) only 4 (5.1)

Therapies by Gender  n male=30, female = 49
ACEI

Male 24(40%)
Female 37(75.5%)

Beta blocker
Male 14(46.7%)
Female 28(57%)

Aldosterone Antagonist 
Male 16(53.3%)
Female 11(22.4%)

  

Table 3: Optimum Dose of Medications

Medication
All patients on 
medication

Patients on Target doses (% 
of all patients on medication)

Enalapril 61 9(14%)
Spironolactone 27 6(22%)
Atenolol 42 10(23.8%)
Hydralazine and 
Nitrates 0

Table 2 Cont...
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Table 4:  Comparison between presence of symptoms of heart failure and being on optimum medication of heart failure medications

Optimum dose of 
medications

Symptoms of Heart Failure

p value=0.742

NO YES NA TOTAL

YES 5 17 0 22

NO 17 35 1 53

NA 2 2 0 4

TOTAL 24 54 1 79

Table 5: Adherence to heart failure medications (N=79)

Variable n (%) 
  
Self-reported non-adherence 20 (25)

Morisky Medication Adherence Scores 
High adherence (MMAT score 8) 37 (47)
Medium adherence (MMAT score 6 -7) 29 (37)
Low adherence (MMAT score < 6) 10 (13)

Reasons for non-adherence
Drug shortages/stock out 10 (13)
Side effects 1 (1)

  

Table 6: ECG findings 

ECG Parameter N = 65
Median(IQR)

Ventricular Rate 72(62-84)
PR interval(ms) 175(156-196)
QRS duration(ms) 110(104-120)
QT interval(ms) 416(396-440)
QTc interval(ms) 459(438-482)
  

 n(%)
Sinus Rhythm 59(90.7%)
Atrial Fibrillation 5(7.6%)

Left Bundle Branch Block 8(12%)
Right Bundle Branch Block 5(7%)

Left Axis deviation 17(26%)
Normal Axis 48(74%)

ST elevation 10(15%)
ST depression 4(6%)
Q waves 12(18%)

QRS duration  >120ms 16(25%)
PR interval  > 220ms 10(15%)

Table 7: Echocardiographic Findings (N=65)

2D Echo Parameter  
Median(IQR)

Left Ventricle(LV)
Ejection Fraction % 47.5(23.8-60)
End diastolic diameter 52(45-63)
End systolic diameter 40(30-53)
Stroke Volume 55.5(38.8-79.2)
LV mass index 93.8(76.6-130)
LV mass 170(132-230)

Left atrium 
LA maximal antero-posterior 

diameter 41(34-46)
LA volume index 32.4(20.7-48.4)

Diastolic Function parameters
Mitral Valve E velocity(m/s) 0.66(0.52-0.82)
Mitral Valve E/A ratio 0.83(0.7-1.6)
Mitral Valve E/e’ ratio 9.27(5.89-13)
Mitral annular septal e’ 

velocity(cm/s) 6(5-8)
Mitral annular lateral e’ 

velocity(cm/s) 7(5-10)
mitral annular average e’ 

velocity(cm/s) 7(5-10)
  
Systolic and Diastolic Function n(%)   
   Ejection Fraction <50% 36(55.3%)
   Diastolic Function

 Diastolic function in patients with 
Preserved EF

Normal diastolic function 23(35.3%)
Indeterminate 6(9.2%)
Diastolic Dysfunction 0

Diastolic function in patients with 
Depressed EF

Indeterminate 18(27.6%)
Grade I 6(9.2%)
Grade II 3(4.6%)
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Most patients were on at least a single neurohormonal 
antagonist, but only a small proportion were on the 
recommended heart failure medication combinations and 
doses.  

In this specialist clinic, patients were started on 
neurohormonal antagonists with most being on at least 1 
class of  a recommended agent; only 5% were found to be on 
furosemide only. ACEI inhibitor use was comparable to the 
average found in the INTER-CHF study recently conducted 
in 5 African countries (77% vs 74% respectively), but use of  
beta blockers (52% vs 66.5%) and aldosterone antagonists 
(34% vs 48%) was lower2. We did not see the trend of  lower 
rates of  prescription of  ACEI among women compared to 
men that has previously been described in other heart failure 
studies13–16, likely due to the underrepresentation of  men in 
our cohort. There is need to ensure that the recommended 
combinations are in place and that medications are up titrated 
overtime as only 14% (9 out of  61) of  patients on enalapril, 
22% (6 out of  27) on spironolactone and 24%(10 out of  42) 
of  those receiving atenolol were on the recommended target 
doses. 

In this cohort of  patients only 11 out of  79 (14%) had 
medications up titrated from the last visit despite the 
majority being on suboptimal doses with clinicians not clearly 
indicating any contraindications to drug up titration. During 
the period of  observation, only 16 out of  79(20%) had a 
documented creatinine result from the previous 6 months.  
Frequent stock outs of  reagents used in biochemistry assays 
experienced in this setting, meant interrupted access to 
renal function testing. For drugs with potassium sparing 
effects, limited measurement of  renal function could be a 
contributory factor as to why clinicians may be less inclined 
to blindly up titrate these medications. It might be justified 
to spare resources to ensure heart failure patients are able 
to access renal function testing at least once or twice a year. 

Using the validated Morisky questionnaire, half  of  the patients 
were found to have a high adherence. In Tanzania, 74.7% 
of  patients presenting for admission due to decompensated 
heart failure had reported poor adherence to medications 
in the preceding 7 days17. In this regard it is likely that half  
of  our patient cohort was at risk of  hospitalization due to 
decompensation of  their heart failure, underpinning the 
need for measures to promote good adherence. Intermittent 
drugs stock outs remain an issue on a national level but was 
only reported in 10 out 79 (13%) of  patients in this study. 
This may be an under representation of  the true picture. 
Many patients may not recognize the different types of  
medications they are supposed to receive and therefore fail 
to notice a medication stock out if  this information is not 
given to them by the pharmacist. Patient education on the 
different medication types maybe helpful so that patient can 
take ownership of  their prescriptions. It is also possible that 
the lack of  drug stock outs implies improvements in health 
system management at our facility. 
The echocardiograms and electrocardiograms performed 
highlight several issues, among them the relatively reduced 
contribution of  ischaemic heart disease as a possible 
cause of  heart failure. Left ventricular geometric changes 
were noted in 68% of  patients who had echocardiograms 
performed. The commonest form of  remodeling was that 
of  eccentric hypertrophy which is consistent with reports 
from 5 other African countries2. The presence of  left 
ventricular hypertrophy itself  is an independent risk factor 
for cardiovascular morbidity18.  The presence of  a wide QRS 
complex, a poor prognostic marker in patients with heart 
failure, in 25% of  the patients, is also concerning as there is 
no capacity for cardiac resynchronization therapy in Malawi 
and indeed many parts of  SSA2. This highlights the need 
for patients to be on adequate medical therapy to halt and 
reverse some of  the myocardial remodeling which occurs in 
heart failure. 

The aetiology of  heart failure in SSA has been reported to 
vary by region but is mostly driven by valvular rheumatic 
heart disease and hypertension, with ischaemic heart disease 
being less common1,2,19. As expected we notice a significant 
presence of  valve disease, and mitral stenosis in 29% of  
patients highlights the ongoing contribution of  rheumatic 
heart disease as a cause of  heart failure syndromes in Malawi. 
Hypertension is the commonest comorbidity and likely to 
be the significant driver of  heart failure syndromes in the 
country, being present in 67% of  this small patient cohort; 
and among these, 40% had poor blood pressure control. 
Despite this being an observational study, this picture points 
to the urgent need for more focused measures to prevent 
and control hypertension20. 

Challenges
The study faced severe disruptions as it coincided with 
the waves of  the Covid 19 pandemic and the subsequent 
lockdowns. Limitations in clinic numbers necessitated by 
social distancing measures and patient apathy to visit clinics 
when social distancing measures were lifted slowed the 
recruitment. This meant the study took longer to complete 
than initially planned. This increased period of  observation 
might have influenced clinician practice. It was difficult to 
obtain all echocardiograms and ECGs in part due to the 
logistical challenges during the covid 19 waves and patient 
factors. The diagnosis of  heart failure in all cases was initially 

Grade III 9(13.8%)

LV Geometry* n(%)
Normal LV geometry 21(32.3%)
Concentric LVH 6(9.2%)
Eccentric LVH 24(36.9%)
Concentric remodeling 9(13.8%)

Valve Abnormalities n(%)
Mitral Regurgitation 34(52%)
Mitral Stenosis 19(29%)
Tricuspid Regurgitation 29(44%)
Aortic Stenosis 12(18%)
Aortic Regurgitation 20(30%)
* 5 missing body surface area

Table 7 Cont...
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clinical hence some cases with preserved ejection fraction and 
normal diastolic function could have alternative explanations 
to their shortness of  breath. 

Conclusion
Hypertension is the commonest comorbidity in patients with 
heart failure, who are mostly females with NYHA class I or 
II symptoms. Majority have LV remodeling changes and are 
on at least one neurohormonal antagonist but most remain 
sub optimally treated. 

Funding
The study was financially supported by the NCD Brite 
Consortium. The NCD BRITE consortium is supported by 
the National Heart, Lung, and Blood Institute of  the National 
Institutes of  Health under grant number 5U24HL136791. 
The content in this article is solely the responsibility of  the 
authors and does not necessarily represent the official views 
of  the National Institutes of  Health. The authors report no 
relationships that could be construed as a conflict of  interest.

References
1. Damasceno A, Mayosi BM, Sani M, et al. The Causes, Treatment, and 
Outcome of Acute Heart Failure in 1006 Africans From 9 Countries: 
Results of the Sub-Saharan Africa Survey of Heart Failure. Arch Intern 
Med. 2012;172(18):1386. doi:10.1001/archinternmed.2012.3310

2. Karaye KM, Dokainish H, ElSayed A, et al. Clinical Profiles and 
Outcomes of Heart Failure in Five African Countries: Results from 
INTER-CHF Study. Glob Heart. 2021;16(1). doi:10.5334/gh.940

3.  Pitt B. ACE inhibitor co-therapy in patients with heart failure: 
Rationale for the Randomized Aldactone Evaluation Study (RALES). 
Eur Heart J. 1995;16(suppl_N):107-110. doi:10.1093/eurheartj/16.
suppl_N.107

4. Packer M, Fowler MB, Roecker EB, et al. Effect of Carvedilol on 
the Morbidity of Patients With Severe Chronic Heart Failure: Results 
of the Carvedilol Prospective Randomized Cumulative Survival 
(COPERNICUS) Study. Circulation. 2002;106(17):2194-2199. 
doi:10.1161/01.CIR.0000035653.72855.BF

5. Swedberg K, Kjekshus J. Effects of enalapril on mortality in 
severe congestive heart failure: Results of the Cooperative North 
Scandinavian Enalapril Survival Study (CONSENSUS). Am J Cardiol. 
1988;62(2):60A-66A. doi:10.1016/S0002-9149(88)80087-0

6. McDonagh TA, Metra M, Adamo M, et al. 2021 ESC Guidelines for 
the diagnosis and treatment of acute and chronic heart failure. Eur Heart 
J. 2021;42(36):3599-3726. doi:10.1093/eurheartj/ehab368

7. Makubi A, Hage C, Lwakatare J, et al. Contemporary aetiology, 
clinical characteristics and prognosis of adults with heart failure 
observed in a tertiary hospital in Tanzania: the prospective Tanzania 
Heart Failure (TaHeF) study. Heart. 2014;100(16):1235-1241. 
doi:10.1136/heartjnl-2014-305599

8. Soliman EZ, Juma H. Cardiac Disease Patterns in Northern Malawi: 
Epidemiologic Transition Perspective. J Epidemiol. 2008;18(5):204-
208. doi:10.2188/jea.JE2008006

9. Allain TJ, Kinley L, Tsidya B, et al. The spectrum of heart disease 
in adults in Malawi: A review of the literature with reference to the 
importance of echocardiography as a diagnostic modality. Malawi Med 
J. 2016;28(2):61. doi:10.4314/mmj.v28i2.7

10. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive 
Validity of a Medication Adherence Measure in an Outpatient 
Setting. J Clin Hypertens. 2008;10(5):348-354. doi:10.1111/j.1751-
7176.2008.07572.x

11. Wharton G, Steeds R, Allen J, et al. A minimum dataset for a 
standard adult transthoracic echocardiogram: a guideline protocol from 
the British Society of Echocardiography. Echo Res Pract. 2015;2(1):G9-
G24. doi:10.1530/ERP-14-0079

12. Nagueh SF, Smiseth OA, Appleton CP, et al. Recommendations 
for the Evaluation of Left Ventricular Diastolic Function by 
Echocardiography: An Update from the American Society of 
Echocardiography and the European Association of Cardiovascular 
Imaging. J Am Soc Echocardiogr. 2016;29(4):277-314. doi:10.1016/j.
echo.2016.01.011

13. McSweeney J, Pettey C, Lefler LL, Heo S. Disparities in Heart 
Failure and other Cardiovascular Diseases among Women. Womens 
Health. 2012;8(4):473-485. doi:10.2217/WHE.12.22

14. Baumhäkel M, Müller U, Böhm M. Influence of gender of physicians 
and patients on guideline-recommended treatment of chronic heart 
failure in a cross-sectional study. Eur J Heart Fail. 2009;11(3):299-303. 
doi:10.1093/eurjhf/hfn041

15. Yancy CW, Fonarow GC, Albert NM, et al. Influence of patient age 
and sex on delivery of guideline-recommended heart failure care in the 
outpatient cardiology practice setting: Findings from IMPROVE HF. 
Am Heart J. 2009;157(4):754-762.e2. doi:10.1016/j.ahj.2008.12.016

16. Lainščak M, Milinković I, Polovina M, et al. Sex- and age-related 
differences in the management and outcomes of chronic heart failure: an 
analysis of patients from the ESC HFA EORP Heart Failure Long-Term 
Registry. Eur J Heart Fail. 2020;22(1):92-102. doi:10.1002/ejhf.1645

17. Pallangyo P, Millinga J, Bhalia S, et al. Medication adherence and 
survival among hospitalized heart failure patients in a tertiary hospital in 
Tanzania: a prospective cohort study. BMC Res Notes. 2020;13(1):89. 
doi:10.1186/s13104-020-04959-w

18. Krumholz HM, Larson M, Levy D. Prognosis of left ventricular 
geometric patterns in the Framingham heart study. J Am Coll Cardiol. 
1995;25(4):879-884. doi:10.1016/0735-1097(94)00473-4

19. Sliwa K, Wilkinson D, Hansen C, et al. Spectrum of heart disease 
and risk factors in a black urban population in South Africa (the Heart 
of Soweto Study): a cohort study. Lancet. 2008;371:8.

20. Noubiap JJ. Tackling heart failure in sub-Saharan Africa: the 
imperious need for hypertension prevention and control. Pan Afr Med 
J. 2020; 36: 372. https://doi.org/10.11604%2Fpamj.2020.36.372.24528


