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Cardiac surgery publications in Africa over the last
20 years: A literature review
There is a significant burden of surgically correctable cardiovascular disease in Africa. The goal of this
research was to review the last 20 years of literature on this topic. A systematic search was performed
using PubMed, Embase and African Index Medicus for the period 1996–2016. Publications came from
29 countries, all of different income brackets. Research output increased by 15-fold over the 20-year time
period, with the majority of publications authored by local teams (71.4%) compared to visiting (4.9%) and
mixed teams (23.7%). Although increasing, clinical reporting on cardiac surgery is still limited. Increased
publication of results should be encouraged to better benchmark capacity and improve research capacity.
Significance:
•

The majority of the cardiovascular publications came from local research teams affiliated with public
hospitals which suggests strong local engagement in research and cardiovascular care.

•

Research output significantly increased and the share of literature from major research contributors has
relatively shrunk over the study period, which suggests emerging research capacities from previously
underrepresented regions.

•

A demographic analysis of publications showed that studies were set in countries from all income
brackets, with the majority of the studies originating from low-income countries.

•

There is a need to standardise reporting of surgical outcomes which is dependent on perioperative care
and maintenance of high-quality health records.

•

Over half of the publications lacked evidence of outpatient follow-up or data on postoperative care,
which highlights the need to focus on patient outcomes as a metric.

Background
There is a significant and growing burden of cardiac disease, and this is especially true on the African continent.
Surgically amenable congenital heart disease is believed to account for 63 302 disability-adjusted life years in subSaharan Africa and an additional 1 692 728 in North Africa and the Middle East1 – two of the largest shares of this
burden found in the world. Nonetheless, there is only one paediatric cardiac surgeon per 38 000 000 persons on
the continent, compared to one per 3 500 000 persons in Europe and North America.2 Valvular heart disease also
represents a significant share of the total burden of disease.3 Estimates of the prevalence of clinically significant
valvular dysfunction among children in Africa range from 7.5 to 51.6 per 1000 population, with significant variation
based on region.4,5 In terms of structural heart disease, endomyocardial fibrosis – the most common restrictive
cardiomyopathy in the world – remains understudied, and may correspond to 7% of paediatric heart failure in
Uganda.6 The prevalence of endomyocardial fibrosis remains as high as 19.8% in rural Mozambique, and carries
with it a life expectancy of 2 years once patients become symptomatic.7,8
These pathologies are increasingly joined by cardiac diseases typically associated with high-income countries.9 Rapid
urbanisation, dietary changes and smoking have increased the prevalence of obesity, diabetes and hypertension.
Cardiovascular disease now accounts for 1 million deaths per year in sub-Saharan Africa alone.10 In Tunisia,
coronary artery disease mortality increased significantly between 1997 and 2009 (70–87 deaths per 100 000 for
men, 28–41 deaths per 100 000 for women)11, and a 2009 autopsy study in Kenya found cardiovascular disease
to be the cause of death in 13% of patients.12 Nigeria has a coronary artery disease prevalence of 16 per 1000, with
those affected being predominantly male and urban-dwelling individuals.13
Despite this growing burden of cardiovascular disease, cardiovascular surgery needs are not being met. Cardiac
surgery needs have been estimated to be 200 operations per million in low-income countries and >1000 operations
in high-income countries non-endemic to rheumatic heart disease. However, cardiac surgery is provided at a rate
of only 0.5 operations per million in low- and lower-middle-income countries and 500 operations per million
in high-income countries.14 Additionally, the quantity, quality, location and scope of cardiac surgical research
emerging from Africa remains poorly defined. A 2015 systematic review of all surgical literature from low-income
countries found that 62% of publications were case reports or case series, 43% lacked clinical outcome measures,
21% of articles were written with collaboration between authors of high-income countries (HIC) and lower- and
middle-income countries (LMIC), and 55% were written exclusively by local authors. HIC and LIC were defined by
the guidelines set by the World Bank.15 Only 3% of the papers included data about cardiac surgery.16 A bibliometric
study of the Journal of Cardiothoracic and Vascular Anesthesia found that the total number of publications from
Africa has remained unchanged from 1990 to 2011 (average 0.9 per year)17 – a period in which the share of highincome contributions shrank and contributions from LMIC in other regions expanded.
There is also a paucity of literature surrounding the type and extent of engagement between HIC cardiac surgery
programmes and African institutions. As of 2012, Sliwa and Zilla18 reported fully independent programmes in
only five African countries: South Africa, Egypt, Sudan, Kenya and Namibia. A recent study of non-governmental
organisations involved in surgical care found 77 groups provide cardiac surgical care19, while a recent survey
by the World Society for Pediatric and Congenital Heart Surgery found 80 non-governmental groups involved
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in such work, with 18% of groups working in Africa. Of these, 13% of
groups reported being involved in exclusively educational and diagnostic
partnerships, and 87% reported educational components to their work.
This survey also showed that 26% of respondents reported that LMIC
partners do not perform operations between HIC partner visits.20
The goals of the present review are to describe the demographics of
those producing literature on cardiac surgery in Africa over the previous
20 years, to describe the degree of collaboration between HIC and
LMIC actors, and to analyse whether the origin, type and quality of this
research have evolved over the study period.

Patients and methods
Search strategy
We conducted a systematic search of literature related to cardiac surgery
in Africa published from 1996 to 2016. PubMed, Embase and African
Index Medicus databases were searched using cardiac surgery MeSH and
Emtree terms, relevant anatomic and procedural terms, and geographical
terms related to Africa. Geographical terms included regional terms as well
as individual country names and derivatives. Our full search terms are
included in Appendix 1 of the supplementary material.

Study selection

Figure 1:

PRISMA (preferred reporting items for systematic reviews and
meta-analyses) flow diagram.

Figure 2:

Countries contributing to the cardiac surgery literature.

Articles identified by our search were compiled in an Endnote X7 library
and duplicates were removed. Remaining titles and abstracts were
screened in duplicate by four members of the research team (JSD,
BMT, KT, SY). Articles pertaining exclusively to percutaneous, vascular
or thoracic procedures were excluded from our study. Non-English
language studies and those published before 1996 were excluded. In
cases of ambiguity surrounding type of procedure or location, the fulltext of the article was reviewed. Further uncertainty was resolved by a
senior member of the research team (YL).

Data abstraction
After title and abstract screening, full-text articles were acquired via
EndNote full-text search, Harvard Countway Library full-text article
search, Google search, or interlibrary loan. A data abstraction tool was
developed using Microsoft Excel. Data abstraction categories included:
study identification (author names, dates, country and institutional
affiliations), study design, patient population, indication for surgery, type
of surgery, mortality data, major and minor morbidities as defined by the
American College of Surgeons National Surgical Quality Improvement
Program, and health-related quality of life (HRQL) measures, such as:
New York Heart Association Heart Failure classifications, return to work
status, measures of economic strain/medical impoverishment, and
indications of difficulty managing anticoagulation due to cost or logistics.
To ensure quality and consistency, the abstraction tool was amended
by consensus after each data abstractor (JD, BT, KT, SY) had reviewed
10 articles. A senior member of the research team (YL) reviewed a
random 25% sample of each abstractor’s data at two intervals during
the abstraction process, and disagreements were reconciled.

Surgical care
Indications for surgeries were reported in 83.7% of all studies. Of these,
congenital indications included: atrial septal defect (15.3%), ventral
septal defect (13.4%), patent ductus arteriosus (9.6%), Tetralogy of
Fallot (12.4%), and other non-specific congenital aetiologies (18.7%)
(Table 1). The most common indications for acquired conditions included:
unspecified valvular stenosis and regurgitation (20.6%), rheumatic heart
disease (15.8%) and heart failure (10.5%). Other reported conditions
were infectious endocarditis (7.2%), trauma (6.7%), pericarditis (5.3%),
myocardial infarction (3.3%), cysts (2.4%), endomyocardial fibrosis
(1.9%), Takayasu’s disease (1.0%) and prosthetic valve obstruction
(0.5%). The surgeries performed for these indications were described
for adult patients (39.3%), paediatric patients (33.3%) or both (18.8%),
or not given (8.6%).

Results
The initial search returned 2122 articles from PubMed, 2723 from
Embase and 39 from African Index Medicus (Figure 1). Of the literature
retrieved, 209 full-text articles and abstracts met the study inclusion
criteria (Appendix 2).

Study setting
Studies were set in 29 of 54 African countries, of which 13 were lowincome (44.8%), 11 were lower-middle-income (37.9%), and 5 were
upper-middle-income (17.2%). The majority of articles published were
set in just four countries: South Africa (19.8%), Tunisia (12.2%), Egypt
(12.2%) and Kenya (6.8%), all of which are middle-income status
(Figure 2).
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Table 1:

the last 2 years of the sample (1996–1997 and 2014–2015). Research
produced by the four major contributors to the literature (South Africa,
Egypt, Tunisia and Kenya) continued to grow during this period, but its
share of total research output dropped (66.6% to 51.1%) (Figure 4).

Indications for surgery and age group
Age group

Adult

39.3%

Paediatric

33.3%

Mixed

18.8%

Not given

8.6%
Indication for surgery

Congenital
Atrial septal defect

15.3%

Ventricular septal defect

13.4%

Tetralogy of Fallot

12.4%

Patent ductus arteriosus

9.6%

Other non-specific congenital

18.7%

Valve stenosis and regurgitation

20.6%

Rheumatic heart disease

15.8%

Heart failure

10.5%

Infectious endocarditis

7.2%

Trauma

6.7%

Acquired

Figure 4:

Pericarditis

5.3%

Myocardial infarction

3.3%

Cyst

2.4%

Endomyocardial fibrosis

1.9%

Takayasu

1.0%

Prosthetic valve obstruction

0.5%

Not reported

13.4%

Not applicable

2.9%

Number of publications 1996–2015 by country income
classification.

Study design
Almost half (48.7%) of the studies were retrospective in design. Case
reports, comments and descriptive studies represented 35.7% of
publications. Only 14.1% were prospective studies, with interventional
and observational design split evenly. Finally, three studies (1.5%) were
randomised control trials. The share of lower quality evidence produced
(case reports, comments and descriptive studies) was notably higher in
the first decade of our sample (46.7%) compared to the last 10 years
(29.4%).
Local teams produced randomised control trials (2.3%), compared to
none in mixed teams or visiting teams (Figure 5). Local teams were
more likely to produce prospective studies (59.5%), compared to mixed
teams (41.0%) (p=0.32) and visiting teams (11.1%) (p<0.01). Mixed
teams and visiting teams were more likely to publish case reports or
comments (46.2% and 88.9%) compared to local teams (20.6%)
(p<0.01) (Figure 5).

Who and where
The majority of cardiac surgeries included in these studies were
performed by local teams (71.4%), compared to visiting teams (4.9%)
and mixed teams (23.7%). Authors were predominantly associated with
academic institutions (73.2%). Public hospitals were the most common
site of practice (79.5%), compared to non-governmental organisations
(14.2%), private (1.6%) and other (4.7%) (Figure 3).
a

b

Figure 5:

Types of studies by team makeup.

Outcomes
Figure 3:

Teams performing cardiac surgery, by (a) team makeup and
(b) location.

Fewer than half of the studies reported inpatient postoperative care data
(45.9%) or evidence of outpatient follow-up (40.7%). Mortality outcomes
were reported in 62.7% of publications (Table 2). Morbidity was reported
in 45.5% of the studies, although the type of detail provided varied
greatly. Major morbidities were reported in 36.8% of studies, of which
reoperation for any reason (55.8%), permanent stroke (11.7%) and
renal failure (11.7%) were most commonly reported. Minor morbidities
were reported in 27.8% of studies. The most commonly reported minor
morbidities were prolonged length of stay (36%), surgical site infections
(32.8%) and wound dehiscence (10.4%). Health-related quality of life
measures were reported in 4.8% of studies.

Research capacity
First authors were affiliated with institutions in a total of 34 countries,
of which 69.9% were African. South Africa (19.1%), Tunisia (12.4%),
Egypt (12.4%) and Nigeria (7.2%) represented the most common African
affiliations, while the USA (6.7%) was the most common affiliation outside
of Africa. Over the last 10 years, the overall volume of research has
increased substantially. When looking at years with full data, we find that
total output increased more than 15-fold between the first 2 years and
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Table 2:

surgery provides opportunities for mutually beneficial relationships
between HIC and LMIC. Surgeons in HIC will be able to access the
clinical workload in LMIC to develop surgical and clinical skills, research
region-specific diseases, and explore their passion for global health.
For LMIC partners, the interest in global surgery has led many Western
organisations to assist LMIC in developing their surgical capacities
by helping establish new surgical residencies and providing research
training.26 The growing interest and investment in cardiovascular disease
and global surgery creates an important opportunity to build bilateral
partnerships between HIC and LMIC. The financial support of MEPI and
the symmetric exchange of knowledge and experience seen between HIC
and LMIC are important catalysts that have likely facilitated the increased
research production seen in this study. Therefore, promoting and
supporting mutually beneficial, respectful and longitudinal relationships
and collaborations is imperative in expanding the research capacity and
growth of health care in both HIC and LMIC.

Per cent of studies reporting outcomes
Mortality

Reported (n=131)

62.7%

Not reported (n=78)

37.3%
Major morbidity

Reported (n=77)

36.8%

Not reported (n=39)

18.7%

Not applicable (n=93)

44.5%
Minor morbidity

Reported (n=58)

27.8%

Not reported (n=47)

22.4%

Not applicable (n=104)

49.8%

Research of overall higher quality evidence, such as prospective
studies and randomised control trials, was more likely to be produced
by local authors. On the other hand, research by visiting surgeons and
collaborations between visiting and local teams was most likely to yield
comments, case reports and descriptive studies. This raises important
questions about the extent to which collaborations between HIC and
LMIC surgeons are effectively leveraging the research experience and
resources of high-income partners, and why the exceptional level of
connectivity afforded in the world today is not permitting more longterm, long-distance, collaborative research.

In-hospital follow-up
Reported (n=184)

88.0%

Not reported (n=25)

12.0%
Outpatient follow-up

Reported (n=177)

84.7%

Not reported (n=32)

15.3%
Health-related quality of life

Reported (n=10)

4.8%

Not reported (n=199)

95.2%

One answer to this question may be the barriers in sustaining these
collaborations longitudinally for surgeons in HIC. A survey performed
by the Society of University Surgeons and the Association for Academic
Surgery showed as few as 30% of academic medical centres in the
USA held international partnerships and 70% of these partnerships were
unfunded or relied on variable funding; 41% of the programmes reported
a lack of allowance for time off to engage in international work.27 Even
though there has been a rise in global surgery engagement, there is
currently inadequate infrastructure in place to support these longitudinal
partnerships in the USA. Policy changes in academic medical centres
in HIC that allow for time away and funding to engage in international
partnerships can promote desired long-term, long-distance, collaborative
research between HIC and LMIC.

Discussion
Our results show that 29 out of 54 (52.7%) African countries contributed
to the cardiac surgical literature in our study period. The majority of
this work was from African surgeons affiliated with public hospitals.
This suggests a strong local engagement in cardiac surgical care and
research. Overall, output increased substantially over our study period,
and the share of literature produced by the largest contributors has
shrunk in relative terms, suggesting emerging capacity in other states
in the region. There was a notable increase in research productivity in
our sample from 2009 to 2010. There are several possible reasons for
this increase in production. One possible driving factor is the Fogarty
Institute’s Medical Education Partnership Initiative (MEPI) grants, which
totalled USD130 million and was awarded to institutions in 12 African
countries and US partner medical schools during this period.21 While
MEPI is credited with generating rich collaborations between US and
African institutions, and between African institutions that previously
were not in collaboration with one another22,23, the effect of these
collaborations on research output remains poorly studied.

In only half of the studies, surgical outcomes were reported, highlighting
the need to improve the overall quality of the literature being produced.
The reporting of outcomes needs further standardisation, with increased
emphasis on the value of measuring morbidities and HRQL outcomes. It is
notable that the reporting of such data is often contingent upon adequate
perioperative care and the maintenance of high-quality health records.
Engagement with the academic medical literature plays an invaluable
role in elevating the quality of care that can be delivered, and meaningful
contributions to literature can inform broader priority setting both
at national and international levels. The ability to participate in the
community of academic surgery can bolster the perspectives of LMIC
surgeons, and lead to significant opportunities for further collaboration
and career and institutional advancement.

In addition to the contributions of MEPI, there has been a growing interest
and investment in international initiatives on reducing cardiovascular
disease and increasing surgical capacities in LMIC between LMIC
and HIC. This emphasis on international collaborations is especially
important for fostering the development of research capacity in Africa. In
recent years, there has been a call to develop cardiac care and research
in low- and middle-income countries. The Cape Town Declaration aimed
to accomplish this through policy advocacy and international initiatives
and collaborations.24 This focus on international initiatives was put into
practice by the World Heart Federation Emerging Leader and the National
Institute of Health Fogarty Wits Non-communicable Disease Research
Leadership Training Programmes. These two global initiatives have
been at the forefront of supporting and training leaders in research and
policy change in Africa. Over the past decade, the two programmes have
trained master’s, doctoral and postdoctoral talents who have engaged
in research that examined the social, genetic, epigenetic, clinical and
physical factors that contribute to cardiovascular disease.25

Inadequate research capacity was identified by the Lancet Commission
as an obstacle to improving surgical programmes in LMICs.28 In south
sub-Saharan Africa, most countries allocated less than 1% of their gross
domestic product to their health budget and less than 0.5% of this health
budget was spent on health research.29 Growing and investing in the
research capacity of African LMICs can reduce inequities in research
partnerships30 and expand the applications of research findings to
strengthen local programmes and policies31.
For the last 20 years, there has been an ongoing debate in the literature
about how to best tackle inequity in cardiac surgical care and the role
that HIC institutions have in levelling this disparity.32-34 The rise of medical
tourism has complicated the dynamic, and within the literature, there is
debate about the role high-income surgeons and institutions can and
should play evaluating LMIC cardiac programmes.35 Our study reveals

In terms of developing surgical capacities in LMIC, interests in global
surgery have increased in faculty and surgical trainees in HIC. Global

Review Article
https://doi.org/10.17159/sajs.2020/6359

4

Volume 116| Number 1/2
January/February 2020

Cardiac surgery research in Africa
Page 5 of 6

considerable and ongoing collaboration in the context of surgical
research. It also highlights the need to ensure that these efforts be
refocused, such that these partnerships begin producing the highest
quality of evidence possible. Restructuring these collaborations around
larger, prospective and randomised trials can bolster LMIC institutions in
important ways: first, partnering with HIC institutions for such research
can enhance funding opportunities; and, second, it can lead to the
transfer of knowledge and best practices that might not otherwise be
transferred in strictly clinical engagement.
There are several limitations to this study. Most importantly, published
literature is not wholly representative of surgical care delivery. There are
likely institutions performing cardiac surgery that do not contribute to
the peer-reviewed literature, and our results should not be interpreted
as depicting the entirety of care available in the region. For example,
in South Africa, just 7 of 48 centres offering cardiac surgical care are
academic in nature. While these seven centres serve some nearly 90%
of the population, they serve only 20% of cardiac cases each year and
are the only institutions contributing to our data. Thus, generalising
operative volume or scope by working solely from the assembled
literature would lead to a distorted portrait of ongoing cardiac care.
This bias is perhaps most evident in the context of surgical indication.
If interpreted as a representative sample, our data would suggest
that rheumatic heart disease, even when coupled with valve stenosis
and regurgitation, accounts for just 36.4% of cases. Those currently
practising in Africa are likely to recognise this figure as a significant
underrepresentation. Secondly, there is a great deal of heterogeneity in
the type and quality of data reported in this literature, complicating the
analysis of mortality, morbidity and HRQL measures. The diversity of
the reported data emphasises the need for improved standardisation of
reporting practices in the region.
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