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Summary
Background: The global incidence of breast cancer (BC)
is rising, especially in low- and middle-income countries.
The purpose of this review is to summarize existing pub-
lications on BC care in Africa. Patients and Methods: A
systematic search in MEDLINE and smaller databases
was carried out to identify African studies on BC treat-
ment, and an additional PubMed search was performed
for relevant topics on BC care. Results: A total of 219
publications, mainly from North and West Africa, were
found by systematic search. We also selected articles on
BC epidemiology, risk factors, clinical presentation, and
cancer control in Africa. Conclusions: Publications on BC
treatment are mostly from hospital case series. Evidence
on treatment from prospective randomized trials that ad-
dress the specific characteristics of African patients is
lacking. The epidemiologic data shows rising incidences
in Africa. The prevalence of risk factors is changing by
age group, geographic region, and over time. The clini-
cal picture of BC differs from that of Western countries
due to the high proportion of young patients (on account
of the African population with a high proportion of
young people) and late presentation. Global collabora-
tive efforts are needed to address the rising need for im-
proved BC care in Africa.
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Introduction

Non-communicable diseases, including breast cancer (BC), in
Africa have been gaining more attention recently since improve-
ments are seen in the management against infectious diseases, poor
maternal health, and malnutrition. These days, non-communicable
diseases are responsible for more than 60% of deaths around the
world, with more than 80% of them occurring in low- and middle-
income countries. More than 20% of these deaths from non-com-
municable diseases are cancer-related deaths [1].

BC has the highest incidence rate of all cancers in women
worldwide (1.67 million) and accounts for over 500,000 deaths an-
nually [2]. It has been said that African patients present late with
aggressive tumors and face a lack of therapeutic options, resulting
in short survival duration. Data on survival obtained from cancer
registries in The Gambia and Uganda in the early years of this cen-
tury reported an age-standardized 5-year relative survival between
only 12 and 46% [3]. A comparison between West Africans, Afri-
can Americans, and Caucasian Americans revealed higher propor-
tions of high-grade, early-onset and estrogen receptor-negative
cases in African patients [4].

Since the high-level meeting of the United Nations has focused
attention on non-communicable diseases (chronic pulmonary and
cardiovascular diseases, diabetes, and cancer) in 2011 [5], national
cancer control programs have been developed and implemented.
Several African first ladies have put the fight against female cancer
(BC and cervical cancer) at the top of the national agenda [6]. This
has encouraged clinicians and researchers in various countries to
improve activities and to publish evidence available on the topic.
Considering the huge diversity of the African continent in terms of
ethnicities and genetic background, socio-economic development
and health system status, culture and behavior, and many other
areas, it is difficult to talk about BC in Africa in general. We used
geographical divisions (West, North, South, East, and Central Af-

© 2015 S. Karger GmbH, Freiburg
1661-3791/15/0106-0364$39.50/0

KARGER

Fax +49 761 4 52 07 14
Information@Karger.com
www.karger.com

Accessible online at:
www.karger.com/brc

Dr. Eva Johanna Kantelhardt

Klinik und Poliklinik fiir Gynikologie
Martin Luther-Universitit Halle
Ernst-Grube Str. 40, 06097 Halle (Saale)
eva kantelhardt@uk-halle.de



Table 1. Publications

. Years Total North Africa, West Africa, East Africa, Central Africa, Southern Regional
according to years and - . . - .
. . 207 million 320 million 352 million 133 million Africa,

regions, with the popu- -

lation in 2012 indicated
2010-2014 72 33 45.8% 21 29.2% 8 11.1% 4 5.6% 3 4.2% 3 4.2%
2005-2009 54 20 37.0% 22 40.7% 6 11.1% 6 11.1%
2000-2004 35 14 40.0% 10 28.6% 2 5.7% 9 25.7%
1995-1999 15 3 20.0% 2 13.3% 1 6.7% 1 6.7% 8 53.3%
<1995 43 5 11.6% 16 37.2% 2 4.7% 2.3% 16 37.2% 3 7.0%
Total 219 75 34.2% 71 32.4% 19 8.7% 6 2.7% 42 19.2% 6 2.7%

*Countries with the highest numbers during the time period indicated in italics.

Records identified through database
searches using large databases (n = 6,174)

Additional records identified through smaller
specific databases (n = 1,377)

\ 4 \ 4

Records screened after duplicates removed
(n=7,196)

v

6,924 records excluded by title/abstract
according to exclusion criteria

v

A 4

272 full text articles were assessed for eligibility

Full text articles excluded (n = 53)
15 non-African patients
16 lack of information on therapy
4 no information on BC
1 plagiarism
1 duplicate
7 full text not available
9 articles on cervical cancer only

v

Fig. 1. Results of the systematic review: PRISMA
flow chart.

Breast cancer trials included in quantitative synthesis (meta-analysis) (n = 219)

rica) to group the results of our literature search. The scope of this
systematic review is to give a quantitative overview on the articles
available in the common large databases, as well as in the regional
African databases, up until April 2014 on BC therapy and out-
comes in Africa. For a qualitative review on BC care in general, we
selected relevant articles less than 5 years old and added important
previous work. First, we will give an overview on time trends, re-
gional differences and the methodology of publications. Then, the
relevant most recent articles on BC health care are discussed.
Major challenges for BC care in Africa are summarized.

Methodology

We performed a systematic search in MEDLINE (Ovid), CENTRAL, Afri-
can Journals Online (AJOL), African Index Medicus, The Breast Health Global
Initiative, POPLINE, and SurvCan to identify all publications related to clinical
and observational studies describing female cancer (breast and cervix) and Af-
rica. Within this general search, we selected all publications related to treatment
and/or outcomes in Africa. All publications were screened by title, keywords,
abstract, and full text for relevant publications. Inclusion criteria were all stud-
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ies describing treatment and/or outcomes of BC in Africa. Exclusion criteria
were cross-sectional studies without information on therapy, studies on screen-
ing methodology, studies on pathologic material, studies only on African
Americans, and studies conducted on non-African patients.

Additionally, we performed a search in MEDLINE (PubMed) for relevant
topics on BC care, such as burden, awareness, risk factors, tumor biology, and
healthcare services (PubMed search for ‘Breast neoplasm AND Africa’). For this
review, relevant articles from the last 5 years and selected articles from before
are presented here as a brief overview, and major challenges are discussed.

Systematic Review on BC Treatment and Outcomes

This systematic review was carried out to review evidence on
BC treatment in Africa.

Results and Discussion of the Search

Having used the above-mentioned inclusion and exclusion cri-
teria to identify potentially relevant articles, we identified a total of
7,154 publications on the treatment of female cancer (BC and cer-
vical cancer), of which we found 6,174 in the large databases:
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Table 2. Publications according to years and top countries

Total 2010- 2005- 2000- 1995- <1995
2014 2009 2004 1999
Nigeria 56 16* 16 8 15
South Africa 42 3 6 9 16
Egypt 33 15 10 3 3 2
Morocco 23 13 2 7 1
Tunisia 17 4 7 4 2

2Countries with the highest numbers indicated in italics.

MEDLINE (by Ovid; March 26, 2014; n = 5,745) and Cochrane
(March 27, 2014; n = 429). We found 980 publications in smaller
databases (AJOL; April 23, 2014; n = 281): African Index Medicus
(May 7, 2014; n = 153), The Breast Health Global Initiative (May 7,
2014; n = 99), POPLINE (May 9, 2014; n = 340), and SurvCan
(May 22, 2014; n = 107). In total, 938 publications were thought to
be of relevance and the full papers were assessed. Of those, 219
publications were included in this review.

In general, we noted an increase in the number of publications
available in the databases searched, from 15 articles in 1995-1999
to 72 articles in 2010-2014 (fig. 1). The majority of papers (n = 75)
originated in North Africa (population in 2012: 207 million),
closely followed by West Africa (n = 71; population in 2012: 320
million). Southern Africa (n = 42; population in 2012: 58 million)
dominated before the year 2000. There were few publications from
East (n = 19; population in 2012: 352 million) and Central Africa
(n = 6; population in 2012: 133 million), but the number of studies
has increased since the 1990s (table 1). This may reflect the socio-
economic development of the countries and the availability of ad-
vanced medical service in the North African region.

When comparing the number of physicians per population,
there are notable differences seen in the large countries of each re-
gion. Egypt and Algeria had the highest numbers (2.83 and 1.21
per 1,000 people in 2008 and 2007), South Africa had 0.77 per
1,000 people in 2004, Nigeria had 0.395 per 1,000 people in 2008,
and Ethiopia and Tanzania had only 0.022 and 0.008 per 1,000
people in 2007 and 2006 [7]. This reflects the focus of primary
healthcare mainly involving non-physicians in East Africa (e.g.
Tanzania), as opposed to a more clinical approach with more phy-
sicians in West Africa. Since there are fewer physicians in East Af-
rica, this can possibly explain the relatively low number of articles
on BC therapy from this region.

Looking at the individual countries, we noted that Nigeria was
the number one country in terms of the overall number of publica-
tions, and specifically since 2005. Before 2005, South Africa was the
country with the most articles available. It is possible that the case
of scientific misconduct during the high-dose chemotherapy BC
trial from South Africa may have led to reduced activities in BC
research [8]. Egypt, Morocco, Tunisia, and Ghana followed with an
overall number of 10 or more articles (table 2). These data are in
line with the large population size and advanced socio-economic
status of these countries.
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Types of Studies Published

The studies were classified based on the type of treatment, the
study design, and the grading of levels of evidence (LoE) (supple-
mental table 1, www.karger.com/?DOI=4433156). The therapies
described in the articles were mainly surgery (70%), followed by
chemotherapy (60%), radiotherapy (46%), and endocrine treat-
ment (38%). Targeted treatment was rarely described. We note that
surgery was the main focus and probably also the most widely ap-
plied therapy for BC patients. Finding that 60% of articles analyze
or mention chemotherapy may indicate that systemic therapy is
also used. However, finding that only 38% of articles analyze endo-
crine therapy indicates an increased need for more focus on this
inexpensive and well-tolerated treatment option [9].

In most cases, descriptive studies (43%) were conducted. We
found few randomized controlled trials (9%) and only 25% trials in
total. There were also 5% reviews. The influence of therapy was re-
ported in 53% of the articles; median survival was reported in 28%.
Toxicities were mentioned in 21%. We found 23 meta-analyses.
When looking at LoE criteria according to the Oxford definition
[10], most articles showed LoE 4 (72%).

Epidemiology of BC in Africa

Recently, a total number of the 26 population-based registries in
20 countries were assembled in the African Cancer Registry Net-
work (AFCRN) and contributed data to the GLOBOCAN 2012 da-
tabase [11]. The report estimated that the incidence rates vary
nearly 4-fold across various regions of the world, with rates rang-
ing from 27 per 100,000 in Middle Africa and Eastern Asia to 96
per 100,000 in Western Europe. Higher incidence rates occur in
countries with established screening programs. BC is the most
commonly diagnosed cancer in Africa annually, with an estimated
63,100 cancer deaths in 2012 [2, 12].

The incidence rates vary considerably within Africa. Popula-
tion-based, age-standardized data from Kenya (Nairobi) revealed
an age-standardized incidence rate of 52 per 100,000 in 2004-2008
[13]. Population-based data from Zimbabwe and Uganda during
the same time period showed rates of 33 and 34 per 100,000
women, respectively [14, 15]. Results from Malawi (national data)
are even lower, showing an annual incidence of 4 per 100,000
women [16]. Since registration methods are similar, reasons for
this diversity may be lack of access to health service, lack of patho-
logic diagnosis, or true differences in risk factors.

Recently, several population-based cancer registries published
their data analyzing trends over a period of 15-20 years. The 20-
year incidence trend among the black population of Zimbabwe in-
creased by about 4.9% annually, on average. The increases were
more evident in older age groups (above age 50 years) than among
the young [14]. In Uganda, the annual increase in incidence be-
tween 1991 and 2010 was 3.7% [15]. In Mozambique, the incidence
of BC increased from 13.7/100,000 in 1991-1996 to 26.2/100,000 in
2003-2008, with relevant increases of 6.5% annually, on average.
The greatest changes were seen among postmenopausal women
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[17]. The possible reason for the increasing BC incidence was sug-
gested as adoption of Western habits, especially among the urban
population, leading to lower fertility rates and a higher frequency
of obesity. In South Africa, a recent article from a rural area
showed that the annual incidence in women was only 12.2 per
100,000 in 2012, with an annual increase of 4.3% since 1998. It is
likely that reproductive factors and the lifestyle in the rural areas
are still protective against BC, but even here changes are being no-
ticed [18].

Altogether, increases in age-standardized BC incidences of be-
tween 3.7 and 6.5% annually are seen. This alarming fact has to be
considered when planning healthcare service capacities and aware-
ness campaigns for the upcoming years.

Risk Factors and Prognostic Factors of BC in Africa

A different picture of BC in Africa concerning the incidence,
the tumor biology, and the population and its risk factors and out-
come is seen. Comparing Caucasian and African American pa-
tients has revealed differences in tumor biology leading to differ-
ences in outcomes. Lower incidence rates, but higher mortality, are
reported. Younger age and a higher risk of triple-negative tumors
lead to reduced survival in African Americans [19]. The majority
of African studies are hospital-based case-control studies with
small numbers.

Brinton et al. [20] reviewed the literature on risk factors for BC
in African women. Higher parity (as in Africa) is generally consid-
ered protective — but may possibly lead to a transient increase in
risk for premenopausal BC, with subsequent decreases at the post-
menopausal age. Breastfeeding as a protective factor was found,
but some studies only showed a weak or no effect. Higher socio-
economic status was found to be a risk factor in several studies; this
could also be a surrogate for the prevalence of other risk factors
(obesity, fewer children, etc.). In addition, better health-seeking be-
haviors may increase the number of diagnoses made in the higher
socio-economic bracket. A strong correlation between BC and
height was found in several studies, as well as the correlation be-
tween higher waist circumference and waist-to-hip ratio to BC risk.
A large case-control study from South Africa revealed increases in
BC risk during the use of hormonal contraceptives, especially pro-
gesterone-alone (injectable) options [21]. There is, up to now, a
lack of epidemiological studies addressing environmental factors,
physical activity, medical history, toxic agents, and most dietary
factors including alcohol. Factors unique to Africa may include in-
fectious agents such as the microbiome, human immunodeficiency
virus (HIV) prevalence, and malaria. Environmental agents, such
as fertilizers, insecticides including DDT, skin lighteners and hair
relaxers, may also influence the susceptibility to BC [20].

BC incidence rates are very low in North Africa. Corbex et al.
[22] postulated that the risk factors are similar throughout Africa
but that the prevalence varies considerably. They looked at the
pattern of risk factors in North Africa compared to Western coun-
tries to see if this may explain the low rate of BC, as well as the
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unique patterns of BC in North Africa, such as early onset, aggres-
sive forms (e.g. inflammatory BC), or high proportions of male BC.
In North Africa, the presence of protective factors, especially dur-
ing the 1980s, was more dominant than in Western countries. The
mean number of children, early age at first childbirth, longer dura-
tion of breastfeeding, higher age at menarche, early menopause,
little use of hormonal contraceptives, less alcohol consumption,
and lower body mass index lead to a low-risk profile, which is now
more evident in the elderly than in the younger North African
women.

When looking at age-specific incidence rates, young age groups
show similar BC rates compared to Western countries whereas the
older age groups (above age 50 years) have markedly reduced inci-
dence rates. Lack of screening in older age groups may also lead to
lower detected incidence rates. Thus, the proportion of BC at a
young age is higher due to a lower detected incidence in older
women, and does not necessarily reflect different African tumor
biology. The same applies to male BC, where the proportion is
higher due to lower numbers of postmenopausal BC in women.
The lower incidence of BC in postmenopausal women also leads to
higher proportions of inflammatory BC, as reported in various case
series. These observations may explain the difference in the BC
pattern in North Africa, which does not necessarily point to a dif-
ferent biology of the disease but rather to a difference in the popu-
lation structure [22].

Eng et al. [23] published a large meta-analysis on articles de-
scribing hormone receptor status and human epidermal growth
factor receptor 2 (HER2) status in Africa. They reported on 80
studies, including nearly 17,000 tumors. The proportion of estro-
gen receptor-positive disease was between 20 and 80%. Influencing
factors on the proportion of estrogen receptor-positive disease in-
cluded the use of archived tissue compared to prospectively col-
lected tissue, the year of collection, and the higher proportion of
grade 3 tumors, which had less estrogen receptor-positive cases.
The more recent and prospectively collected series showed that the
majority of cases were estrogen receptor positive. This should en-
courage the use of tamoxifen as a simple and inexpensive treat-
ment option, even in cases where the receptor status is unknown.

In summary, reproductive and lifestyle risk factors according to
small studies from Africa were found similar to those in Western
patients, but differences in population structure and risk factor
prevalence have to be considered when looking at patient cohorts
from Africa. It is possible that larger cohort studies would reveal
differences in known risk factors and there could also be unique
factors (e.g. fertilizers, co-infections) that contribute to the BC risk
in Africa.

Clinical and Pathological Presentation of BC

Clinical and pathological factors will be discussed on the basis
of articles from 7 African countries: Republic of South Africa
(RSA) [24], Egypt [25-27], Nigeria [28], Eritrea [29], Morocco
[30], Cameroon [31, 32], and Rwanda [33].
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All articles reported that the majority of women presented at the
healthcare facility with advanced BC (stages III and IV). Factors
that influence the lack of early healthcare-seeking practices include
distance to the healthcare facility (RSA and Egypt), the tendency to
wait until experiencing pain (Egypt), a lack of knowledge regarding
breast self-examination (Egypt), residing in a rural area (RSA), ad-
vanced age (RSA and Egypt), low literacy rates (RSA, Egypt, Nige-
ria), low income (RSA and Egypt), lack of knowledge regarding the
illness (Nigeria), pursuing traditional treatment and the belief in
supernatural healing. Being single and premenopausal were also
risk factors for delayed presentation and diagnosis (Nigeria).

The majority of the patients described were < 50 years old (all
articles). 3 papers reported on male BC, with a proportion between
1 and 6% (Cameroon, Rwanda, and Eritrea). Self-examination was
found to be the primary method of first detecting the BC, but very
few patients underwent other examination procedures (Came-
roon). At the time of the initial diagnosis, the majority of the
women had already developed clinically positive lymph nodes and
had major organ metastasis, mainly to the lungs, bones, and liver
(Cameroon, Eritrea).

In conclusion, there is a low level of early health-seeking prac-
tices among women with BC in Africa. Sociodemographic, eco-
nomic, and behavioral factors lead to advanced cancer stages by the
time the women present for diagnosis. Specifically identifying the
problematic areas and approaching them will contribute to im-
proving BC patient outcomes by reducing the average stage at pres-
entation (‘downstaging’).

Surgery and Adjuvant Treatment of BC

Considering the limited facilities for radiation, mastectomy is
the surgical treatment of choice for operable cases in many African
countries. In Nigeria, 35.2% of the newly diagnosed BC patients (n
= 1,226) underwent mastectomy, and half of these had received
primary systemic chemotherapy. The majority of patients were
treated with palliative intention without surgery due to advanced
disease [34]. A case series from Egypt analyzing breast tumor man-
agement found that over half of the patients presented with stage
I or IV BC. Of all surgical cancer cases, 68% were treated by mod-
ified radical mastectomy; the authors suspect that surgeons prefer
this option since compliance to radiotherapy after breast conserva-
tion may be poor despite available facilities [35]. The lack of avail-
ability of radiotherapy still remains a significant challenge, with an
estimated current coverage of 28% and the need for another 703
machines in Africa [36].

Primary systemic chemotherapy is an important treatment
component when looking at the high proportions of advanced dis-
ease. A phase II trial from Nigeria that included 16 patients who
received primary systemic capecitabine for over 24 weeks found
that the overall response was 44% after 8 cycles [37]. A study from
Egypt reported on gemcitabine and cisplatin in locally advanced or
metastatic BC after previous anthracycline therapy. In 132 patients,
there was a 33% response rate and a 46% rate of stable disease was

368 Breast Care 2015;10:364-370

seen [38]. A study from Egypt compared anthracycline-based
chemotherapy with or without docetaxel in estrogen receptor-pos-
itive pT1-2 BC (n = 60). The addition of taxanes did not improve
the 4-year disease-free survival [39].

Altogether, we found only a few articles of clinical trials con-
ducted in Africa and especially addressing specific features such as
advanced stage, treatment availability, and comorbidities (e.g. HIV
infection).

Cancer Control in Africa

We reviewed articles in the African context related to the health
system efforts made for prevention, screening, and treatment to re-
duce the burden associated with BC. There are studies that suggest
early detection and intervention as cost-effective ways to avert the
daily-adjusted life years lost (DALYS). One study discussed that
mammography screening, in combination with treatment at all
stages, is a cost-effective intervention for BC that would likely pre-
vent more DALYS [40]. However, others argue that biennial
screening by clinical breast examination (CBE) and rising mass
media awareness were more effective at reducing the DALYS than
mammography screening [41]. Mammography screening may be-
come the preferred option in the future, but currently, due to the
very young population which is not eligible and due to resource
constraints, this option is not suitable for the majority of Africa’s
sub-Saharan countries [42].

In Ethiopia, it was found that the women’s first visits to the
healthcare service providers were initiated due to changes in or the
addition of symptoms, family pressure, or secondary to other care-
seeking behaviors [43]. The patient navigation chain has a lot of
barriers until the patients eventually reach the central cancer
center. At a minimum, patients face 3 or more nodes that are
widely divergent [44]. A study done in Ghana found that being a
member of the Islamic religion, seeking treatment at traditional
healers, and a lack of awareness of national health insurance cover-
age for BC treatment were the main factors that affected treatment
completion [45]. A hospital-based study from Ghana revealed that
patients diagnosed with late-stage cancer who were put on adju-
vant therapy with hormone receptor status evaluation were more
adherent to the treatment guidelines compared with those that
never had the hormone receptor status determined [46]. A popula-
tion-based survey from Rwanda and Sierra Leone, looking at the
prevalence of breast masses and barriers to care, showed that
women were not seeking medical care due to the absence of symp-
toms of the breast masses, financial issues, and trust in traditional
healers, as well as an overall distrust towards the medical system
[47].

Late stage at diagnosis is a problem for BC control [40, 48, 49].
In Ghana, a study showed that 64.1% of patients presented to facili-
ties at a late stage of the disease for diagnosis [46]. There are sig-
nificant efforts being made to optimize treatment with limited re-
sources; for example, Rwanda established a central BC treatment
center [50]. Authors from Tanzania demonstrated that a cost-ef-
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fective low-technology interventional study resulted in an im-
provement of early detection and downstaging at diagnosis. Proac-
tive visitation of health aides to the villages for the early detection
of BC and other cancers was effective. The study found an increas-
ing number of early-stage BCs (stages I and II) in the intervention
villages during the 1st, 2nd, and 3rd year at 9%, 60%, and 67%, re-
spectively [49].

In summary, early detection and treatment are the main inter-
ventional approaches for BC control. The patient’s sociodemo-
graphic and behavioral factors, community culture and beliefs,
healthcare service availability, and navigation-related factors are im-
portant considerations for BC control programs. Interventions to
improve the outcomes and the overall healthcare system, like a com-
bination of treatments at all stages, awareness generation by media
coverage, the use of community health workers, and the use of
health data based on research, are very effective. Resource con-
straints are very demanding in making use of and sustaining such
interventions. Resource-stratified guidelines for BC were recently
published as an initiative from the National Comprehensive Cancer
Network [51]. The 4 levels are ‘Basic’, ‘Limited’, ‘Enhanced’, and
‘NCCN Guidelines at centers of excellence in the United States’.
These guidelines can be adapted according to the individual setting.

Conclusions

BC is an emerging topic in Africa according to the annually in-
creasing numbers of published articles. Still, evidence on therapy
and outcome is mainly available from cohort studies. Up to now,
only few prospective clinical trials have been published that include
issues specific to Africa, such as patients with young age and ad-
vanced tumor stages, co-infections, and limited resources. By now,
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