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abstract

PURPOSE Breast cancer is the most commonmalignancy in women worldwide. In Nigeria, it accounts for 22.7%
of all new cancer cases among women. Evidence-based medicine (EBM) entails using the results from
healthcare research to enhance the clinical decision-making process and develop evidence-based treatment
guidelines. Level 1 and 2 studies, such as randomized controlled trials, meta-analyses, and systematic reviews
of randomized controlled trials, yield more robust types of evidence. This study reviewed the levels of evidence of
breast cancer publications in Nigeria.

METHODSWe conducted an electronic literature search of all studies published on breast cancer in Nigeria from
January 1961 to August 2019. We reviewed all the articles found under the search term “Breast Cancer in
Nigeria” on medical databases.

RESULTS Our search identified 2,242 publications. One thousand two hundred fifty duplicates were removed,
and 520 were excluded. A total of 472 articles were considered eligible for this review. Most of these articles were
case series or reports (30.7%), qualitative studies (15.7%), followed by cross-sectional studies (13.3%),
laboratory studies (12.9%), case-control studies (6.1%), case reports (7%), and cohort (5.7%).

CONCLUSION Breast cancer research in Nigeria is yet to produce much evidence of the types considered to best
support EBM. The scarcity of data hampers the implementation of EBM in Nigeria. Currently, most treatment
guidelines are adapted from those developed in other countries, despite genetic differences among populations
and different environmental influencing factors.
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INTRODUCTION

Breast cancer is the most common malignancy in
women. Each year, 2.1 million women are affected. It
is also responsible for 15% of all cancer-related deaths
among women. More than 620,000 women died of
breast cancer in 2018 alone.1 Although breast cancer
is more prevalent in higher and upper-middle-income
countries,2 disease rates are rising globally.1 In Nigeria,
a lower-middle-income country, breast cancer is the
most commonmalignancy among women, accounting
for 22.7% of all new cancer cases.3 With 12,000
deaths in 2018, it also has the highest breast cancer
mortality rate of all nations.

Several disparities have been documented between
women of African descent and Caucasians. The
presentation of breast cancer in the Nigerian pop-
ulation is characterized by more advanced, triple-
negative cases than are people of European
descent.4 In certain parts of Africa, more than 70% of
women with breast cancer present at stage 3 or 4,

whereas in Europe, this figure is, 50%.5 There is also
evidence to suggest that, in sub-Saharan Africa, breast
cancer occurs more frequently in premenopausal
women and younger age groups than in Western
nations. In terms of mortality, the disease heavily
burdens the African region, with Nigeria having the
highest age-standardized mortality rate.5

Evidence-based medicine (EBM) in clinical practice is
about using the results from well-conducted health-
care research to enhance the clinical decision-making
process. The EBM approach assumes that clinicians
can access and use the relevant literature so that best
practice can be ascertained and implemented.6 Meta-
analyses, systematic reviews, and randomized con-
trolled trials (RCTs) are considered to yield the most
robust types of evidence and thus are recommended
over case-control and cross-sectional studies as the
basis for EBM. In addition to its use of the clinical
practice, EBM has also been used to inform evidence-
based practice policies and guidelines designed to
affect both individual patients and populations.7
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A key aspect of EBM is the ranking system used to classify
levels of evidence. The Canadian Task Force first described
these as part of the Periodic Health Examination in 1979.8

In 1989, Sackett expanded upon them in an article on
levels of evidence on research on antithrombotic agents.
Since then, multiple organizations have developed their
classification systems,8 such as Essential Evidence Plus,
the American Society for Plastic Surgeons, and Oxford
Centre for Evidence-based Medicine. These systems
specify hierarchies that place systematic reviews of RCTs
and RCTs at the highest level because such studies
minimize systematic bias and biases of other types. Case
series and studies based on expert opinion are placed at a
lower level because they are vulnerable to a variety of
biases. A case series study design, for example, does not
control for confounding factors.

Guidelines and treatment pathways based on the best
scientifically available evidence9 have been developed for
various malignancies, further advancing the quality of
cancer care. The treatment of breast cancer, like all other
malignant diseases, requires safe and effective measures
that have been proven to meet high clinical standards.10

In certain countries, expert panels systematically review
studies and trials. They develop recommendations for
clinical practice.10 An example of this is the US Preventive
Services Task Force (USPTF). In 2009, the USPTF
changed its recommendations to advise against routine
mammography screening before age 50, instead advo-
cating for two-yearly mammograms between 50 and 74
years of age.11 This change was partly motivated by sys-
tematic reviews of RCTs that included data from other
countries such as the United Kingdom and Sweden.12 A
recent study evaluated the clinical improvement of patients
with breast cancer treated according to national guidelines,
compared with those who were not. The results showed that
women who received treatment that 100% adhered to
guidelines had significantly better clinical outcomes.9

Cancer diagnostic practices and therapeutic measures
used in the treatment of breast cancer in Nigeria should be
only those proven to be effective by high-quality research if
we are to improve clinical outcomes. There have been a few
attempts at developing local protocols for breast cancer
management, and these are also adapted from the inter-
national guidelines like the NCCN guidelines because of
paucity of high-level evidence-based studies.13 General
awareness of EBM in Nigeria is low, and the concept of
EBM has not been integrated into the healthcare system in
Nigeria.14 Published studies on the levels of evidence
achieved in Nigerian breast cancer research are few. Our
study begins to address these issues by documenting the
levels of evidence in published studies of breast cancer in
Nigeria, as well as the availability of tools needed to ensure
EBM in Nigeria.

METHODS

An electronic literature search of all studies published on
breast cancer in Nigeria from January 1961 to August 2019
was conducted. After reviewing all the articles found under
the search term “Breast Cancer in Nigeria” on medical
databases such as PubMed, Scopus, Embase, Medline,
and Web of Science, we categorized them based on their
study designs into various levels of evidence. We organized
our effort in accord with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses15 guidelines (Fig 1)
and the National Institutes of Health (NIH) guidelines.16

Articles were included in this review only if they had ad-
equate information on breast cancer in Nigeria. We fulfilled
this inclusion criterion based on the titles, abstracts, or full
text of articles. Other data retrieved from the studies
meeting our inclusion criteria included the year of publi-
cation, study design, and level of evidence according to the
Oxford Centre for Evidence-Based Medicine (CEBM)
classification system.17 The included articles were grouped
into one of the five main levels of evidence.

CONTEXT

Key Objective
Evidence-based medicine (EBM) is the key to developing treatment protocols for patients with breast cancer worldwide. There

is, however, limited knowledge on the availability of studies on breast cancer in Nigeria needed to ensure EBM, especially
with regard to their methods and study design. This study was performed to identify the levels of evidence of breast cancer
research.

Knowledge Generated
Most available breast cancer studies are still at a low level of evidence (cross-sectional and case report studies). Second,

despite the increasing number of breast cancer publications over the years, there are a minimal number of high-level
evidence studies, randomized controlled trials, focusing on breast cancer management in Nigeria.

Relevance
There is a need to increase EBM levels in breast cancer research to address global disparities. This study can serve as an

advocacy tool to drive governmental policies on increasing cancer research funding in Nigeria.
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RESULTS

Our search yielded 2,242 publications. One thousand two
hundred fifty duplicates were removed, and 520 were ex-
cluded as they did not fulfill the inclusion criteria of the study
(Fig 1). A total of 472 articles were considered eligible for this
review. Most of these articles were case series or reports
(30.7%) and qualitative studies (15.7%), followed by cross-
sectional studies (13.3%), laboratory studies (12.9%), case-
control studies (6.1%), case reports (7%), cohort studies
(5.7%), literature reviews or background information (4.9%),
and expert opinion (3%). Ten or fewer studies in each of the
categories, ecological, economic, or experimental, were
found to be acceptable for this review (Fig 2). This was also
the case for outcomes research, audits, systematic reviews,
meta-analyses, and RCTs.

Based on the Oxford CEBM Hierarchy of Evidence,17 a slight
majority of studies (50.4%) were at level 5 (Fig 3). These
included laboratory reports, expert opinion studies, literature
reviews, ecological and economic studies, experimental
studies, qualitative studies, cross-sectional studies, and
audits. 34.7% of studies were at level 4 of evidence, in-
cluding case reports, case series, and poor-quality cohort or
case-control studies. 4.8% of the studies were at level 2b,
which included individual cohort studies, and 3.2% at level
2c, which were mostly ecological, whereas level 3a of evi-
dence constituted 1% of all selected studies. There were no
studies at level 1 (a, b, or c) or 2a (systematic reviews with
homogeneity of randomized clinical trials, individual ran-
domized clinical trials, all or none of the studies, and sys-
tematic reviews of cohort studies).

Most studies were published in 2018 (43 articles were
identified that year), closely followed by 2019 (42 articles).
2015, 2016, and 2017 had 35, 29, and 34 publications,
respectively. There were no recorded publications in the years
1964, 1970-1972, 1975-1976, 1978, or 1981-1982 (Fig 4).

DISCUSSION

We found that case series and reports have been the most
common study designs and most of the evidence accrued
is at the lowest level, level 5. Thus, this study highlights a
lack of the high-quality research on breast cancer needed
to foster EBM in Nigeria. Case reports and case series are
descriptive studies that focus on the clinical outcomes or
prognosis of one or more patients.18 One of the main ad-
vantages of these studies is that they are inexpensive to
conduct. This may explain the frequency of their use in low-
resource settings. They can also be used to identify novel
therapies or rare complications of diseases.19 Conversely,
since case series and reports lack control groups, they
cannot be used to effectively compare outcomes with those
of patients not having the treatment or condition under
study. In the case of retrospective case series, the quality of
the study is dependent on data availability and the accuracy
of previous records. These are often poor in Nigeria and
other developing countries.20 Also, this type of study design
is highly subject to bias. This reduces generalizability to
other populations.

In Nigeria, local and sustainable research generally re-
mains scarce. Few level 1 and 2 studies on breast cancer
have been carried out.21 Level 1 studies include systematic
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FIG 1. Article selection using PRISMA selection criteria. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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reviews of RCTs, RCTs, and all or none of the RCTs.22 The
RCT is widely considered the gold standard of EBM and a
very powerful tool in clinical research.23

This study, however, showed a sharp increase in the number
of articles published from 2000 onward. The largest number
of publications appeared in 2018. In the same year, there
were 43 unique articles on breast cancer in Nigeria indexed
by PubMed. Compared with countries like Kenya and
Ethiopia (with fewer than 30 breast cancer studies published
in each in 2018), Nigeria fared well. In contrast, the gap
widens in the opposite direction when Nigeria’s research
output is compared with that of more developed countries.
For example, the output from the United States and the
United Kingdom was well over 1,000 articles each in 2018.

Erhabor et al24 stated that barriers such as loss to follow up,
poor health infrastructure, inadequate data management,
and cost-related challenges might limit the capacity to
conduct RCTs in Nigeria. A report by the Global Forum for
Health Research stated the importance of improving re-
search capacity to improve the quality of health care de-
livered in developing countries.25 In Nigeria, the available
research infrastructure remains inadequate at both institu-
tional and national levels, with a shortage of skilled
healthcare personnel, including statisticians, epidemiolo-
gists, health policy analysts, economists, and managers.26

Another major reason for the low number of studies on
breast cancer in Nigeria is lack of funding. In most de-
veloped countries, the bulk of research funding comes from
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the government, pharmaceutical companies, and chari-
table foundations. Of all malignancies, breast cancer
generally receives themost funding per case.27 In 2015, the
US NIH spent $674 million in US dollars on breast cancer
research.28 In 2018/19, the United Kingdom’s National
Cancer Research Institute (NCRI) partner organizations
spent £54 million in Euros on research projects studying
breast cancer.29

In many African countries, funding for clinical research is
mostly obtained from collaborations with partners in Western
countries and local pharmaceutical companies.24 There
were concerns that this could reduce the capacity of African
scientists to conduct sustainable research relevant to their
various countries.26

In Nigeria, there have been a few efforts to conduct high-
level breast cancer research, often headed by research
consortia with specific focus areas such as The Women of
African Ancestry Breast Cancer Consortium21 and The
Nigerian Breast Cancer Study (NCBS). Other research
consortia, such as the Men of African Descent and Car-
cinoma of the Prostate (MADCaP) and the Prostate Cancer
Transatlantic Consortium (CapTC), are examples of ca-
pacity building programs run in collaboration with re-
searchers from developed countries.30,31 In Nigeria, there is
little government funding for cancer research, as limited
resources are predominantly allocated toward program

implementation.24 However, this only increases the need
for a reliable evidence base, to evaluate program outcomes
and to ensure that resources are used efficiently.32 Since
2011, the main government funding channel for research
has been the Tertiary Education Trust Fund.33 Despite an
endorsement to spend 1% of their gross domestic product
on research and development, a 2010 report showed that
few African countries were able to meet this threshold.26

In conclusion, breast cancer research is currently at low
levels of evidence in Nigeria. Breast cancer researchers
should aim to conduct more level 1 and 2 studies, such as
RCTs, meta-analyses, and systematic reviews of RCTs.
Such studies will provide data that are socioculturally ap-
propriate and economically feasible for Nigeria, leading to
evidence-based treatment guidelines, which will improve
the quality of breast cancer care in Nigeria.24 It is essential
for the Nigerian government to increase funding for cancer-
related research and formulate policies that aim to en-
courage the practice of EBM. Increased funding from
philanthropic donors and corporate organizations will help
to build sustainable breast cancer research infrastructure
in Nigeria. Viable policies aimed at fostering high-level
cancer research through government grants should also
be implemented. Finally, multidisciplinary and international
collaborations on breast cancer research are required to
strengthen networks and address knowledge gaps.
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