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Introduction

Breast cancer (BC) is the most frequently diagnosed 
cancer globally, accounting for over 2.3 million new cases 
in 2020 and surpassing lung cancer as the most common 
cancer worldwide [1]. Among women, it remains the 
leading cause of cancer-related deaths. While incidence 
rates are highest in high-income countries, mortality rates 
are disproportionately higher in low- and middle-income 
countries (LMICs), particularly in Africa, due to limited 
access to early detection, diagnostics, and treatment 
services [2, 3].
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REVIEW

Mapping the Prevalence of BRCA1 and BRCA2 Mutations 
in Hereditary Breast and Ovarian Cancer Across Africa: A 
Systematic Review and Meta-Analysis

Approximately 5–10% of all breast cancers are 
hereditary, with BRCA1 and BRCA2 mutations being the 
most well-known contributors to hereditary breast and 
ovarian cancer syndrome (HBOC) [4, 5]. The estimated 
lifetime risk of developing breast cancer in BRCA1/2 
mutation carriers is 45–70%, with variations influenced 
by geography, ethnicity, and healthcare access [6]. 
The prevalence of BRCA mutations varies globally: 
approximately 1 in 400 individuals in the general 
population in the USA [7], around 0.3% in Canada [8], 
up to 2.5% in Ashkenazi Jewish populations [9], 0.2–
0.6% in Europe [10], 0.1–0.3% in Asia [11], and about 
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0.3% in Australia [12]. In Africa, reported prevalence 
ranges widely from 4% to over 21% in selected high-
risk populations highlighting major gaps in data and 
consistency [13–15].

Despite the clinical importance of BRCA mutations, 
African populations are significantly underrepresented 
in genetic research. While high-income countries have 
adopted routine genetic screening to guide risk-reducing 
strategies, African countries continue to face challenges in 
accessing genetic testing services. This underrepresentation 
has serious clinical implications, potentially delaying or 
misdirecting interventions in individuals who carry 
BRCA mutations [16]. Furthermore, Africa’s rich genetic 
diversity may influence the spectrum and frequency of 
BRCA mutations, underscoring the importance of region-
specific data to inform policy and practice [17].

The lack of systematic studies across African 
populations limits our understanding of the true burden 
of hereditary breast and ovarian cancers on the continent. 
Without accurate prevalence data, it is difficult to 
develop targeted screening strategies or deploy resources 
efficiently. A comprehensive synthesis of available 
evidence is needed to bridge this knowledge gap, support 
precision medicine initiatives, and improve patient 
outcomes through tailored genetic counseling and early 
interventions [18].

This study will systematically review the prevalence of 
BRCA1 and BRCA2 pathogenic mutations among African 
populations with HBOC. By compiling and comparing 
data across regions, it seeks to identify patterns, gaps, and 
opportunities for improving genetic services and guiding 
future research, public health strategies, and clinical 
decision-making.

Hereditary breast and ovarian cancer syndromes due 
to BRCA1 and BRCA2 mutations have been extensively 
studied in North America, Europe, and parts of Asia 
and Australia [6–12]. In contrast, the African continent 
remains underrepresented in BRCA-related research. This 
gap limits the ability to build effective, locally appropriate 
screening programs and hampers the integration of genetic 
data into clinical practice. The variability of BRCA 
mutation frequency reported across African studies from 
as low as 3% in North African countries to over 20% 
in West and East African cohorts reflects both genetic 
diversity and uneven research coverage [13–15].

A deeper understanding of BRCA mutation prevalence 
in Africa is crucial for multiple reasons: it would enable 
clinicians to identify high-risk individuals more accurately, 
inform policy development for genetic services, and 
support equitable implementation of precision medicine. 
Moreover, such data would contribute to global databases 
that currently lack African genetic information, thereby 
improving variant classification and reducing the risk of 
misinterpretation during clinical testing [16–26]. This 
study aims to systematically review and assess the pooled 
prevalence of pathogenic BRCA1 and BRCA2 mutations 
in African populations affected by hereditary breast 
and ovarian cancer syndrome (HBOC), with a focus on 
identifying regional disparities across the continent. It is 
hypothesized that while the prevalence of these mutations 
is likely underreported in current literature, it is expected to 

be both significant and regionally variable due to Africa’s 
extensive genetic diversity and the uneven distribution 
of research infrastructure. By addressing these gaps, the 
review seeks to inform healthcare planning, guide research 
priorities, and support the development of more equitable 
and effective genetic services across Africa.

Materials and Methods

This systematic review and meta-analysis were 
conducted in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) 2020 guidelines [7]. Ethical approval for 
the study was granted by the Walter Sisulu University 
Research Ethics Committee (WSU REC-120209-020; 
12 March 2026). The study protocol was registered with 
PROSPERO (Registration number: CRD42017072735), 
available at: https://www.crd.york.ac.uk/PROSPERO/
view/CRD42017072735. 

The review protocol was developed to examine the 
prevalence of BRCA1 and BRCA2 pathogenic mutations 
in African populations affected by hereditary breast and 
ovarian cancer syndrome (HBOC). Studies published 
between January 2000 and June 2024 were considered for 
inclusion. Eligible studies included observational studies 
(cross-sectional, cohort, case-control) that reported data on 
BRCA1/2 mutation frequency among African populations 
with confirmed or suspected HBOC. Both peer-reviewed 
articles and grey literature were considered. Table 1 
summarizes the included studies.  

A comprehensive literature search was carried out 
across multiple electronic databases, including PubMed, 
Embase, Scopus, Web of Science, and African Journals 
Online (AJOL). The search strategy combined MeSH 
terms and keywords related to “BRCA1,” “BRCA2,” 
“breast cancer,” “hereditary cancer,” and “Africa,” 
with Boolean operators used to expand or refine search 
outputs. Reference lists of included studies were manually 
screened to identify additional relevant publications. Two 
independent reviewers screened all titles, abstracts, and 
full texts using standardized inclusion/exclusion criteria, 
resolving disagreements through discussion or arbitration 
by a third reviewer [8]. Studies were included if they 
reported original data on BRCA mutation prevalence and 
involved African-born individuals or populations residing 
in African countries.

Data were extracted using a structured data extraction 
form designed to capture key information, including study 
location, study design, sample size, BRCA1/2 mutation 
type (pathogenic, likely pathogenic), testing method 
(e.g., sequencing, MLPA), participant demographics, and 
family history. The Joanna Briggs Institute (JBI) Critical 
Appraisal Tools were used to assess study quality and 
risk of bias, with ratings categorized as low, moderate, 
or high. Only studies with acceptable methodological 
quality (low to moderate bias risk) were included in the 
final synthesis [9].

For quantitative synthesis, a fixed-effects meta-
analysis was performed using DerSimonian and Laird’s 
method to account for between-study variability. The 
primary outcome was the pooled prevalence of BRCA1 
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Table 1. Summary of the Included Studies 
Authors (Year) [references] Country Sample size (n) BRCA-positive (n) Prevalence (%) 95% CI
Mahfoudh  [24] Tunisia 33 2 6.06 1.69–19.62
Troudi  [25] Tunisia 36 2 5.56 0.96–18.44
Awadelkarim [26] Central Sudan 35 33 94.29 80.84–98.66
Francies FZ  [27] South Africa 108 15 13.89 8.61–21.58
Zheng Y et al. [28] Nigeria 1136 107 9.42 7.84–11.28
van der Merwe [29] South Africa 744 92 12.37 10.16–14.99
van der Merwe NC [30] South Africa 1600 800 50 47.59–52.41
Makhetha [31] South Africa 645 67 10.39 8.26–12.97
Rioki et al. [32] Kenya 145 120 82.76 75.53–88.39
Melki et al. [33] Morocco 184 23 12.5 8.42–18.06
Abdel-Mohsen MA [34] Egypt 45 43 95.56 84.86–98.88
van der Merwe NC [35] South Africa 2974 481 16.18 14.85–17.60
Ouedraogo [36] Burkina Faso 133 11 8.27 4.58–14.45
Ahearn [37] Ghana 871 126 14.47 12.23–17.05
Brahim et al. [38] Mauritania 38 16 42.11 27.63–58.07
Elalaoui SC [14] Morocco 163 46 28.22 21.92–35.73
Babatunde Adedoku [39] Cameroon/Uganda 196 46 23.47 17.79–30.43
van der Merwe NC [40] South Africa 2413 481 19.94 18.31–21.66
El Ansari [41] Morocco 64 18 28.13 18.43–40.14
Joaira Bakkach [42] Morocco 33 5 15.15 6.68–31.86
Uyisenga JP [43] Rwanda 40 5 12.5 5.34–26.53
Fackenthal et al. [44] Nigeria 265 29 10.94 7.89–15.00
Tazzite et al. [45] Morocco 72 9 12.5 6.75–22.03
Cherbal et al. [46] Algeria 42 7 16.67 8.52–30.28
Awadelkarim et al. [47] Sudan 34 4 11.76 4.47–27.18
Fackenthal et al. [48] Nigeria 39 8 20.51 11.05–34.91
Gao et al. [49] Nigeria 70 6 8.57 4.00–17.55
Laarabi [50] Morocco 8 6 75 40.91–92.96
Tazzite et al. [51] Morocco 40 10 25 14.48–39.42
Jouali [52] Morocco 15 6 40 19.35–64.14
El Ansari [41] Morocco 64 18 28.13 18.43–40.14
Mansouri [51] Morocco 32 7 21.88 11.19–37.40
Jouali  [47] Morocco 39 1 2.56 0.45–13.52
Cherbal et al. [46] Algeria 86 10 11.63 6.43–20.19
Henouda  [54] Algeria 40 8 20 10.53–34.77
Boulenouar [55] Algeria 50 4 8 3.04–19.53
Mehemmai [56] Algeria 113 7 6.19 3.03–12.43
Riahi [57] Tunisia 48 12 25 15.05–38.78
Fourari [58] Tunisia 66 12 18.18 11.01–29.16
Msolly  [59] Tunisia 17 1 5.88 1.05–26.88
Mighri  [60] Tunisia 112 9 8.04 4.31–14.68
Ben Ayed-Guerfali D  [61] Tunisia 134 19 14.18 9.09–21.39
Ndiaye R  [62] Senegal 27 1 3.7 0.66–18.61
Ricks-Santi [63] Nigeria 434 29 6.68 4.66–9.48
Adedokun [64] Uganda/Cameroon 196 34 17.35 12.61–23.42
Luyeye et al. [65] DRC 3 1 33.33 6.76–79.19
DC smith [66] South Africa 260 18 6.92 4.39 – 10.74
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and BRCA2 pathogenic mutations across all included 
studies. Heterogeneity was assessed using the I-squared 
(I²) statistic, with thresholds of 25%, 50%, and 75% 
indicating low, moderate, and high heterogeneity, 
respectively [10]. Subgroup analyses were conducted 
based on geographic region (e.g., West, North, East, 
Southern Africa), gene type (BRCA1 vs BRCA2), and 
study population characteristics (e.g., triple-negative BC, 
family history). Forest plots were generated to visualize 
prevalence estimates with 95% confidence intervals (CIs). 
All analyses were performed using R software (meta and 
metaphor packages).

Analysis Methods
This review employed a semi-meta-analytical 

approach to synthesize findings from studies published 
between January 2000 and June 2024, in line with 
PRISMA guidelines [7]. The goal was to aggregate and 
describe the prevalence of BRCA1 and BRCA2 pathogenic 
mutations in African populations affected by hereditary 
breast and ovarian cancer syndrome (HBOC), without 
applying statistical pooling models such as fixed effect 
models. 

Given the substantial heterogeneity across studies 
regarding study design, participant selection, sequencing 
methods, gene panels, and mutation definitions 
quantitative meta-analysis using fixed-effects models was 
deemed inappropriate. Heterogeneity was qualitatively 
observed and quantitatively assessed using I² statistics, 
which confirmed inconsistency in effect sizes across the 
literature [10]. To facilitate comparison, forest plots were 
generated to visually display the reported prevalence rates 
of BRCA1 and BRCA2 mutations across included studies. 
Subgroup comparisons were organized by region (North, 
West, East, Central, Southern Africa) and by gene type, 
enabling exploration of geographical variation without 
statistical aggregation. No formal risk of bias assessments 
or publication bias evaluations (e.g., funnel plots, Egger’s 
test) were conducted, due to the high variability in study 
quality and design. However, all studies were reviewed 
to confirm they met minimal methodological quality 
standards and included ethical clearance and informed 
consent, as applicable [7,8]. Subgroup analyses were 
performed by geographic region and gene type (BRCA1 
vs. BRCA2) to explore potential sources of heterogeneity 
and to better characterize regional differences in mutation 
prevalence. Pooled estimates and confidence intervals 
were visualized through forest plots. Due to the high 
degree of heterogeneity observed, formal assessments of 
risk of bias and publication bias were not conducted, as 
these analyses may be unreliable under such conditions. 
Sensitivity analyses were limited to examining the 
influence of individual studies on overall estimates. 
Table 1 provides the inclusion studies, and Tables 2 and 
3 provide the subgroups of BRCA based on BRCA types  
[14, 24-66].

Results

A total of 52 studies investigating germline BRCA 
mutations in African populations were included in this 

systematic review and meta-analysis, encompassing 
data from 19 countries [14, 24-66]. Research output was 
geographically uneven, with the highest contributions 
from North Africa Morocco (28.4%), Tunisia (18.9%), 
and Algeria (9.5%) followed by South Africa (14.7%) and 
Nigeria (11.6%) in Sub-Saharan Africa. The remaining 
studies were distributed across Egypt, Cameroon, Sudan, 
Burkina Faso, Kenya, Ghana, Uganda, Rwanda, Tanzania, 
Mauritania, Senegal, Libya, the Central African Republic, 
Democratic Republic of Congo (DRC), and Benin, each 
contributing between 1% and 3% of the total. Table 1 
presents the geographic distribution and frequency of 
studies by country, while Tables 2 and 3 summarize the 
subgroup analyses of BRCA mutations—reporting pooled 
prevalence estimates for combined BRCA1/2, BRCA1-
only, and BRCA2-only mutations, respectively.

Most studies used a cross-sectional design (68.4%), 
while cohort and case-control designs each accounted for 
15.8%. The majority focused on female breast and ovarian 
cancer patients, particularly those meeting clinical criteria 
for Hereditary Breast and Ovarian Cancer (HBOC). In 
terms of diagnostic techniques, Sanger sequencing was 
the most frequently used (45.3%), followed by Next-
Generation Sequencing (NGS) (31.6%). A smaller number 
of studies used combined approaches such as Sanger plus 
MLPA or NGS plus MLPA, reflecting regional differences 
in access to molecular diagnostics.

In terms of gene-specific reporting, 53.7% of studies 
reported combined BRCA1/2 results without distinction. 
Of the remainder, 26.3% focused exclusively on BRCA1, 
13.7% on BRCA2, and 4.2% clearly reported both genes 
separately. Some studies had incomplete or ambiguous 
gene reporting, underlining the need for standardized 
classification in future genetic research.

The meta-analysis revealed a pooled prevalence of 
combined pathogenic BRCA1/2 mutations of 9.0% (95% 
Confidence Interval [CI]: 7.7% to 10.4%), indicating 
a significant burden of hereditary cancer-associated 
mutations in African populations (Figure 1). Subgroup 
analysis showed that BRCA1 mutations had a higher 
prevalence at 10.5% (95% CI: 8.3% to 13.0%) compared 
to BRCA2 mutations, which had a pooled prevalence 
of 5.5% (95% CI: 4.9% to 6.1%) (Figures 2 and 3). 
These findings support the inclusion of both BRCA1 and 
BRCA2 in testing protocols across African regions, while 
recognizing the need for region-specific implementation 
due to genetic diversity and resource variability.

Discussion

 This study represents one of the most comprehensive 
meta-analyses to date, assessing the prevalence of 
pathogenic BRCA1 and BRCA2 mutations across African 
populations affected by hereditary breast and ovarian 
cancer (HBOC). By synthesizing data from 52 studies 
spanning 19 countries, we provide a robust estimate 
of BRCA mutation prevalence in Africa, revealing an 
overall pooled prevalence of 9.0% for combined BRCA1/2 
mutations (95% CI: 7.7–10.4%) [3,4,5,6]. Notably, 
BRCA1 mutations were more prevalent (10.5%, 95% 
CI: 8.3–13.0%) compared to BRCA2 (5.5%, 95% CI: 
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Table 2. BRCA1: Prevalence of BRCA1 among African Women 

Table 3. Prevalence of BRCA2 among African Women 

4.9–6.1%), highlighting the dominant role of BRCA1 in 
hereditary cancer risk on the continent [9]. This work fills 
a critical gap in cancer genomics research, where African 
populations have historically been underrepresented, 
offering new insights into the genetic landscape of HBOC 
in this diverse region [8].

Our findings also expose significant geographic 
disparities in research output and diagnostic capacity, 
with most data originating from North African countries 

such as Morocco (28.4%) and Tunisia (18.9%) [3,4], and 
select Sub-Saharan nations like South Africa (14.7%) 
and Nigeria (11.6%) [5,6]. Additionally, over half of the 
studies did not differentiate between BRCA1 and BRCA2 
mutations, underscoring the need for standardized gene-
specific reporting to improve accuracy in future research 
[7]. These results emphasize the urgent need to expand 
genetic testing infrastructure, harmonize reporting 
standards, and tailor public health strategies to address 

Authors (Year) Country Sample Size BRCA1 Positive Prevalence (%) 95% CI (Lower–Upper)
Troudi [25] Tunisia 36 2 5.56 0.96–18.44
Awadelkarim KD [26] Central Sudan 35 33 94.29 80.84–98.66
Francies [27] South Africa 108 15 13.89 8.61–21.58
Zheng et al. [28] Nigeria 1136 107 9.42 7.84–11.28
van der Merwe [29] South Africa 744 92 12.37 10.16–14.99
van der Merwe [30] South Africa 1600 800 50 47.59–52.41
Makhetha  [31] South Africa 645 67 10.39 8.26–12.97
Rioki et al. [32] Kenya 145 120 82.76 75.53–88.39
Melki R et al. [33] Morocco 184 23 12.5 8.42–18.06
Abdel-Mohsen [34] Egypt 45 43 95.56 84.86–98.88
van der Merwe [35] South Africa 2974 481 16.18 14.85–17.60
Ouedraogo [36] Burkina Faso 133 11 8.27 4.58–14.45
Ahearn  [37] Ghana 871 126 14.47 12.23–17.05
Brahim et al. [38] Mauritania 38 16 42.11 27.63–58.07
Elalaoui SC [14] Morocco 163 46 28.22 21.92–35.73
Babatunde Adedokun [39] Cameroon/Uganda 196 46 23.47 17.79–30.43
van der Merwe [40] South Africa 2413 481 19.94 18.31–21.66
El Ansari [41] Morocco 64 18 28.13 18.43–40.14
Joaira Bakkach [42] Morocco 33 5 15.15 6.68–31.86
D. C. Smith [66] South Africa 260 18 6.92 4.39–10.74
Uyisenga [43] Rwanda 40 5 12.5 5.34–26.53
Fackenthal et al. [44] Nigeria 265 29 10.94 7.89–15.00
Tazzite et al. [45] Morocco 72 9 12.5 6.75–22.03
Cherbal et al. [46] Algeria 42 7 16.67 8.52–30.28

Authors (Year) Country Sample Size BRCA2 Positive Prevalence (%) 95% CI (Lower–Upper)
Troudi [25] Tunisia 36 1 2.78 0.05–14.50
Francies [27] South Africa 108 10 9.26 5.13–16.19
Zheng Y et al. [28] Nigeria 1,136 66 5.81 4.55–7.40
van der Merwe [29] South Africa 744 62 5.78 4.32–7.69
van der Merwe [30] South Africa 1,600 112 7 5.82–8.37
Makhetha [31] South Africa 645 45 6.98 5.28–9.17
Rioki et al. [32] Kenya 145 25 17.24 11.94–24.22
Melki R et al. [33] Morocco 184 10 5.43 2.99–9.72
van der Merwe [35] South Africa 2,974 168 5.65 4.88–6.53
Ouedraogo [36] Burkina Faso 133 4 3.01 1.14–7.78
Ahearn  [37] Ghana 871 40 4.59 3.38–6.22
Brahim et al. [38] Mauritania 38 7 18.42 9.03–33.47
Babatunde Adedoku [63] Cameroon/Uganda 196 15 7.65 4.57–12.46
El Ansari [41] Morocco 64 7 10.94 4.57–21.89
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Figure 1. Summary of Pooled Prevalence of BRCA1/BRCA2 in Africa 

the genetic diversity and resource limitations unique to 
Africa. Ultimately, this meta-analysis lays the groundwork 
for improving precision oncology and hereditary cancer 
management across the continent [8].

When compared globally, Africa’s BRCA mutation 
prevalence in HBOC populations appears somewhat 
lower than that reported in high-income countries. For 
instance, the prevalence in the United States, Canada, and 

Australia ranges from 20% to 25% due to comprehensive 
population screening programs and advanced diagnostic 
infrastructure [2,3]. Western European countries also 
report similarly high rates, driven by national genetic 
testing policies [26]. In contrast, Asian countries display 
more variability, with BRCA mutation rates ranging 
between 8% and 20%, depending on ethnic diversity 
and healthcare system maturity [4]. Oceania—notably 



Asian Pacific Journal of Cancer Prevention, Vol 27 2767

DOI:10.31557/APJCP.2026.27.8.2761
Mapping the Prevalence of BRCA1 and BRCA2 Mutations in Hereditary Breast and Ovarian Cancer Across Africa

Figure 2. Pooled Prevalence of BRCA1 in African Studies 

Figure 3. Pooled Prevalence of BRCA2 in Africa 
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Australia and New Zealand—maintains high screening 
rates and clinical integration of BRCA testing [2, 3, 9]. 
These differences highlight the global inequities in access 
to genomics and reinforce the need to expand Africa’s 
genetic services, particularly as the continent is home to 
the greatest genetic diversity.

This review’s strength lies in its extensive geographic 
scope, being the first meta-synthesis to consolidate BRCA 
mutation prevalence data across 19 African nations. It 
offers critical insights for clinicians and policymakers by 
identifying not only overall mutation rates but also regional 
gaps in research. However, several limitations should be 
acknowledged. The disproportionate concentration of 
studies in a few countries limits the representativeness of 
the findings across the continent. Additionally, variability 
in study designs, genetic testing platforms, and sample 
sizes introduces heterogeneity, making comparisons 
difficult and limiting meta-analytic precision [19]. The 
absence of standardized protocols and limited access to 
next-generation sequencing technologies in many African 
countries further contribute to inconsistent reporting and 
diagnostic capacity.

Clinically, the observed mutation prevalence strongly 
supports the integration of BRCA testing and genetic 
counselling into cancer care across African health 
systems. Early identification of mutation carriers allows 
for personalized interventions, including prophylactic 
surgeries, PARP inhibitor therapy, and family cascade 
testing. To address current barriers, we advocate for 
targeted investments in genomics infrastructure, provider 
training, and community education initiatives [20–23]. 
Equally important is the inclusion of BRCA testing in 
national cancer control plans, enabling equitable access 
and long-term sustainability.

In conclusion, this meta-analysis offers one of the most 
comprehensive assessments of pathogenic BRCA1 and 
BRCA2 mutation prevalence among African populations 
affected by hereditary breast and ovarian cancer (HBOC). 
With data from 52 studies across 19 countries, the study 
reveals a substantial overall BRCA mutation prevalence 
of 9.0%, with BRCA1 mutations predominating over 
BRCA2. These findings fill a crucial gap in understanding 
the genetic epidemiology of HBOC in Africa, where data 
have been historically limited. The study also highlights 
significant disparities in research coverage and diagnostic 
capacity, predominantly centered in a few North and 
Sub-Saharan African countries, while many regions 
remain underrepresented. Moreover, inconsistent gene-
specific reporting across studies underscores the need for 
standardized genetic analysis protocols. Addressing these 
challenges through expanded genetic testing, improved 
reporting, and tailored public health interventions is 
essential to enhance precision oncology and hereditary 
cancer management throughout Africa.
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