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ABSTRACT

Background: Deleterious germline mutations
in BRCA1 and BRCA2 genes are associated with
a high risk of breast and ovarian cancer. In
many developing countries, including Egypt,
the prevalence of BRCA1/2 mutations among
women with breast cancer (BC) is unknown.
Aim: We aimed to determine the prevalence of
deleterious germline BRCA mutations in Egyp-
tian patients with breast cancer.

Methods: We report the results of a cohort
study of 81 Egyptian patients with breast cancer
who were tested for germline BRCA1/2 muta-
tions during routine clinical practice, mostly for
their young age of presentation, BC subtype, or
presence of family history. In addition, we
searched five databases to retrieve studies that
reported the prevalence of BRCA1/2 mutation
status in Egyptian women with BC. A systematic
review of the literature was performed, includ-
ing prospective and retrospective studies.
Results: In our patient cohort study, 12
patients (14.8%) were positive for either BRCA1/
2 deleterious mutations. Moreover, 13 (16.1%)
patients had a variant of unknown significance
(VUS) of BRCA1/2 genes. Twelve studies were
eligible for the systematic review, including 610
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patients. A total of 19 deleterious germline
mutations in BRCA1/2 were identified. The
pooled prevalence of BRCA1/2 mutations was
40% (95% confidence interval 1–80%).
Conclusion: The reported prevalence was
highly variable among the small-sized pub-
lished studies that adopted adequate tech-
niques. In our patient cohort, there was a high
incidence of VUS in BRCA1/2 genes. Accord-
ingly, there is an actual demand to conduct a
prospective well-designed national study to
accurately estimate the prevalence of BRCA1/2
mutations among patients with BC in Egypt.

Keywords: Breast cancer; BRCA1; BRCA2;
Mutations; Egypt

Key Summary Points

Germline BRCA1/2 mutation landscape is
not adequately studied in Egyptian
patients with breast cancer.

Available studies are heterogeneous and
showed variable degrees of reporting bias.

In our single center experience, prevalence
of germline BRCA1/2 mutation was 14.8%
in addition to 16.1% with a variant of
unknown significance (VUS).

INTRODUCTION

BRCA1 and BRCA2 are tumor suppressor genes
involved in the maintenance of DNA homolo-
gous recombination repair. Hence, their loss
leads to the accumulation of damaged DNA,
which dramatically increases susceptibility to
cancer development [1]. In Caucasian popula-
tions, women carrying deleterious germline
mutations in BRCA1/2 (gBRCA) have a 60–75%
cumulative risk of developing breast cancer (BC)
by the age of 80 versus 12% in non-carriers [2].

During the last two decades, gBRCA muta-
tion status has evolved as a relevant topic in
managing patients with BC, especially those
diagnosed at a young age. Patients with BC with
gBRCA mutations would require genetic

counseling and are candidates for several
unique treatment decisions. For example, in the
OLYMPIA trial, patients with high-risk early
breast cancer carrying a gBRCA1/2 mutation,
and who had completed neo/adjuvant
chemotherapy, were randomized to either
receive olaparib or placebo. In this setting, ola-
parib could improve invasive disease-free sur-
vival (DFS) and overall survival (OS) compared
with placebo [3]. In addition, two randomized
trials, OLYMPIAD and EMBRACA recruited
patients with metastatic breast cancers and
gBRCA1/2 mutations to compare two PARP
inhibitors, olaparib and talazoparib, versus the
physician’s choice of chemotherapy [4, 5]. Both
studies showed that PARP inhibitors could
improve the progression-free survival compared
with chemotherapy [4]. In the western litera-
ture, the prevalence of gBRCA mutations is
estimated at 3–5% in the unselected patients
with BC, which jumps to 10–15% among
women diagnosed with BC at B 40 years of age.
The prevalence of pathogenic BRCA mutations
does not only vary by age and family history,
but it may differ according to geography, race,
and ethnicity. For instance, the frequency of
BRCA1 and BRCA2 carriers is reported to occur
around ten times higher among the Ashkenazi
Jewish population than the general Caucasian
population [6, 7].

Egypt is the most populous nation in the
Arab world and the third most populous nation
in Africa, with a population of around 105
million. It is characterized by divergent ethnic
origins with a relatively high BC incidence rate
of 48.8/100,000, accounting for 32% of all
women’s cancers in Egypt [8]. In line with other
developing countries, the median age of BC in
Egypt is 50 years, which is at least 10 years
younger than in western nations [9]. This might
theoretically suggest a higher prevalence of
BRCA mutations among these women. This
hypothesis was proposed by an early Egyptian
study, where the prevalence of BRCA1 and
BRCA2 mutations was reported to be as high as
86% [10]. Ever since then, several other studies
have reported substantially diverse findings
[11–13], underscoring the need to refine evi-
dence regarding the true prevalence of gBRCA
in the Egyptian population.
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Here, we report the results of a retrospective
cohort study of patients with breast cancer who
have tested for germline BRCA 1 or 2 mutations
(gBRCA1/2) during routine practice. In addi-
tion, we performed a systematic review of all
studies that reported the prevalence of BRCA1/2
mutation among patients with BC in Egypt.

METHODS

Retrospective Analysis

We searched the records of Cairo Oncology
Center between January 2012 and December
2021 for all patients with breast cancer who
underwent germline BRCA testing. Eligible
patients should have had histologically proven
breast cancer. The patients’ age, stage,
histopathological subtype and grade, estrogen
receptor (ER), progesterone receptor (PR), HER2,
KI67, and family history of breast cancer infor-
mation were collected. The breast cancer bio-
logical subtype was determined using the St
Gallen 2015 criteria as a surrogate for gene
expression profiling. Tumors were considered
luminal A-like if positive for ER and PR, negative
for HER2 overexpression, and low proliferation
(as determined by grade 1 or grade 2 with Ki-67
20% and/or low mitotic index), and tumors
were considered luminal B-like if positive for ER
and with one of the following: negative for PR,
positive for HER2 overexpression, or high pro-
liferation (as determined by grade 3, Ki-
67[ 20%, or high mitotic index). Tumors were
considered to be HER2-enriched subtype if
negative for ER and PR and with HER2 overex-
pression. Finally, triple-negative breast cancer
(TNBC) had to be negative for ER, PR, and
HER2. Before genetic testing, written informed
consent was obtained from each patient.

Genetic Testing

The patients were offered gBRCA1/2 testing
based on the clinicopathological features sug-
gesting a probability of a pathogenic mutation
of 10% or more [14]. Risk factors included:
family history of one or more first-degree

relatives with breast, ovarian, prostate, or pan-
creatic cancer, TNBC subtype, or an age
of B 40 years at breast cancer diagnosis.
Sequencing was performed as previously pub-
lished [15]. Briefly, a blood sample was
obtained, and DNA was extracted from the
sample using the Qiagen QIAamp Circulating
Nucleic Acid kit. A targeted DNA library was
generated using the Ion AmpliSeqTM BRCA1/2
Panel and sequenced by semiconductor-based
next-generation sequencing technology on an
Ion Torrent PGM [15]. Bioinformatics analyses
(proprietary and Ion TorrentTM based) were
conducted. The testing targeted the coding
regions of the BRCA1 and the BRCA2 genes on a
validated next-generation sequencing (NGS)
platform.

Ethical Approval

All patients in the Cairo Oncology Center
signed informed consent before germline test-
ing. The Local COC Institutional Review Board
(2019020501) have exempted retrospective
analyses that does not involve personal patient
data from further consents or approvals.

Systematic Review

We conducted a systematic literature review
that utilized a comprehensive search of
PubMed, Cochrane CENTRAL, SCOPUS, Google
Scholar, and Web of Science from their incep-
tion till September 2021 using the following
query: ‘‘(BRCA OR BRCA1 OR BRCA2) AND
(Gene polymorphism OR Genetic mutation OR
Genetic variation) AND (Breast cancer or Breast
neoplasm or Breast neoplasia) AND (Egypt OR
Egyptian). We also searched the bibliography of
eligible studies to find relevant articles.

Both prospective and retrospective studies
addressing the prevalence of BRCA1/2 muta-
tions among Egyptian female patients with BC
were included. We excluded studies that
focused on the BRCA gene, mainly without
including patients with BC, and studies that
reported the prevalence of BRCA1/2 mutations
in cancers other than BC (e.g., ovarian cancer).
Also, reviews, case reports, and non-English
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articles were excluded. The review was con-
ducted in accordance with the Preferred
Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines (Supple-
mentary Materials) [16].

Data Extraction

Two authors extracted the following data from
each included study: the number of patients,
family history of BC, mean age at diagnosis of
BC, regions covered, the prevalence of BRCA1/2
mutation, and the detection platform used. Any
discrepancies were resolved by revision and
discussion. The prevalence of discovered muta-
tions found in each study was reported in
number and percentage. Gene lollipops were
generated using the ProteinPaint tool (St. Jude
Children’s Research Hospital—PeCan Data
Portal).

Statistical Analysis

Numerical variables in the patient cohort were
described in terms of the median (and range) or
mean [± standard deviation (SD)] and com-
pared using the student’s t test. Categorical
variables were compared using Pearson’s chi-
squared or Fisher’s exact tests. Pooling the pro-
portions of patients carrying mutations in
individual studies was performed using meta-
prop command in STATA 14.2 (StataCorp, LP,
College Station, Texas, USA). The command
performs meta-analyses of binomial data and
allows the computation of 95% confidence
intervals (CIs) using the score statistic and the
exact binomial method, and incorporates the
Freeman–Tukey double arcsine transformation
of proportions [17].

RESULTS

Patient Cohort Characteristics

A total of 81 patients were eligible for our
analysis, with a median age of 41 years (range

21–85 years). A total of 45 patients (66.2%) had
a positive family history of breast cancer.
Twenty-five percent of the patients presented
with metastatic disease. The majority had
invasive duct carcinoma (NOS), and 15 patients
(20.5%) had grade III tumors. A total of 58
patients had estrogen receptor (ER)-positive
disease (71.6%), while HER2 was overexpressed
in 9 patients (11.4%). Table 1 shows a summary
of the patient’s characteristics.

Prevalence of Germline BRCA1/2
Mutations

Among the 81 patients, 12 patients (14.8%)
were positive for either BRCA 1 or 2 deleterious
mutations. Seven of them had deleterious
mutations in BRCA1 (8.6%), while five patients
(6.2%) had deleterious mutations in BRCA2.
Moreover, 13 more patients had a VUS of
BRCA1/2 genes (16.1%). Seven patients had a
variant of unknown significance (VUS) in
BRCA1 (8.6%), while six patients (7.4%) had a
VUS in BRCA2.

Characteristics of the BRCA1/2 Mutant
Population

The mean age at diagnosis in patients with
BRCA 1/2 mutant was 33.5 years, while the
mean age in patients with BRCA 1/2 non-mu-
tant was 45.2 years (p\ 0.001). Three of the
patients with BRCA1 mutant (50%) and two of
the patients with BRCA2 mutant (40%) had a
family history of BC. All the patients with BRCA
1 and 2 mutant had infiltrating ductal carci-
noma (IDC) histology. Four patients with BRCA
1 mutant (57.1%) were ER-positive, while all the
patients with BRCA2 mutant were ER-positive.
All the patients with BRCA 1/2 mutant were
HER2 negative. The mean KI-67% score in
patients with BRCA 1/2 mutant was 55.4, while
the mean KI-67% score in patients with BRCA
1/2 non-mutant was 24.9 (p = 0.003). Table 2
shows the comparison between patients’ char-
acteristics among BRCA mutant versus wild-
type population.
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Summary of Characteristics
of the Included Studies in the Systematic
Review

A total of 1806 records were identified through
the literature search. After the title and abstract
screening, 54 articles underwent full-text
screening. Finally, 12 published studies dis-
cussing BRCA1/2 mutational status among
Egyptian women with BC were included in the
current systematic review [10–13, 18–25], as
shown in Fig. 1. The total number of women
with BC included was 610 patients. Out of the
11 studies with documented age of diagnosis,
the mean age ranged from 40 to 51 years, with
eight studies reporting a median age below
45 years. Six studies tested for BRCA1 mutations
only, one study tested for BRCA2 mutations
only, and five studies tested for both BRCA1 and
BRCA2 mutations. Two of the studies which
tested for BRCA1 only used Multiplex ligation-
dependent probe amplification (MLPA) to
detect large genomic rearrangements. Four
studies applied DNA sequencing techniques in
their detection methods (with only one of them
confirming the identified mutations by using
Sanger sequencing). The remaining studies used
mutagenically separated PCR (MS-PCR), restric-
tion fragment length polymorphism (RFLP), or
single-strand conformation polymorphism

Table 1 Overall patient characteristics

Characteristics All patients

N 81

Age at diagnosis

Median 41

Range 21–85

Family history of breast cancer

Yes 45 (66.2%)

No 23 (33.8%)

Unknown 13

Histology

IDC 69 (85.2%)

ILC 7 (8.6%)

Other 5 (6.1%)

Histological grade

I 0 (0%)

II 58 (79.5%)

III 15 (20.5%)

Missing 8

Stage at diagnosis

0 1 (2.8%)

1 12 (33.3%)

2 10 (27.8%)

3 4 (11.1%)

4 9 (25%)

ER

Positive 58 (71.6%)

Negative 23 (28.4%)

PR

Positive 51 (63%)

Negative 30 (37%)

HER2

Positive 9 (11.4%)

Negative 70 (88.6%)

Unknown 2

Table 1 continued

Characteristics All patients

Subtype

Luminal A-like 21 (25.9%)

Luminal B1-like 32 (39.5%)

Luminal B2-like 5 (6.2%)

HER2 enriched 4 (4.9%)

Triple negative 19 (23.5%)

IDC infiltrating ductal carcinoma, ILC infiltrating lobular
carcinoma, ER estrogen receptor, PR progesterone recep-
tor, HER2 human epidermal growth factor receptor-2
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Table 2 Characteristics of patients by BRCA mutation result

Characteristic All patients BRCA 1 BRCA 2

Mutant VUS Mutant VUS

N 81 7 7 5 6

Age at diagnosis

Median 41 33 40 34 46

Range 21–85 21–37 27–51 32–49 27–66

Family history of breast cancer

Yes 45 (66.2%) 3 (50%) 6 (100%) 2 (40%) 4 (100%)

No 23 (33.8%) 3 (50%) 0 (0%) 3 (60%) 0 (0%)

Unknown 13 1 1 0 2

Histology

IDC 69 (85.2%) 7 (100%) 7 (100%) 5 (100%) 5 (83.3%)

ILC 7 (8.6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Other 5 (6.1%) 0 (0%) 0 (0%) 0 (0%) 1 (16.7%)

Histological grade

I 0 0 0 0 0

II 58 (79.5%) 1 (14.3%) 4 (57.1%) 3 (60%) 6 (100%)

III 15 (20.5%) 6 (85.7%) 3 (42.9%) 2 (40%) 0 (0%)

Stage

0 1 (2.8%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

1 12 (33.3%) 1 (33.3%) 2 (40%) 1 (50%) 2 (40%)

2 10 (27.8%) 2 (66.7%) 2 (40%) 0 (0%) 1 (20%)

3 4 (11.1%) 0 (0%) 0 (0%) 1 (50%) 0 (0%)

4 9 (25%) 0 (0%) 1 (20%) 0 (0%) 2 (40%)

ER

Positive 58 (71.6%) 4 (57.1%) 6 (85.7%) 5 (100%) 5 (83.3%)

Negative 23 (28.4%) 3 (42.9%) 1 (14.3%) 0 (0%) 1 (16.7%)

PR

Positive 51 (63%) 3 (42.9%) 5 (71.4%) 5 (100%) 4 (66.7%)

Negative 30 (37%) 4 (57.1%) 2 (28.6%) 0 (0%) 2 (33.3%)

HER2

Positive 9 (11.4%) 0 (0%) 0 (0%) 0 (0%) 2 (33.3%)

Negative 70 (88.6%) 7 (100%) 7 (100%) 5 (100%) 4 (66.7%)

Unknown 2 0 0 0 0

450 Oncol Ther (2023) 11:445–459



(SSCP) methods. A summary of the included
studies and used techniques is reported in
Table 3.

The Pooled Prevalence of BRCA1/2
Mutations Among Egyptian Patients
with Breast Cancer

Among all the 12 studies, the reported preva-
lence widely ranged from 3% to 97.8% for
BRCA1 mutations and from 0% to 26.7% for
BRCA2 mutations (Table 3). A total of 19 dele-
terious mutations in BRCA1/2 were identified
(Fig. 2 and Supplementary Materials). Among
these, the most commonly studied mutations
were the Ashkenazi Jews’ founder mutations
185delAG (in seven studies) and 5382insC (in
four studies) for BRCA1, and the Icelanders’
founder mutations 999del5 (three studies) and
6174delT (in three studies) for BRCA2. In two-
thirds of the included studies, more than 40% of
the patients had a positive family history of BC.
Different methodologies were used to evaluate
gBRCA mutation. Out of the 12 evaluable
studies, only four used gene sequencing with a
pooled prevalence of 40% (95% CI 1–80%)
(Fig. 3).

DISCUSSION

In our relatively high-risk patient cohort, we
found the prevalence of BRCA1/2 deleterious
mutations to be 14.8%, with an additional
16.1% having VUS in either gene. Patients with
BRCA1/2 mutations were younger and more
likely to be associated with higher Ki67 expres-
sion. Additionally, in our systematic review, we
detected a relatively high prevalence of delete-
rious BRCA1/2 mutations in Egyptian patients
with BC. To our knowledge, this is the largest
and most comprehensive assessment of this
topic.

The studies included in our systematic
review suffered intrinsic limitations, including
the small size of the individual studies and
uncontrolled selection criteria for gBRCA test-
ing. For instance, only five studies tested their
patients for both BRCA1 and BRCA2, while the
remaining studies tested for either BRCA1 or
BRCA2. In addition, heterogeneity exists across
them regarding family history, age, and how
BRCA testing was evaluated. Gene sequencing
was only performed in four studies. This
explains the discrepancy in BRCA1/BRCA2
prevalence across studies. Another drawback is
that only two studies reported the hormonal
receptor status, yet gave no account of the
intrinsic biological subtype [26].

Table 2 continued

Characteristic All patients BRCA 1 BRCA 2

Mutant VUS Mutant VUS

Subtype

Luminal A 21 (25.9%) 1 (14.3%) 5 (71.4%) 1 (20%) 3 (50%)

Luminal B1 32 (39.5%) 3 (42.9%) 1 (14.3%) 4 (80%) 0 (0%)

Luminal B2 5 (6.2%) 0 (0%) 0 (0%) 0 (0%) 2 (33.3%)

HER2 enriched 4 (4.9%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Triple negative 19 (23.5%) 3 (42.9%) 1 (14.3%) 0 (0%) 1 (16.7%)

IDC infiltrating ductal carcinoma, ILC infiltrating lobular carcinoma, ER estrogen receptor, PR progesterone receptor,
HER2 human epidermal growth factor receptor-2, VUS variant of undetermined significance
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Notably, most of the included studies did not
undergo single analyses on every chromosomal
region by real-time PCR or direct sequencing.
Generally, mutation detection strategies
dependent on PCR enrichment are associated

with several limitations, such as potential
overlapping primers [27, 28]. Moreover, all the
studies were conducted in a research laboratory
environment that lacked analytical and exter-
nal validation regularly provided by clinical

Fig. 1 PRISMA flowchart representing the process of screening and selection of eligible studies
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Table 3 Summary of included studies in the systematic review of literature

Authors,
year

Number of
patients
(number of
controls if
any)

Family
history of
BC

Mean age at
diagnosis of
BC (years)

Regions covered Prevalence
of
mutation*

Detection
platform

Ref.
number

AbdelHamid

et al., 2021

103 41/103

(39.8%)

43 BRCA1 (exons 2,

20)

BRCA2 (exons 9,

11)

29/103

(28.2%)

HRM,

sequencing

[17]

Abou-El-

Naga et al.,

2018

43 (154) NA 45.3 BRCA1

185delAG;

5382insC

BRCA2

6174delT

11/43

(25.6%)

MS-PCR [18]

Eid et al.,

2017

36 NA NA BRCA1 LGR

only

0/36 (0%) MLPA [19]

Mogahed

et al., 2020

80 (20) 40/80

(50%)

52 BRCA1

185delAG;

5382insC

5/80

(6.3%)

Pyrosequencing [20]

Abdel-

Mohsen

et al., 2016

45 (30) 19/45

(42.2%)

51 BRCA1

5382insC;

185delAG;

c.181T[G

44/45

(97.8%)

MS-PCR and

PCR-RFLP

[12]

Abdel-Aziz

et al., 2015

30 (20) 15/30

(50%)

^ 45 BRCA2 999del5;

6174delT

7/30

(23.3%)

MS-PCR [21]

Bensam et al.,

2014

20 (40) 13/20

(65%)

46 BRCA1

185delAG;

624C[T (exon

8)

BRCA2 999del5;

2256T[C

(exon 11);

8934G[A

(exon 21)

8/20 (40%) SSCP,

heteroduplex

analysis,

Sequencing

[10]

Hagag et al.,

2013

22 (4) 22/22

(100%)

45 BRCA1 LGR

only

4/22

(18.2%)

MLPA [22]
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diagnostic labs. It is noteworthy that the cur-
rent recommended platform for BRCA1 or
BRCA2 germline testing in the clinical setting
has to be through next-generation sequencing
(NGS) [29]. This highlights the importance of
our cohort study and other similarly needed
studies in view of data scarcity.

Of major importance, two recent studies
using NGS on peripheral blood have tried to
look into the dilemma of breast cancer predis-
position. In a study by Kim et al., using whole-
exome sequencing of five Egyptian BC families

showed a striking finding of no pathogenic
variants neither in BRCA1, BRCA2, nor in other
common BC predisposition genes [30]. How-
ever, damaging variants affecting other genes
not involved in DNA repair were identified,
although it is not clear if any of them could be
considered as BC predisposition genes. This
comprehensive analysis highlights the hetero-
geneity of the genomic structure of the Egyp-
tian population [31]. On the other hand,
another recent study by Nasssar et al., using
targeted multi-gene DNA panel sequencing to

Table 3 continued

Authors,
year

Number of
patients
(number of
controls if
any)

Family
history of
BC

Mean age at
diagnosis of
BC (years)

Regions covered Prevalence
of
mutation*

Detection
platform

Ref.
number

El-Debaky

et al., 2011

30 (20) 15 (50%) ^ 40 BRCA1

185delAG;

5382insC;

c.181T[G

26/30

(86.7%)

MS-PCR [23]

Hussein et al.,

2011

100 (100) 0/100

(0%)

42 BRCA1

185delAG;

5382insC

BRCA2

6174delT

3/100 (3%) MS-PCR [11]

Ibrahim et al.,

2010

60 (120) 39/60

(65%)

39.8 in

BRCA

mutant and

47.1 in

non-

mutant

BRCA1

185delAG;

5454delC;

738C[A; 4446

C[T

BRCA2 999del5

52/60

(86.7%)

SSCP,

heteroduplex

analysis,

sequencing

[9]

Mahmoud

et al., 2008

40 (90) 15/40

(37.5%)

25/40

(62.5%)

younger

than

40 years

BRCA1

185delAG

4/40 (10%) SSCP [24]

NA not available, MS-PCR mutagenically separated PCR, RFLP restriction fragment length polymorphism, SSCP single-
strand conformation polymorphism, HRM high-resolution melting analysis
*This included only deleterious or protein-truncating mutations
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detect mutations in several common genes
associated with familial BC risk. The study that
included 101 patients and 50 matched controls
has found that 19.8% and 30.6% of them were
BRCA1 and BRCA2 carriers, respectively [32].
Such discrepancy in studies with good
methodology highlights the need of larger
prospective well-conducted studies.

Previous studies have explored the preva-
lence of BRCA1/2 mutations in Arab women
with BC. Similar to our study, their main limi-
tations were the small number of included
patients and the uncontrolled selection criteria.
Two studies could provide a glimpse of the
whole picture [33, 34]. The first study is a cohort
study from Lebanon that included 250 women
with BC and considered at high risk of BRCA1/2
mutations based on age and family history [33].
The prevalence of pathogenic BRCA1/2 muta-
tions was 5.6%. The majority of BRCA carriers
were younger than 40 years with a positive

family history. A second study was done on 100
Jordanian women with BC with a median age of
40 years. Twenty patients displayed deleterious
mutations in BRCA1/2 genes. The highest
mutation prevalence was observed among those
with TNBC (56.3%) and even higher if they had
a positive family history of breast and/or ovar-
ian cancer (69.2%) [34]. Such high prevalence,
which is close to some reports in our review,
unlike the Lebanese study, could be due to the
restriction of BRCA testing to high-risk cohorts
in the Jordanian and some of the Egyptian
studies. A meta-analysis of BRCA1/2 prevalence
among the Arab population with hereditary
breast/ovarian cancer suggested a 20% muta-
tion rate, which decreased to 11% when limited
to studies with a low risk of bias [35].

In the past decade, several therapeutic
implications should be considered on the basis
of germline genetic testing. So far, two PARP
inhibitors (olaparib and talazoparib) are

Fig. 2 Lollipops of BRCA1 (A) and BRCA2 (B) indicating the identified mutations and their type and position in women
with breast cancer in the included studies from Egypt
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approved for treating patients with breast can-
cer based on the germline BRCA1/2 mutation
status [3, 4]. In addition, patients with germline
mutations who are diagnosed with breast cancer
could be offered additional surgical options
such as contralateral mastectomy or prophy-
lactic salpingo-oophorectomy that could
improve the patient’s survival [36, 37]. This
highlights the importance of the availability of
genetic testing results on patients with BC
outcomes.

In conclusion, available studies evaluating
the prevalence of BRCA1/BRCA2 mutations in
Egypt suffered major flaws. In our retrospective
analysis in a rather selected population enri-
ched with high-risk patients, we showed a
prevalence of 40%. There is a need to further
understand the true prevalence in the unse-
lected population at a nationwide level and
identify if other predisposition genes exist.
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