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Abstract

Background: BRCA1 and BRCA2 gene mutations are critical genetic
factors associated with an increased risk of developing epithelial ovarian
cancer (EOC). Understanding the epidemiology and clinical implications
of these mutations is essential for effective risk assessment, treatment
planning, and patient management.

Objectives: To assess the clinical implications of BRCA1 and BRCA2
mutations on the prognosis and treatment outcomes of epithelial ovarian
cancer patients.

Methods: This retrospective study was conducted at BSMMU and Lab Aid
Cancer Hospital & Super Speciality Center, Department of Gynecological
Oncology, from April 2020 to September 2023, including 130 patients
diagnosed with epithelial ovarian cancer. All patients underwent genetic
testing to identify BRCA1 and BRCA2 mutations.Clinical data, including
patient demographics, family history, tumor characteristics, and treatment
outcomes, were collected from medical records. Statistical analyses of
the results were be obtained by using window-based Microsoft Excel and
Statistical Packages for Social Sciences (SPSS-24).

Results: Of the 130 patients, 90 patients were belonged in group of BRCA1
and 40 were in group of BRCA2. Patients with BRCA mutations had a
younger median age at diagnosis and were more likely to have a family
history of breast or ovarian cancer. BRCA mutation carriers showed a better
response to platinum-based chemotherapy, with a higher overall survival
rate compared to non-carriers. However, these patients also exhibited a
higher risk of developing secondary malignancies, emphasizing the need
for ongoing surveillance and tailored treatment strategies.

Conclusion: The presence of BRCA1 and BRCA2 mutations in epithelial
ovarian cancer patients has significant clinical implications, influencing
treatment response and long-term outcomes. The study highlights the
importance of genetic testing for BRCA mutations in the management of
ovarian cancer, particularly in identifying patients who may benefit from
targeted therapies and personalized care. Further research is warranted to
optimize treatment protocols and improve survival rates in this high-risk
population.
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Introduction

Germline mutations in the tumor suppressor genes BRCA1 (NCBI Entrez
Gene 672) and BRCA2 (NCBI Entrez Gene 675) are the strongest known
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genetic risk factors for breast and epithelial ovarian cancer
(EOC), occurring in 6% to 15% of women with EOC. [1,2]
BRCAL is involved in DNA repair, cell cycle checkpoint
control, chromatin remodeling, transcriptional regulation,
and mitosis, whereas BRCA?2 plays a key role in homologous
recombination. [3] Clinical characteristics of EOCs in
BRCA1/2 carriers differ from those in noncarriers. BRCA1-
related illness is more likely to have a serous histology, be
high grade, and progress to an advanced stage. [4] There
is less evidence available for BRCA2-related EOC due to
their lower frequency and EOC penetrance compared to
BRCAL, although a similar pattern is frequently described
[5]. Germ-line mutations in the BRCA1 or BRCA2 genes
significantly increase the risk of developing ovarian cancer
over one's life. The prevalence of highly penetrant germ-line
BRCA mutations in most populations is less than 0.5%, with
the striking exception of Ashkenazi Jews. [6,7] Identifying
BRCA mutation carriers is a significant achievement since
these women can consider prophylactic oophorectomy and
other ways to reducing ovarian cancer mortality; yet, because
BRCA mutations are rare, the overall impact on mortality
will unavoidably be minimal [8].

BRCAL1 and 2 were found in families with multiple early
onset breast or ovarian cancers. It is predicted that high
penetrance mutations in these genes cause approximately
10% of ovarian cancers. [9] However, research comparing
the prevalence of ovarian cancer in identical and fraternal
twins found that 22% of cases are heritable. [10] Although
other unknown high penetrance genes may exist, there may
be weakly penetrant functional genetic polymorphisms that
contribute to the burden of ovarian cancers categorized as
"sporadic" due to the absence of other cases in a pedigree.
Because BRCA1 and BRCA2 mutations significantly
increase ovarian cancer risk, polymorphisms in these genes
are reasonable candidates for identifying low penetrance
susceptibility alleles. N372H is the only amino acid-changing
polymorphism in the BRCA2 gene with a rare allele frequency
of more than 6%, and HH homozygotes had a higher risk of
breast cancer, according to a major case-control study. [11]
An Australian study later observed that homozygosity for the
H allele was related with an elevated risk of both breast and
ovarian cancer. [12]

Methodology

This retrospective study was conducted at BSMMU
and Lab Aid Cancer Hospital & Super Speciality Center,
Department of Gynecological Oncology, from April 2020
to September 2023, including 130 patients diagnosed with
epithelial ovarian cancer. All patients underwent genetic
testing to identify BRCA1 and BRCA2 mutations. Clinical
data, including patient demographics, family history, tumor
characteristics, and treatment outcomes, were collected
from medical records. The prevalence of BRCA mutations
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was determined, and their impact on treatment response,
particularly to platinum-based chemotherapy, as well as
overall survival rates, was analyzed. Statistical analyses were
performed to evaluate the correlation between BRCA status
and clinical outcomes, with a focus on identifying significant
predictors of prognosis and treatment efficacy.

Results
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Figure 1: Age distribution of the patients (n=130).

Figure 1 show, age distribution of the patients, age
between <20 - >60 years. It observed that, <20 patients were
14%, 21-40 patients were 54.4%, 41-60 patients were 4% and
>60 were 7.6%.

Table 1: Distribution of the study population according to
characteristics. (n=130).

Characteristics BRCA1 (n=90) | BRCA2 (n=40)

Diagnosis to study entry 2 2
median (IQR), mo (0-18) (0-17)
Follow-up 61 69
median (IQR), mo (18-66) (21-75)
Year of EOC diagnosis 2021 2022
median (range) (2020-2023) (2020-2023)
Deaths within 4 y of EOC 25 12
diagnosis, No. (%) -19.3 -9.23

Table 2: Distribution of the study population according to Histology.
(n=130).

Histology BRCA1 (n=90) | BRCA2 (n=40) | P Value
Serous 78 (86.6%) 28 (70%) 0.18
Mucinous 9 (10%) 0 (0%) 0.31
Endometroid 86 (95.55%) 24 (60%) 0.14
Clear cell 15 (16.66%) 6 (15%) 0.38
Other 10 (1.11%) 5(12.5%)

nerwise specified | 0 (8585%) | 18(45%)

Missing 75 (83.33%) 38 (95%)
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Table I shows characteristics status of the study population,
it was observed that, according to diagnosis to study entry,
the median was 0-18 in BRCAL1 and 0-17 in BRCA2. And
according to follow-up, the median was 18-66 in BRCA1 and
21-75 in BRCA2. According to deaths within 4 y of EOC
diagnosis, 19.3 in BRCAL1 and 9.23 in BRCA2.

Table II shows the study population according to
histology, it was observed that, the serous was 86.6% in
BRCALI and 70% in BRCA2. And according to Endometroid
95.55% was in BRCA1 and 60% in BRCA2. According to
Carcinoma, not otherwise specified, 88.88% was in BRCA1
and 45% in BRCA2. The difference was not statistically
significant (p>0.05) between two groups.

Table 3: Distribution of the study population according to Grade.
(n=130).

BRCA1 BRCA2

Grade (n=90) (n=40) P Value
Well differentiated 22 (24.44%) 12 (30%)

Poorly differentiated | 82 (91.11%) 28 (70%) 0.37
Undifferentiated 66 (73.33%) 24 (60%)

Missing 52 (57.77%) 26 (65%)

Table III shows the study population according to grade,
it was observed that, the well differentiated was 24.44%
in BRCA1 and 30% in BRCA2. And according to poorly
differentiated 91.11% was in BRCA1 and 70% in BRCA2.
According to Undifferentiated, 73.33% was in BRCAI
and 60% in BRCA2. The difference was not statistically
significant (p>0.05) between two groups.

Table 1V shows the study population according to stage
(FIGO), it was observed that, the stage I was 93.33% in
BRCAI1 and 55% in BRCA2. And according to stage II,
78.88% was in BRCA1 and 32.50% in BRCA2. According
to stage III, 77.77% was in BRCA1 and 90% in BRCA2. The
difference was not statistically significant (p>0.05) between
two groups.

Table 4: Distribution of the study population according to Stage
(FIGO). (n=130).

Stage (FIGO) BRCA1 (n=90) | BRCA2 (n=40) | P Value
[ 84 (93.33%) 22 (55%)

1] 71 (78.88%) 13 (32.50%)

1 70 (77.77%) 36 (90%) 0.007
\Y 87 (96.66%) 27 (67.50%)

Missing 83 (92.22%) 22 (55%)
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Table 5: Effect of BRCA1/2 Mutations on All-Cause Mortality in
Adjusted Models Stratified by Selected Subgroups.

Subgroups ?::;'g; ?::23)2 P Value
Stage

Localized 61 (67.77%) 22 (55%) 0.51
Advanced 68 (75.55%) 34 (85%) 0.01
Grade

Well differentiated 82 (91.11%) | 35 (87.50%) 0.03

Poorly undifferentiated 67 (74.44%) 28 (70%) 0.01
Histology

Nonserous 27 (30%) 37 (92.50%) 0.75
Serous 61 (67.77%) | 17 (42.50%) | 0.01

High-grade serous 59 (65.55%) | 31 (77.50%) 0.01

Breast cancer before or
during study period

No 73 (81.11%) | 25 (62.50%)  0.08

Yes 55 (61.11%) | 33 (82.50%)  0.42

Table V shows the effect of BRCA1/2 mutations on all-
cause mortality in adjusted models stratified by selected
subgroups. It was observed that, according to stage, localized
and advanced were 67.77% and 75.55% in BRCA1 and 55%
and 85% in BRCA2 respectively. And well differentiated and
poorly undifferentiated were 91.11% and 74.44% in BRCA1
and 87.50% and 70% in BRCAZ2 respectively.

Discussion

This cross-sectional study was carried out in the
Department of Gynecological Oncology, Bangabandhu
Sheikh Mujib Medical University, Dhaka. During April 2020
to September 2023 of study period, total 130 samples were
included in this study, among them 90 patients were in group
BRCAL1 and 40 were in group BRCA2. Only ovarian cancer
has a genetic proportion more than 10% among the most
frequent cancers in adults. [13] Risch discovered that 11.7%
of 515 unselected women with invasive ovarian cancer in
Ontario had a BRCA1 or BRCA2 mutation, 7% for BRCA1
and 4% for BRCA2. Women with BRCA1 mutations were
diagnosed at an average age of 51.2 years, compared to 57.5
years for those with BRCA2 mutations. BRCA1 mutations
accounted for 83% of all mutations detected in women under
the age of 50, while BRCA2 mutations accounted for 60%
of those diagnosed after the age of 60. Jewish women are far
more likely to have mutations. Moslehi discovered that 41% of
Jewish women with ovarian cancer had one of three common
founder mutations, including the majority of those diagnosed
between the ages of 40 and 60. [14] Modan discovered a
mutation in 29% of 40 Jewish women diagnosed with ovarian
cancer in Israel [15]. There are various hypotheses about the
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histologic origin of ovarian carcinoma. Most people assume
that ovarian malignancies develop in the ovary's epithelial
component, however it is unclear whether they originate in
the single-cell layer of surface epithelium or in architectural
aberrations of the surface epithelium. The latter include
surface epithelial-lined clefts and cortical inclusion cysts.
These are thought to be the result of wound repair following
ovulation, tissue remodeling caused by pregnancy or aging,
paraovarian adhesions, or the dynamic interplay between the
surface epithelium and the underlying stroma.

Our findings show that individuals with EOC with
germline BRCA1 and BRCA2 mutations have a better
chance of survival, with BRCA2 carriers having the best
prognosis. BRCA1 carriers developed EOC at a younger
age than BRCA2 carriers, which is consistent with the age-
related pen-etrances for BRCA1 versus BRCA?2 carriers. The
pathological characteristics of BRCA1- and BRCA2-related
malignancies are similar; however, they differ from tumors
in noncarriers. In contrast, breast cancer exhibits significant
variations between BRCA1- and BRCA2-associated illness.
[16] BRCA1l and BRCA2 mutations appeared to have
similar effects on survival in patients with both localized
and advanced-stage cancers, as well as serous and nonserous
tumors. The lack of a survival advantage for BRCA1 and
BRCA2 mutation carriers with low grade disease suggests
that disruptions of the BRCA1/2 pathways may not be as
important in the etiology of these tumors, which supports
previous evidence of etiologic heterogeneity between high
and low-grade serous carcinomas [17]. Several research
groups have now investigated whether morphologic changes
to the ovarian surface epithelium are more common in women
with ovarian cancer or those who are at high genetic risk
for ovarian cancer than in healthy controls. [19] However,
these types of modifications are ubiquitous; it has not been
established that they occur at a higher frequency than expected
in cancer-prone ovaries, and these investigations have yielded
few insights as to the tumor's origins. Another idea suggests
that ovarian carcinomas develop in the secondary Mullerian
system, including rete ovarii, paraovarian or paratubal cysts,
endosalpingiosis, endometriosis, or endomucinosis, which
are found within or near the ovary. [20] As a result, if these
tumors develop from the ovarian epithelium, a metaplastic
process must occur during ovarian carcinogenesis. Some
ovarian cancers develop within endometriosis implants. [21]
Some believe that the lower risk of ovarian cancer after tubal
ligation indicates that ovarian cancers may be metastatic
fallopian tube cancers [22]. If surgical prophylaxis is to be
the cornerstone of ovarian cancer prevention, women must
be provided with the best possible treatment to alleviate
acute menopausal symptoms and prevent the chronic effects
of estrogen deprivation. A young woman having surgical
menopause should have her bone mineral density and lipid
profile checked. It is unclear whether hormone replacement
therapy raises the risk of breast cancer in BRCA mutation
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carriers. If the woman has had a bilateral mastectomy and
has no prior history of breast cancer, hormone replacement
treatment is a reasonable option. There is currently no
consensus on the use of hormone replacement treatment
for women who have intact breasts. When using hormone
replacement treatment, it's best to avoid using progesterone.
Several studies have found that the progesterone component
considerably increases the risk of developing breast cancer.
[23] Most doctors are reluctant to administer estrogen to
high-risk women, therefore alternatives must be sought. The
management of surgical menopause should be customized
and tailored to the woman's specific concerns and symptoms
[24].

The most significant advantage and disadvantage of our
study is that it is based on a heterogeneous population; these
data were gathered from studies including different ethnic
groups, using various mutation screening approaches and
case ascertainment. By including a wide range of studies, we
were able to obtain a big enough sample size to effectively
address the issue of heterogeneity in the survival effect across
BRCA1 and BRCA2 carriers. Differences in study design
and population may restrict the specificity of the conclusions
reached. Furthermore, varying levels of misclassification
of BRCA status and other variables of interest may have
influenced our estimations to the null.

Limitations of the study

The present study was conducted in a very short period
due to time constraints and funding limitations. The small
sample size was also a limitation of the present study.

Conclusion

BRCAl and BRCA2 mutations are major genetic
contributors to hereditary ovarian cancer, specifically
epithelial ovarian cancer (EOC), which is the most common
histological subtype of ovarian cancer. Unaffected women
who are determined to have a mutation are at a higher risk
of ovarian cancer. Prophylactic oophorectomy eliminates
the majority of the risk, although the probability of primary
peritoneal cancer remains. The fallopian tubes must be
completely removed since they can be the source of primary
cancers. Prior to oophorectomy, tubal ligation and oral
contraception can minimize the incidence of ovarian cancer.
BRCAT1 and BRCA2 mutations play a critical role in both the
epidemiology and treatment of epithelial ovarian cancer, with
significant implications for cancer risk, management, and
targeted therapies. Genetic testing and precision medicine
approaches continue to evolve, offering hope for better
outcomes for patients with BRCA-associated ovarian cancer.

Recommendation

This study can serve as a pilot to much larger research
involving multiple centers that can provide a nationwide
picture, validate regression models proposed in this study for
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future use and emphasize points to ensure better management
and adherence.
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