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Abstract  Case Report 
 

Background: BRCA1 (Beast Cancer gene 1) and BRCA2 (Breast Cancer gene 2) are genes that produce proteins that 

help repair damaged DNA. Mutations in these genes predispose the person to a substantiable risk of developing breast 

and ovarian cancers among others. Approximately 10 to 15% of all cases of epithelial ovarian cancer and les than 10 

% of Breast cancers are caused by a mutation in the BRCA1 or BRCA2 genes, which when occurs together results in 

hereditary breast ovarian cancer syndrome. Case Presentation: This case report presents the clinical course of a 57-

year-old female patient who presented with a mass in her right breast in June 2022. The patient’s past medical history 

is significant with a diagnosis of triple-negative non-metastatic left breast cancer that was treated with surgery 

followed by adjuvant chemotherapy containing Doxorubicin and Taxanes with loco-regional radiotherapy in May 

2009. On June 2022 (later after 13 years) patient noticed a Rt breast mass and was evaluated further. A mammography 

showed an ill-defined micro lobulated lesion 4 cm from the nipple, measuring 43 x 27 mm with a few 

microcalcifications. Later, an ultrasound right breast confirmed the presence of an ill-defined lesion in her right breast 

with no significant axillary nodes, True-cut biopsy performed on October 26th, 2022 revealed invasive triple negative 

ductal carcinoma. Staging work up with Positron Emission tomography and computerized tomography scan showed in 

addition to the right breast mass, an ovarian mass with peritoneal deposits. This prompted a peritoneal biopsy which 

confirmed a high grade primary serous carcinoma of ovary. Additionally, BRCA1/2 germline testing showed a 

positive BRCA1 germline mutation. Following this, the patient was started on neoadjuvant keynote 522 protocol 

specifically with Epirubicin, Cyclophosphamide, Paclitaxel carboplatin with pembrolizumab. As of the date of 

reporting she has completed CARBOPLATIN-TAXOL and is now on the third cycle of EC chemotherapy. 

Conclusion: This case demonstrates the complexity and difficulty of handling individuals with a history of multiple 

cancers, particularly in the presence of BRCA1 germline mutation and emphasizes on multidisciplinary care and 

decision making involving Medical and Radiation Oncologists, Surgeons and in such cases a Clinical Geneticist as 

well. 
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INTRODUCTION 
Breast cancer is a prevalent cancer type 

worldwide and is the second leading cause of cancer-

related deaths among women [1]. In recent decades, the 

incidence of breast cancer in India has significantly 

increased, affecting one in twenty-eight women, 

particularly young women, with more aggressive 

clinical behavior [2]. Like breast cancer, ovarian cancer 

is another common type of cancer. In India, the 

incidence rate of this cancer is ranging from 5.4 to 8 per 

100,000 [3]. Ovarian cancer may manifest as site-

specific or occur concomitantly with early-onset breast 

cancer. When ovarian and breast cancer occurs 

together, this condition is referred to as hereditary 

breast and ovarian cancer syndrome [4]. This syndrome 

is caused by germline mutations in BRCA 2 or BRCA1 

genes [5]. 

 

Researchers explain that BRCA1 gene 

participates in the repair of DNA double-strand breaks 

by interacting with other proteins, such as RAD51. In 

the DNA mismatch repair process, BRCA1 also 

interacts with proteins like MSH2, and it's possible that 

it also does so with poly (ADP-ribose) polymerase 

(PARP) in single-strand repair [6]. Hence, if any 

mutation in the BRCA gene occurs, it leads to a 

deficient DNA repair mechanism, resulting in an 

increase in mutation rates and encouraging tumor 

Oncology & Hematology 
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growth [7]. Consequently, individuals with these 

mutations are more susceptible to chromosomal 

instability, creating opportunities for novel treatments 

such as sensitivity to DNA-damaging agents, poly 

(ADP-ribose) polymerase inhibitors, and ionizing 

radiations [8]. 

 

Numerous researchers have also investigated 

the application of neoadjuvant chemotherapy in breast 

cancer patients with mutations of BRCA genes, with an 

emphasis on “pathologic complete response” (PCR) 

rates as an indicator of clinical efficacy and prognosis 

[9]. According to major observational research, ten out 

of twelve (83%) patients with BRCA1 positive breast 

cancer who underwent neoadjuvant cisplatin achieved 

PCR [10]. In contrast, the PCR rates for patients with 

BRCA1 mutated breast cancer who were treated with 

fluorouracil, methotrexate, doxorubicin, and 

cyclophosphamide with or without fluorouracil were 

significantly lower (7%, 8%, and 22%, respectively) 

[11]. 

 

Additionally, individuals with “invasive breast 

cancer” caused by genetic breast cancer syndromes, 

such as the “BRCA-related breast cancer syndrome” are 

offered treatment options that are tailored to their 

individual needs [12]. These patients respond very well 

to DNA damaging medicines such as platinum-based 

therapies and “poly-ADP ribose polymerase” inhibitors 

that prevent the recruitment of DNA damage repair by 

inhibiting the production of ADP-ribose polymers at the 

place of breakage area of DNA single-strand [13].  

 

Other potential treatments investigated in 

patients with invasive breast cancer having BRCA 1 

mutation include trabectedin, which has demonstrated 

specific activity against intact metastatic breast cancer 

albeit not a recommended treatment currently [14]. 

 

This case report presents a case of 57 years old 

female who initially developed breast cancer in 2009 

and later after 13 years, was diagnosed with recurrent 

breast cancer with associated primary ovarian Ca and 

positive germline BRCA 1 mutation. 

 

CASE REPORT 
This case report presents the clinical course of 

a 57-year-old female patient who presented with a mass 

in her right breast in June 2022.  

 

She had a diagnosis of left nonmetastatic triple 

negative breast Ca in 2009 for which she underwent 

Left mastectomy and axillary clearance in May of 2009. 

 

She had a pT2N3M0 disease with high-risk 

features such as extranodal capsular invasion and 

lympho-vascular invasion. 

 

Surgery was followed by chemotherapy with 

AC 4 and Paclitaxel 12 cycles, and adjuvant radiation 

50.4 Gy to left chest wall and left supraclavicular area 

in 28 fractions. Treatment was completed in early 

quarter of 2010 and she remained disease free until 

2022. 

 

In June 2022she noticed a mass in the Rt 

breast and a mammography done revealed an ill-defined 

micro lobulated lesion 4 cm from the nipple, measuring 

43 x 27 mm with a few microcalcifications. 

 

Ultrasound revealed an ill-defined hypoechoic 

lesion measuring 35 x 26 mm with no obvious internal 

mammary or right axillary suspicious lymph nodes.  

 

17/11/2022 

 
Fig 1: Right breast US Ultrasound 
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A True-cut biopsy was performed in India on 

October 26th, 2022, which reported invasive mammary 

carcinoma grade 3 score 8/9, ER negative, PR negative, 

HER2/neu negative, KI 67 90 percent, and E-cadherin 

positive in the neoplastic cells. 

 

Right breast mass biopsy 11/11/ 2022: 

 

CASE SUMMARY: (INVASIVE CARCINOMA OF 

THE BREAST: Biopsy) 

Mitotic Rate: score 2 

Overall Grade: Grade 3 

- Ductal Carcinoma In Situ: Not Present 

- Necrosis: Present 

- Lobular Carcinoma In Situ (LCIS): Not identified. 

Lymph-Vascular Invasion: No definite 

 

Predictive markers:  

Estrogen Receptor (ER) Status: Negative 

Status of internal controls: Not present  

Progesterone Receptor (PgR) Status:  

Specify percentage of cells with nuclear positivity: 

Negative 

HER2 by Immunohistochemistry :1+ 

Percentage of cells with uniform intense complete 

membrane staining: 5% 

+ Ki-67  

+ Percentage of cells with nuclear positivity (specify): 

Up to 70% in some areas. 

Diagnosis 

Right breast mass, biopsy:  

- Invasive carcinoma of no special type, Grade 3.  

 

Staging work up with computerized 

tomography scan showed an ovarian mass with 

peritoneal deposits in addition to the rt breast mass. 

 

Further examination through a Positron 

Emission Tomography-Computerized Tomography 

(PET-CT) scan revealed a right breast mass with a right 

axillary lymph node and a right ovarian mass with 

peritoneal deposits. 

 

PET CT 15/11/2022: 

IMPRESSION: 1. Intensely FDG-avid right breast 

mass, consistent with biopsy-proven malignancy. 2. 

Mildly FDG-avid right axillary node with thickened 

cortex, suspicious. 3. Intensely FDG-avid right ovarian 

mass with FDG-avid peritoneal deposits, highly 

suspicious for synchronous primary ovarian malignancy 

with peritoneal spread. 4. Rest of the study shows no 

evidence of FDG-avid malignancy. 

 

Considering the clinical features and history we did a 

true cut biopsy of the peritoneal deposit which revealed 

a primary high grade serous carcinoma of Ovary. 

FNAC peritoneal nodule 

Descriptive Diagnosis 

 

Left Peritoneal Nodule - FNA: 

Evaluation of this aspirate shows scattered 

clusters and cohesive groups/acini of neoplastic cells, 

depicted by pleomorphic nuclei with increased 

nucleocytoplasmic ratios, hyperchromatic chromatin 

patterns with irregular nuclear contours, visible nucleoli 

and small to moderate amounts of cytoplasm. 

 

Diagnosis 

Malignant cells present. 

The cell block was prepared. Sections show 

serous carcinoma with papillary architecture. There is 

moderate cytological atypia and occasional mitotic 

figures. The grading of serous carcinoma is not possible 

on the available material. 

 

The tumor cells are:  

CK7: Positive  

GATA3: Negative  

TTF one: Negative  

PAX8: Positive  

WT1: Positive  

P 16: Diffuse positivity  

ER: Positive 

 

The cytological features and 

immunohistochemical profile are in keeping with serous 

carcinoma of primary Mullerian origin. 

 

As is recommended this was followed by 

germline testing of BRCA1/2 genes. The results came 

positive for BRCA1 mutation.  
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We had an extensive discussion of her case in 

the multidisciplinary tumor board about the treatment 

plan and sequencing of Surgery for the breast as well as 

the Ovary. 

 

We started her on neoadjuvant keynote 522 

protocol with (Epirubicin. Cyclophosphamide and 

Taxol Paclitaxel carboplatin with pembrolizumab).  

 

We omitted doxorubicin as she had received 

the same before to avoid cardiotoxicity and opted to 

have Epirubicin. 

A review ultrasound after 12 cycles of 

paclitaxel and platinum showed good partial response. 

 

10/2/2023 
Significant size reduction of known malignant 

lesion at 3:00/4 cm FN. It measures in the current study 

22 x 6 x 10 mm previously measured 39 x 25 x 24 mm. 

No post biopsy clip noted. No axillary 

lymphadenopathy. 

 

Impression/recommendation 

 

 
Fig 2: Right breast US Ultrasound showed marked partial response 

 

As of the date of reporting this she has 

completed taxol carboplatin and is now on the third 

cycle of EC. 

 

She will undergo reassessment with 

Ultrasound after completing 4 cycles of EC followed by 

Surgical management of Breast and ovary sequentially. 
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Patient has opted for a total Mastectomy and 

hence after the completion of chemo she will have a 

Right mastectomy with axillary/sentinel LN biopsy. 

 

This will be followed by adjuvant treatment 

with Olaparib if she does not have a complete pCR 

(Pathological complete response) as per OlympiA Trial 

with or without Capecitabine as needed. 

 

As of the date of reporting this case she has 

completed taxol carboplatin protocol and is now on the 

third cycle of EC with pembrolizumab. 

 

Option of adjuvant radiotherapy will be 

discussed after final Pathology (after surgery). 

 

DISCUSSION 
This case demonstrates the difficulties and 

complexity of handling individuals with a history of 

triple negative breast cancer, especially in the context of 

BRCA1 mutation. In 2009, our patient was initially 

diagnosed with non-metastatic triple-negative breast 

cancer that was treated with chemotherapy with 

anthracyclines and paclitaxel and radiotherapy. In 2022, 

the patient appeared with a mass in her right breast and 

further evaluations revealed a mass in her right ovary 

and mildly avid lymph node in her right axilla which 

was considered reactive by US and mammogram. 

Biopsies from Rt breast mass and Peritoneal nodule 

confirmed the presence of invasive breast cancer and 

high grade “primary serous” ovarian cancer 

respectively, and germline genetic testing revealed a 

positive BRCA1 diagnosis. 

 

The Triple negative phenotype is the most 

commonly detected histological subtype in breast 

cancer subjects with BRCA1/2 mutations or 

'BRCAness' [15]. 'BRCAness breast cancers are 

sporadic tumors with similar characteristics to tumors 

with BRCA1/2 mutations [16]. In fact, over 70 percent 

of breast cancers having “BRCA1 germline mutations” 

are of the “TN subtype” [17], and roughly 20% of 

TNBC patients are diagnosed with BRCA1 mutations. 

Including morphological characteristics and 

immunohistochemical profiles, BRCA1 mutant tumors 

and TNBC share a number of similarities [18]. 

Morphologically, BRCA1 tumors, and TNBC have an 

unusual medullary characteristic, high histological 

grade, extensive lymphocytic infiltration, high pushing 

margins, and high proliferation indices. Numerous 

BRCA1 mutation tumors exhibit negative estrogen 

receptor/progesterone receptor status, negative human 

epidermal growth factor receptor 2 (HER2) status, 

overexpression of epidermal growth factor receptor 

(EGFR), and mutations in TP53 at the 

immunohistochemical level [15]. Our patient also had 

triple negative breast cancer, ER negative, PR negative, 

and HER2/neu negative, associated with BRCA1 

genetic mutation. 

 

Molecular genetic testing can discover 

abnormalities in the BRCA1 gene that may increase the 

risk of developing triple-negative breast and ovarian 

cancers. This information can be used to inform 

screening, preventive, and treatment decisions [19]. 

Individuals who test positive for BRCA1 mutations 

may be advised to undergo more frequent screenings, to 

consider prophylactic surgery to remove the breasts 

and/or ovaries, or to get BRCA1-specific targeted 

therapy. 

 

In addition, molecular genetic testing has 

emerged as a useful approach for predicting treatment 

responses, especially with the advent of novel targeted 

therapeutic drugs such as poly inhibitors and the 

reporting of platinum-based sensitivity [10]. This 

testing can help physicians select the most effective 

treatment options for patients with TNBC with BRCA1 

mutations, such as targeted treatments or chemotherapy.  

 

To address this complex and challenging case, 

our patient was initiated on the neoadjuvant keynote 

522 protocol with epirubicin, cyclophosphamide, and 

Taxol carbo with pembrolizumab. The KEYNOTE-522 

trial was a phase 3, prospective, randomized, and 

placebo-controlled study of neoadjuvant and adjuvant 

pembrolizumab treatment for patients with early-stage 

triple-negative breast cancer [20]. One of the significant 

strengths of this trial was the incorporation of a control 

group that received standard-of-care chemotherapy 

containing carboplatin, paclitaxel, followed by either 

AC (doxorubicin hydrochloride, cyclophosphamide) or 

EC (epirubicin cyclophosphamide). This enabled a 

direct comparison between the chemotherapy plus 

pembrolizumab and neoadjuvant chemotherapy regimen 

without pembrolizumab which has been shown to 

provide a high response rate in subjects with early stage 

TNBC. 

 

Patients with early triple-negative breast 

cancer who received pembrolizumab in addition to 

neoadjuvant chemotherapy showed a significantly 

higher rate of pathological complete response compared 

to those who received neoadjuvant chemotherapy with a 

placebo. The findings of the study provide evidence in 

favor of utilizing pembrolizumab in conjunction with 

carboplatin, paclitaxel, AC, or EC containing 

neoadjuvant chemotherapy, followed by adjuvant 

pembrolizumab post-surgery, as a treatment protocol 

for patients diagnosed with high-risk early triple-

negative breast cancer. 

 

The recent findings on the use of neoadjuvant 

pembrolizumab to treat triple-negative breast cancer are 

consistent with those of previous studies. For example, 

a KEYNOTE-173 phase 1b trial evaluated the efficacy 

of neoadjuvant pembrolizumab coupled with 

chemotherapy with or without carboplatin for locally 

advanced TNBC, 60% (90% confidence interval [CI]: 
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30 to 85%) of subjects obtained a “pathological 

complete response” [21].  

 

Similarly, an I-SPY2 phase 2 trial compared 

pembrolizumab with neoadjuvant chemotherapy 

without platinum, in patients with HER2-negative and 

HR-positive breast cancer, the pembrolizumab-

chemotherapy group had an estimated “pathological 

complete response” (PCR) rate that was twenty one 

percent higher than the subjects group who received 

only chemotherapy regiment [22]. 

 

In patients with TNBC, the pembrolizumab-

chemotherapy group had an estimated rate of PCR that 

was forty percent points greater than the patient group 

that only received chemotherapy.  

 

Also to be mentioned is that the inclusion of 

the PARP inhibitor veliparib with carboplatin 

neoadjuvant chemotherapy resulted in robust pCR 

benefit for triple-negative breast cancer patients to the 

tune of 51% vs 26% [23].  

 

Based on these results, it can be inferred that 

incorporating “immune checkpoint inhibitors” with 

“neoadjuvant chemotherapy” could enhance the rate of 

PCR among patients with a "triple negative” phenotype 

and the addition of PARP inhibitors could be an 

upcoming option as well for the Triple negative 

subtype.  

 

CONCLUSION 
In conclusion, the management of patients 

with a history of triple-negative breast cancer, 

particularly in the context of a rare hereditary BRCA1 

mutation, is a complex and difficult task which includes 

multidisciplinary input from Oncologists, Surgeons and 

Geneticists. BRCA1 mutations are frequently related to 

the triple-negative phenotype, and molecular genetic 

testing can assist to identify specific germline mutations 

that may increase the risk of developing triple-negative 

breast and ovarian cancers. 

 

Regarding treatment, our case report supports 

the use of neoadjuvant pembrolizumab as a treatment 

protocol for individuals diagnosed with early TNBC 

with a high-risk profile and BRCA 1 mutation as well. 

 

However Further research is ongoing to 

elucidate the option of adding other potentially useful 

agents such as PARP inhibitors in the neoadjuvant 

setting for BRCA 1 patients especially the triple 

negative subtypes. 
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