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     Abstract




Olaparib, a poly ADP-ribose polymerase (PARP) inhibitor, is associated with a high tumor response rate among patients with breast cancer susceptibility (BRCA) genes. The efficacy and safety of olaparib in the treatment of patients with simultaneous occurrence of breast and ovarian cancers have not been reported on. We report the case of a 57-year-old woman who was treated for multiple lung metastases after resection of breast cancer. She was newly diagnosed with ovarian cancer, and a BRCA1 mutation was detected by genomic profiling for BRCA 1 and BRCA 2. Surgery for ovarian cancer and adjuvant chemotherapy were initially performed. Moreover, the patient received olaparib and bevacizumab as maintenance therapy for ovarian cancer, and palliative chemotherapy for breast cancer. The tumor was responsive to olaparib, and computed tomography revealed a partial response with multiple lung metastases and no recurrence of ovarian cancer. The patient is currently being treated with olaparib for ≥ 6 months. This is the first report on the efficacy of the PARP inhibitor olaparib in a patient with simultaneous occurrence of breast and ovarian cancer.
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Introduction




Breast cancer is the most common cancer and the fifth leading cause of cancer-related mortality in women worldwide [1]. Approximately 10-15% of breast cancer cases diagnosed worldwide are hereditary and confer genetic mutations [2,3]. Tumor suppressor genes Breast cancer susceptibility (BRCA) 1 and BRCA2 are the main breast cancer susceptibility genes, and germline mutations in BRCA1/2 are associated with hereditary breast and ovarian cancer (HBOC) [4].



Poly ADP-ribose polymerase (PARP) inhibitors have been associated with a high tumor response rate among cancer patients with BRCA1/2 pathogenic variants [5,6]. Therefore, PARP inhibitors have been approved for breast and ovarian cancer patients harboring BRCA 1 or BRCA 2 mutations [7,8].



The efficacy and safety of olaparib in the treatment of patients with simultaneous occurrence of breast and ovarian cancers have not been reported. This report describes the case of a patient with simultaneous occurrence of breast and ovarian cancer that was successfully treated with olaparib.


Case Presentation




This patient was a 57-year-old Japanese woman who was initially diagnosed with locally advanced invasive ductal carcinoma of the left breast (hormone receptor-positive, HER2-negative) at 41 years of age. She underwent mastectomy of the left breast and axillary lymph node dissection (pathological T4N0M0StageIIIB according to the TMN classification, eighth edition) followed by adjuvant chemotherapy with doxorubicin, cyclophosphamide, and paclitaxel. However, she was diagnosed with breast cancer recurrence with multiple lung metastases at 54 years (Figure 1). Hormone receptor-positive, HER2-negative carcinoma was revealed from a biopsy specimen of the lung metastases. Therefore, she was administered anastrozole (1 mg once per day) and palbociclib (125 mg once per day). Fulvestrant (500 mg once per month) was replaced with anastrozole and palbociclib due to the progression of lung metastases on Computed tomography (CT) imaging 4 months after the first-line treatment.



She received fulvestrant for 10 months without cancer progression; however, a follow-up CT scan revealed ovarian cancer and malignant ascites at 57 years (Figure 2). She then underwent ovarian cancer surgery (total abdominal hysterectomy, bilateral salpingo-oophorectomy, and omentectomy), and was diagnosed with pathological stage IIIB high-grade serous carcinoma. Subsequently, the patient received six cycles of adjuvant chemotherapy with carboplatin (AUC 6), paclitaxel (175 mg/m2), and bevacizumab (15 mg/kg).



Follow-up CT images after adjuvant chemotherapy showed no residual or recurrence of ovarian cancer but showed tumor progression in the form of lung metastases (Figure 3a). Homologous recombination deficiency (HRD) testing was performed on tumor tissues from ovarian cancer. BRCA 1 mutation (c.188T > A; p. Leu63*) was detected as a pathogenic variant in this test. Additionally, the diagnosis of HBOC was established by the identification of a heterozygous germline pathogenic variant in BRCA1 using molecular genetic testing.



The patient was started on olaparib (300 mg twice daily) and bevacizumab (15 mg/kg) as maintenance therapy after adjuvant chemotherapy for ovarian cancer. The patient’s lung metastases, spread by breast cancer, were considered to be associated with the BRCA1 mutations. Therefore, the patient also received olaparib as palliative chemotherapy for recurrent breast cancer. She had grade 1 nausea but tolerated the dose. CT assessment on day 56 of treatment indicated a partial response (PR) of lung metastases and no recurrence of ovarian cancer to olaparib (Figure 3b). As of September 2022, the patient has been treated with olaparib without tumor progression.


Discussion




We present the case of a patient with simultaneous occurrence of breast cancer and ovarian cancer with a BRCA1 mutation, treated with olaparib. Our patient responded effectively to olaparib treatment for both cancer types. To our knowledge, this is the first report on the efficacy of olaparib in a BRCA1 mutation-positive patient with simultaneous occurrence of breast and ovarian cancer.



HBOC is an autosomal dominant disease caused by germline pathogenic variants of BRCA1 or BRCA2 and is associated with a high risk of breast and ovarian cancer. The cumulative risk in patients harboring BRCA1 or BRCA2 mutation is reported as 50-60% in breast cancer and 20-40% in ovarian cancer by the age of 70 years [9]. The characteristics of BRCA1- or BRCA2- mutated breast cancer is diagnosis at or before the age of 50 years, multiple primary breast cancers in either one or both breasts, and triple-negative breast cancer [10]. On the other hand, BRCA1- or BRCA2- mutated ovarian cancer is characterized by high-grade serous carcinoma, and advanced cancer (stage III or IV) at diagnosis accounts for more than 80% of cases [11]. HBOC also tends to be at a greater risk for male breast cancer, prostate cancer, pancreatic cancer, and melanoma [12,13].



PARP inhibitors may represent a potentially important new class of chemotherapeutic agents directed at targeting cancers with defective DNA damage repair, such as BRCA mutation-associated cancer. Recent clinical trials have reported the efficacy of PARP inhibitors in several types of cancer, including breast cancer, ovarian cancer, prostate cancer, and pancreatic cancer [5,6,14,15]. Therefore, BRCA gene testing has been approved for patients with these cancers.



Phase III studies have demonstrated the efficacy of PARP inhibitors in patients with breast cancer with BRCA mutations. The OlympiAD and EMBRACA trials showed that olaparib and talazoparib had a progression-free survival benefit compared to placebo [5,16]. The efficacy of olaparib resulted in 7.0 months progression-free survival and 59.9% overall response rate in the OlympiAD trial. PARP inhibitors have been approved for patients with breast cancer harboring BRCA mutations based on the results of these clinical trials.



Moreover, clinical trials have reported that olaparib is a maintenance therapy for ovarian cancer patients with a BRCA1/2 mutation who have a complete or partial clinical response after platinum-based chemotherapy [6,17-19]. A randomized phase III trial, SOLO-1, demonstrated that olaparib treatment as maintenance therapy in patients with newly diagnosed advanced ovarian cancer with a mutation in BRCA1/2 had a progression-free survival benefit compared to placebo [6]. Additionally, the PAOLA-1 study assessed the efficacy of combining maintenance olaparib and bevacizumab in ovarian cancer patients regardless of BRCA mutation status [17]. In patients with a tumor BRCA mutation, the olaparib plus bevacizumab treatment had a PFS benefit compared to that associated with placebo plus bevacizumab (median PFS: 37.2 months vs. 21.7 months, HR 0.31). According to these results, olaparib, or a combination of olaparib and bevacizumab, has been used as a maintenance treatment for patients with advanced ovarian cancer with BRCA mutations.



Based on the above results, PARP inhibitors, including olaparib, are effective against BRCA-positive breast and ovarian cancers. Therefore, we decided to administer olaparib to our patients with both breast and ovarian cancer. However, the optimal chemotherapy choice after disease progression in breast or ovarian cancer remains unclear.



The patient should receive cytotoxic chemotherapy as the next-line treatment should she experience recurrence of the ovarian cancer; a treatment for which there is no clinical data on the safety of its combination with olaparib. There is a concern that adverse effects, especially hematologic toxicity, were intensified by the combination of olaparib and cytotoxic chemotherapy. A recent phase II study evaluated the efficacy and tolerability of olaparib in combination with chemotherapy for recurrent platinum-sensitive ovarian cancer [20]. This study demonstrated the tolerability of combination therapy for adverse events, including hematological toxicity. Based on this result, our patient might have been able to receive a combination of olaparib and cytotoxic chemotherapy after disease progression of breast cancer or ovarian cancer. The next line of treatment should be carefully selected if the patient is refractory to olaparib treatment.



To our knowledge, this is the first report of the efficacy and safety of olaparib treatment in a BRCA1 mutation-positive patient with simultaneous occurrence of breast cancer and ovarian cancer. Further studies are warranted to evaluate the efficacy and safety of olaparib in these patients.
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	Figure 1: (a,b,c) Chest computed tomography (CT) scans showed multiple lung metastases from breast cancer recurrence (long arrow).  View Figure 1





	Figure 2: (a,b) Abdominal CT revealed ovarian cancer (long arrow) and peritoneal dissemination (arrowhead); (c) No lung metastases were identified in chest CT.   View Figure 2





	Figure 3: Chest CT images from before and after administering Olaparib showing (a) Lung metastases (long arrow) before treatment and; (b) Tumor shrinkage (arrowhead) in the lung metastases after treatment.  View Figure 3
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