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Abstract
We report our experience in the management of a relapsed ovarian cancer patient with somatic RAD51C mutation, 
treated with olaparib monotherapy. The patient was diagnosed with stage 4 high-grade serous ovarian carcinoma 
and was treated with neoadjuvant chemotherapy, cytoreductive surgery, and postoperative chemotherapy. After a 
second cancer recurrence, she underwent FoundationOne CDx testing following disease progression on multiple 
lines of chemotherapy. Based on the FoundationOne CDx results, olaparib monotherapy was started. After 13 
months of therapy, all lesions responded to the treatment, and she achieved complete response as demonstrated 
by normalization of the levels of CA125 and positron emission tomography-computed tomography (PET-CT). We 
plan to continue olaparib monotherapy until disease progression.
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INTRODUCTION
Recommended treatment for patients with relapsed ovarian cancer depends on platinum-free intervals. 
Generally, patients who have recurrence after 6 months of completion of platinum-based chemotherapy are 

https://creativecommons.org/licenses/by/4.0/
https://cdrjournal.com/
https://dx.doi.org/10.20517/cdr.2022.12


Page 663 Ngu et al. Cancer Drug Resist 2022;5:662-6 https://dx.doi.org/10.20517/cdr.2022.12

considered platinum-sensitive, while those who recur within six months are considered platinum-resistant. 
Patients with platinum-sensitive relapse are typically treated with platinum-based regimens, while those 
with platinum-resistant disease are often given second-line single-agent chemotherapy such as gemcitabine, 
pegylated liposomal doxorubicin, weekly paclitaxel, or topotecan. It is well recognized that the time to 
progression usually shortens with subsequent relapses, so that patients encounter shorter treatment-free 
intervals. Following consecutive therapies, the median duration of progression-free survival often leaves 
patients with limited or no treatment-free interval and accumulating toxicities.

BRCA1 and BRCA2 genes are the most identified germline mutations in patients with ovarian cancer, and 
their proteins are important for DNA repair. Mutations in these genes lead to homologous recombination 
(HR) deficiency, which may be targeted in the treatment of ovarian cancer with poly ADP-ribose 
polymerase inhibitors (PARPi)[1]. Among other HR-related genes which have been found to significantly 
increased the ovarian cancer risk are RAD51C and RAD51D, coding for proteins that support the process of 
DNA repair[2]. In epithelial ovarian cancers, RAD51C and RAD51D mutations were found in 0.41%-0.68% 
and 0.35%-1.13% of patients, respectively[2-4]. Tumors with mutations in RAD51C and RAD51D have been 
found to be BRCA-like with high genomic loss of heterozygosity and responded to PARPi (rucaparib) at 
similar rates to BRCA-mutated disease[5].

PARPi are a type of targeted cancer treatment that block the protein PARP, an enzyme that assists in the 
repair of damaged DNA. In cancer treatment, blocking PARP may help prevent cancer cells from repairing 
their damaged DNA, leading to cell death[5]. Several PARPi have been approved by the US Food and Drug 
Administration (FDA) for the treatment of ovarian cancer including olaparib, niraparib, and rucaparib.

We report our experience in the management of a relapsed ovarian cancer patient with somatic RAD51C 
mutation, treated with olaparib monotherapy.

CASE REPORT
History, presentation, and initial treatment
A 74-year-old woman first presented in October 2016 with abdominal pain and distension. She had a 
history of breast cancer treated with lumpectomy and adjuvant radiotherapy in 2009 and autoimmune 
hypothyroidism. Pelvic ultrasound showed a 7 cm mass in the Pouch of Douglas and gross ascites. Tumor 
marker evaluations showed elevated levels of cancer antigen (CA) 125 (1762 U/mL). Paracentesis was 
performed and peritoneal fluid cytology showed metastatic adenocarcinoma with immunohistochemical 
markers favoring female genital tract origin (CK7 and PAX8 positive, CK20 negative). Subsequent positron 
emission tomography-computed tomography (PET-CT) scan showed extensive hypermetabolic lesions in 
the peritoneum and bilateral adnexa with metastasis to lymph nodes, liver, and spleen, consistent with stage 
4 ovarian cancer. After four cycles of neoadjuvant carboplatin and paclitaxel, CA125 decreased to 60 U/mL. 
PET-CT showed good partial response: previous peritoneal, nodal, liver, and spleen metastases had all 
resolved, and there was a reduction in the size of the adnexal mass. She then underwent interval debulking 
surgery including total abdominal hysterectomy, bilateral salpingo-oophorectomy, and omentectomy in 
January 2017. There was some miliary disease left on the mesentery after the debulking surgery. Histology 
showed high-grade serous carcinoma involving both ovaries, omentum, and peritoneum. The patient 
received 6 cycles of post-surgical chemotherapy comprising cisplatin and paclitaxel until July 2017. 
Carboplatin was substituted with cisplatin due to thrombocytopenia. PET-CT performed upon completion 
of chemotherapy showed complete response and CA125 also normalized (11.1 U/mL). Germline BRCA1/2 
mutation test was negative.
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Chemotherapy for recurrence
The patient had the first disease relapse seven months later, in February 2018. PET-CT showed recurrence 
in the peritoneum, liver, and lymph nodes. She was treated with 6 cycles of cisplatin, gemcitabine, and 
bevacizumab, due to which she had recurrent grade 4 thrombocytopenia and grade 3 anemia requiring 
platelet and blood transfusion during the course of the chemotherapy. Following 6 cycles of chemotherapy, 
PET-CT in September 2018 showed a complete response. She then received 11 more cycles of maintenance 
bevacizumab until May 2019. In June 2019 (nine months after completion of the last chemotherapy), she 
had a second relapse with nodal lesions in the abdomen and left supraclavicular fossa. In view of poor 
marrow reserve, advanced age, and previous chemotherapy, she was prescribed pegylated liposomal 
doxorubicin instead of platinum-based chemotherapy. Subsequently, the disease progressed despite 
multiple lines of chemotherapy including four cycles of pegylated liposomal doxorubicin, 6 cycles of 
topotecan, and five cycles of docetaxel until September 2020. PET-CT in October 2020 showed 
hypermetabolic lymphadenopathies in the abdomen, thorax, and left supraclavicular regions and liver 
metastasis.

PARPi monotherapy
She then underwent FoundationOne CDxTM (Foundation Medicine, Inc) testing, which found RAD51C 
mutations in the tumor. Testing for germline RAD51C had not been done due to limited availability for 
testing in our setting. The patient was started on 300 mg olaparib monotherapy twice daily in October 2020. 
The CA125 just before the commencement of olaparib was 685 U/mL. Due to grade 3 anemia (Hb 7.9 g/dL), 
the dose of olaparib was reduced to 200 mg twice a day in February 2021. The levels of CA125 gradually 
decreased and normalized, with the latest results of 9 U/mL [Figure 1]. PET-CT in November 2021 showed 
a complete response. Last seen in December 2021, the patient was well and continued olaparib therapy.

DISCUSSION
Recently, PARPi have significantly changed the landscape of treatment for advanced and relapsed ovarian 
cancer. Olaparib, a PARPi, has demonstrated antitumor activity among patients with relapsed ovarian 
cancer who have a BRCA1/2 mutation[6,7]. Olaparib monotherapy is approved by the US Food and FDA for 
the treatment of patients with relapsed ovarian cancer who have a germline BRCA mutation and have 
received three or more prior lines of chemotherapy. In pooled data from 6 trials, the overall response rate of 
olaparib was 31% in this group of patients, with responses seen in both platinum-sensitive and platinum-
resistant diseases[8]. In a phase II trial (ARIEL2, a single-arm, open-label study of the PARPi rucaparib in 
relapsed high-grade ovarian carcinoma), RAD51C and RAD51D mutations were associated with the 
clinically meaningful activity of rucaparib similar to that of BRCA mutations. Of 206 patients, there were 
four patients with RAD51C mutations, of whom three patients had a partial response and one patient had 
stable disease with rucaparib therapy[5,9]. Furthermore, a case report on a heavily pretreated patient with 
ovarian carcinosarcoma harboring a germline RAD51D mutation demonstrated excellent and durable 
partial response with olaparib monotherapy[10]. Extrapolated from this information and the suggestion from 
the FoundationOne CDx report of our patient, she was given olaparib monotherapy after she failed to 
respond to multiple lines of chemotherapy. Olaparib was used on our patient as rucaparib was not available 
locally. At the time of writing, our patient has been on olaparib monotherapy for 14 months and tolerated it 
well. To our surprise, all lesions responded to the treatment, and she achieved complete response after 13 
months of therapy, as demonstrated by the normalization of the levels of CA125 and PET-CT. We plan to 
continue olaparib monotherapy for the foreseeable future until disease progression.

Recently, several guidelines, including the US National Comprehensive Cancer Network (NCCN), 
European Society for Medical Oncology (ESMO), and European Society of Gynaecological Oncology 
(ESGO), recommend BRCA1/2 mutations testing upon confirmation of ovarian, fallopian tube, or primary 
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Figure 1. The blood levels of tumor marker CA125 of the patient.

peritoneal cancer, the results of which could be used for maintenance therapy selection following first-line 
treatment[11,12]. With mutation testing earlier in the course of the disease nowadays, hopefully, the treatment 
for subsequent relapse can be improved. Although our patient did not have germline BRCA1/2 mutations, 
she benefitted from the tumor mutation testing, which allowed for precision medicine, an innovative 
approach to tailoring cancer treatment to specific information of individuals, such as genetic makeup or 
genetic profile of the tumor. Our patient underwent FoundationOne CDx test, which is an FDA-approved 
comprehensive genomic profiling to identify patients who may benefit from specific FDA-approved 
targeted therapies. The test was performed following the failure of multiple lines of chemotherapy for 
second disease relapse. Retrospectively, if she had the somatic mutations testing earlier in the course of the 
disease, she could have benefitted from PARPi therapy sooner, without needing to undergo ineffective 
chemotherapy regimens and their toxicity. Therefore, patients who have disease relapse should be counseled 
for somatic and germline mutation testing sooner to allow for personalized targeted therapy.

Following treatment with PARPi, a key question is whether our patient should be rechallenged with 
platinum-based chemotherapy and would she respond to the treatment in the subsequent disease relapse. 
Germline or somatic mutations in HR genes are found in around one-third of patients with epithelial 
ovarian cancer[3]. One study that investigated somatic and germline mutations in 13 HR genes including 
RAD51C demonstrated that somatic mutations in other HR genes have similar survival outcomes and 
response rates to platinum-based chemotherapy as germline BRCA1/2 mutations[3]. Theoretically, platinum-
based chemotherapy could be considered for our patient in subsequent disease relapse. However, it is 
unclear whether she could tolerate the toxicities of the treatment in view of poor marrow reserve previously.

In conclusion, our case highlights the potential use of olaparib monotherapy in patients with relapsed 
ovarian cancer with somatic RAD51C mutations when another cytotoxic therapy has failed, as well as the 
importance of genomic testing to allow for personalized targeted cancer therapy.



Page 666Ngu et al. Cancer Drug Resist 2022;5:662-6 https://dx.doi.org/10.20517/cdr.2022.12

DECLARATIONS
Authors’ Contribution
Made substantial contributions to conception and design of the study and performed data analysis and
interpretation: Ngu SF, Ngan HYS, Chan KKL
Performed data acquisition, as well as provided administrative, technical, and material support: Ngu SF

Availability of data and materials
Not applicable.

Financial support and sponsorship
None.

Conflicts of interest
All authors declared that there are no conflicts of interest.

Ethical approval and consent to participate
A written informed consent for publication has been obtained from the patient.

Consent for publication
A written informed consent for publication has been obtained from the patient.

Copyright
© The Author(s) 2022.

REFERENCES
Norquist BM, Brady MF, Harrell MI, et al. Mutations in homologous recombination genes and outcomes in ovarian carcinoma patients 
in GOG 218: An nrg oncology/gynecologic oncology group study. Clin Cancer Res 2018;24:777-83.  DOI  PubMed  PMC

1.     

Song H, Dicks E, Ramus SJ, et al. Contribution of germline mutations in the RAD51B, RAD51C, and RAD51D genes to ovarian 
cancer in the population. J Clin Oncol 2015;33:2901-7.  DOI  PubMed  PMC

2.     

Pennington KP, Walsh T, Harrell MI, et al. Germline and somatic mutations in homologous recombination genes predict platinum 
response and survival in ovarian, fallopian tube, and peritoneal carcinomas. Clin Cancer Res 2014;20:764-75.  DOI  PubMed  PMC

3.     

Norquist BM, Harrell MI, Brady MF, et al. Inherited mutations in women with ovarian carcinoma. JAMA Oncol 2016;2:482-90.  DOI  
PubMed  PMC

4.     

Swisher EM, Lin KK, Oza AM, et al. Rucaparib in relapsed, platinum-sensitive high-grade ovarian carcinoma (ARIEL2 Part 1): an 
international, multicentre, open-label, phase 2 trial. The Lancet Oncology 2017;18:75-87.  DOI  PubMed

5.     

Domchek SM, Aghajanian C, Shapira-Frommer R, et al. Efficacy and safety of olaparib monotherapy in germline BRCA1/2 mutation 
carriers with advanced ovarian cancer and three or more lines of prior therapy. Gynecol Oncol 2016;140:199-203.  DOI  PubMed  
PMC

6.     

Pujade-lauraine E, Ledermann JA, Selle F, et al. Olaparib tablets as maintenance therapy in patients with platinum-sensitive, relapsed 
ovarian cancer and a BRCA1/2 mutation (SOLO2/ENGOT-Ov21): a double-blind, randomised, placebo-controlled, phase 3 trial. The 
Lancet Oncology 2017;18:1274-84.  DOI  PubMed

7.     

Matulonis UA, Penson RT, Domchek SM, et al. Olaparib monotherapy in patients with advanced relapsed ovarian cancer and a 
germline BRCA1/2 mutation: a multistudy analysis of response rates and safety. Ann Oncol 2016;27:1013-9.  DOI  PubMed

8.     

Swisher EM, Kwan TT, Oza AM, et al. Molecular and clinical determinants of response and resistance to rucaparib for recurrent 
ovarian cancer treatment in ARIEL2 (Parts 1 and 2). Nat Commun 2021;12:2487.  DOI  PubMed  PMC

9.     

Chandran EA, Kennedy I. Significant tumor response to the poly (ADP-ribose) polymerase inhibitor olaparib in heavily pretreated 
patient with ovarian carcinosarcoma harboring a germline RAD51D mutation. JCO Precis Oncol 2018;2:1-4.  DOI  PubMed

10.     

National Comprehensive Cancer Network. Clinical practice guidelines in oncology: ovarian cancer including fallopian tube cancer and 
primary peritoneal cancer. Available from: https://www.nccn.org/guidelines/category_1 [Last accessed on 15 Apr 2022].

11.     

Colombo N, Sessa C, Bois AD, et al; ESMO-ESGO Ovarian Cancer Consensus Conference Working Group. ESMO-ESGO consensus 
conference recommendations on ovarian cancer: pathology and molecular biology, early and advanced stages, borderline tumours and 
recurrent disease. Int J Gynecol Cancer 2019;29:728-60.  DOI  PubMed

12.     

https://dx.doi.org/10.1158/1078-0432.CCR-17-1327
http://www.ncbi.nlm.nih.gov/pubmed/29191972
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5815909
https://dx.doi.org/10.1200/JCO.2015.61.2408
http://www.ncbi.nlm.nih.gov/pubmed/26261251
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4554751
https://dx.doi.org/10.1158/1078-0432.CCR-13-2287
http://www.ncbi.nlm.nih.gov/pubmed/24240112
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3944197
https://dx.doi.org/10.1001/jamaoncol.2015.5495
http://www.ncbi.nlm.nih.gov/pubmed/26720728
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4845939
https://dx.doi.org/10.1016/S1470-2045(16)30559-9
http://www.ncbi.nlm.nih.gov/pubmed/27908594
https://dx.doi.org/10.1016/j.ygyno.2015.12.020
http://www.ncbi.nlm.nih.gov/pubmed/26723501
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4992984
https://dx.doi.org/10.1016/S1470-2045(17)30469-2
http://www.ncbi.nlm.nih.gov/pubmed/28754483
https://dx.doi.org/10.1093/annonc/mdw133
http://www.ncbi.nlm.nih.gov/pubmed/26961146
https://dx.doi.org/10.1038/s41467-021-22582-6
http://www.ncbi.nlm.nih.gov/pubmed/33941784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8093258
https://dx.doi.org/10.1200/PO.18.00253
http://www.ncbi.nlm.nih.gov/pubmed/35135167
https://www.nccn.org/guidelines/category_1
https://dx.doi.org/10.1136/ijgc-2019-000308
http://www.ncbi.nlm.nih.gov/pubmed/31048403

