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Abstract
Background: PARP inhibitors have been approved as targeted therapy for BRCA-de�cient metastatic
ovarian cancer (OC). Fanconi anemia complementation group A (FANCA) is one of Fanconi anaemia-
related genes and a susceptibility gene to breast and OC. However, whether germline FANCA-mutated
relapsed epithelial OC could achieve clinical bene�t from the treatment of PARP inhibitor is still unclear.

Case presentation: A 49-year-old female patient was diagnosed with epithelial OC and underwent
resection and �rst-line of platinum-based chemotherapy in 2016. After �rst recurrence, she underwent
radical resection and received second-line of platinum-based chemotherapy in 2018. After the second
relapse in July 2019, the patient underwent radical resection and the corresponding tumor tissue DNA
suffered next generation sequencing (NGS) analysis revealed a germline FANCA mutation. Subsequently,
the third-line treatment of liposomal doxorubicin hydrochloride plus lobaplatin was administrated for �ve
cycles with patient consent and then oral niraparib (200 mg daily) was administered for maintenance
treatment. During the follow-up, no evidence of tumor recurrence was observed. Currently, the PFS already
exceeded 21 months and the treatment is still going on.

Conclusions: This case highlighted that OC patients harboring with pathogenic gene alterations in
homologous recombination pathway might achieved clinical bene�t from PARP inhibitors, which should
be con�rmed in further studies.

Introduction
Ovarian cancer (OC) is the most common cause of death from gynecological cancer among women in
the world.1 Approximately 80% of patients with newly diagnosed OC have a response to platinum-based
chemotherapy. However, most patients would relapse and achieved limited bene�ts from subsequent
therapies. The median progression-free survival (PFS) after the �rst, second, third, fourth and �fth relapse
was 10.2 [95%con�dence interval (CI) 9.6–10.7], 6.4 (5.9–7.0), 5.6 (4.8–6.2), 4.4 (3.7–4.9) and 4.1 (3.0–
5.1) months, respectively.2

PARP inhibitors, such as olaparib and niraparib, are new treatment approaches for BRCA 1/2 alteration
OC and other cancers.3 BRCA1/2-de�cient cells utilize error-prone DNA-repair pathways, causing
increased genomic instability, which might be responsible for their sensitivity to DNA damaging agents.
Niraparib is an oral, highly selective PARP1 and PARP2 inhibitor.4 In NOVA trial, all patients who received
niraparib, had signi�cantly longer PFS than those who received placebo. Notably, compared with germline
BRCA wild-type OC patients in the gBRCA cohort (12.9 months vs. 3.8 months), the BRCA-mutated
patients achieved better clinical bene�ts from niraparib (21.0 vs. 5.5 months). 5 Similar with BRCA1/2,
some other “BRCAness” genes (e.g ATM, PALB2 and FANC) also play key roles in homologous
recombination pathway. 6,7 Currently, it is still unclear whether OC patients with gene mutations
homologous recombination repair pathway (HRRm) could achieve clinical bene�t from the treatment of
PARP inhibitors.
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Fanconi anemia complementation group A (FANCA) is associated with Fanconi anaemia, a rare
autosomal recessive disorder characterized by congenital abnormalities, bone marrow failure, and
predisposition to malignancy and also a susceptibility gene to breast and OC.8,9 The single-strand
annealing activity of FANCA plays a direct role in double-strand break (DSB) repair.10,11 Previous studies
demonstrated an association between FANCA mutated cells and sensitivity to PARP inhibitors. Compared
with control isogenic wild type cells, FANCA-de�cient mouse �broblast cells showed greater sensitivity to
PARP inhibitors. Another study found that FANCA p.S1088F variant induce sensitivity to olaparib in vitro
in cancer cell lines or in vivo in patient-derived xenografts.12 Besides, PARP inhibitors demonstrated
promising results in FANCA-altered metastatic castration-resistant prostate cancer (mCRPC). 6, 13, 14

Herein, we reported the �rst case of a germline FANCA-mutated relapsed epithelial OC who responded well
to PARP inhibitor.

Case Presentation
A 49-year-old female patient admitted to Nanjing Drum Tower Hospital due to growing left adnexal mass
in August 2016. The Laboratory tests showed normal levels of carbohydrate antigen (CA) 125, alpha-
fetoprotein (AFP), carcinoembryonic antigen (CEA), and human epididymis protein 4 (HE4). However, the
CA 19 − 9 level was up to 62.65 U/ml. Ultrasound result revealed a 10.9 × 8.5 cm cystic mass on the left
ovary. Thus, she suffered total hysterectomy, bilateral salpingo-oophorectomy, and omentectomy.
Intraperitoneal perfusion of carboplatin was given during the operation, and intravenous paclitaxel
chemotherapy was given eight days after operation. Then she was transferred to the Jiangsu Province
Cancer Hospital in September 2016, the postoperative pathology con�rmed a moderately differentiated
ovarian endometrioid adenocarcinoma. Subsequently, the patient underwent four cycles of
paclitaxel/carboplatin. In view of that CA19-9 level did not drop to the normal range after �ve cycles of
chemotherapy, carboplatin was replaced by lobaplatin. The patient underwent one cycle of
paclitaxel/lobaplatin in December 2016, with complete response. After disease progression with a pelvic
metastasis in October 2018, debulking surgery was performed (R0 resection). Postoperative pathology
revealed high-grade serous OC. The patient was administrated �ve cycles second-line chemotherapy of
paclitaxel/lobaplatin from November 2018 to February 2019.

In July 2019, CT scanning revealed a cystic-appearing solid mass in the pelvic cavity (Fig. 1A) and CA125
level was increased up to 60 + U/ml, suggesting disease progression. Then cytoreductive surgery was
performed (R0 resection). A 7 cm-sized mass was seen in the rectovaginal pouch and postoperative
pathological con�rmed a poorly differentiated ovarian carcinoma. Considering the paclitaxel/platinum-
free interval is less than 6 months, in this case, the patient might be paclitaxel or platinum-resistant. To
further seek potential targeted drugs, a surgical specimen was sent for next generation sequencing (NGS)
analysis based on a pan-cancer 733-gene panel (3D Medicines, China). Mutation pro�ling of this patient
is summarized in Table 1. The patient harbor germline FANCA p. P615Hfs*25 heterozygous mutation and
somatic PIK3CA, AKT1, ARID1A, ARID1B, TP53 mutations and homologous recombination de�ciency
(HRD) score 35. Previous works suggested that FANCA could increase sensitivity to DNA damaging
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agents, such as platinum.12,15 After discussion with multi-disciplinary treatment, the patient might be
paclitaxel-resistant rather than platinum-resistant. Since August 2019, the third-line treatment of
liposomal doxorubicin hydrochloride plus lobaplatin (�ve cycles) was administrated with patient consent.
Subsequently, oral niraparib (200 mg daily) was administered. During the follow-up, no evidence of tumor
recurrence was observed (Fig. 1B-C) was observed and CA125 level remained within the normal range
(Fig. 2). Currently, the PFS already exceeded 21 months and the maintenance treatment of niraparib have
exceeded 15 months. The close follow-up is still going on.

Discussion
In this report, we presented a case of relapsed epithelial OC harboring germline FANCA p. P615Hfs*25
heterozygous mutation who responded well to the niraparib treatment with PFS of over 21 months. In this
case, different histologic subtype was observed during recurrence, which re�ected the tumor
heterogeneity. In this case, CA19-9 level kept in a high level at diagnosis, while CA125 level was increased
to a high level during the second recurrence. Although elevated CA199 usually elevated in gastrointestinal
cancer, it also could be detected in the bloods of some OC patients. 16 This case supported that
combination detection of serum CA125, CA199 and CEA might have higher sensitivity and speci�city,
compared to single serum marker.

With the development of molecular biology, the tumor diagnosis and treatment have been gradually
transformed into precision treatment. About 0.23% patients harbored germline or somatic FANCA
mutations in TCGA OC cohort 17. Its single-strand annealing activity plays a direct role in double-strand
break (DSB) repair10,11. To our best knowledge, several clinical trials demonstrated that FANCA mutated
patients respond to PARP inhibitors via synthetic lethality mechanism. In phase 2 TRITON2 study, one
metastatic castration-resistant prostate cancer (mCRPC) patient with FANCA mutation had complete
radiographic and prostate-speci�c antigen (PSA) responses to the PARP inhibitor rucaparib6. In phase 2
GALAHAD study evaluating niraparib in mCRPC, responses were reported in 2 patients with alterations in
FANCA13. Phase 2 TOPARP-B study noted that another mCRPC patient harboring FANCA mutation had
PSA responses after olaparib monotherapy14. To our best knowledge, exploring the response of FANCA-
mutated OC patients to PARP inhibitors and how FANCA mutations affect genomic instability should be
further explored.

PARP inhibitors, such as olaparib, rucaparib and niraparib, have provided great clinical bene�ts to OC
patients and been approved for the treatment of OC. HRD and platinum sensitivity are prospective
biomarkers for predicting the response to PARP inhibitors. However, the median PFS of third-line
chemotherapy in relapsed patients was only 5.6 (4.8–6.2) months. 2 When PARP inhibitors was used for
maintain therapy in relapsed OC patients, the median PFS of germline BRCA-mutated patients was up to
21 months according to the NOVA trial results. In contrast, the PFS was just 9.3 months in these relapsed
OC patients with wild-type BRCA.5 In this case, the patient harboring pathogenic FANCA achieved clinical
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bene�t with PFS of over 21 months, which is almost equivalent to that of BRCA-mutated patients with
PARP inhibitor.

Conclusion
In conclusion, we reported the �rst case of one relapsed epithelial OC harboring a germline FANCA
mutation, who achieved an impressive PFS after niraparib treatment. This case highlighted that OC
patients harboring with pathogenic HRRm might achieved best outcome from PARP inhibitors. Such
conclusion should be con�rmed in further studies.
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Tables
Table 1

The list of deleterious or likely deleterious somatic variations by Next-generation
sequencing in ovarian carcinoma.

Gene   Mutation style Frequency (%)

FANCA germline p.P615Hfs*25 heterozygous mutation /

PIK3CA somatic p.Q546R Exon10 23.02%

AKT1 somatic p.E17K Exon4 40.99%

ARID1A somatic p.C2094Lfs*5 Exon20 21.04%

ARID1A somatic c.1804-1G > T 19.68%

ARID1B somatic p. Y2099Mfs*4 Exon19 22.90%

TP53 somatic p.R248Q Exon7 25.52%

TP53 somatic p.Y220C Exon6 32.02%

CCNE1 somatic Ampli�cation /

MYC somatic Ampli�cation /

Figures
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Figure 1

Computed tomography (CT) scans. (A) Before cytoreductive surgery; (B) before niraparib treatment; (C)
after 9 months of niraparib treatment.
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Figure 2

Changes of serum tumor marker levels of carbohydrate antigen (CA) 125.


