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Abstract: Gallbladder cancer is a highly aggressive malignancy with an extremely poor
prognosis. Germline BRCAI mutation in gallbladder cancer is very rare. Herein, we present
a case of a 73-year-old Asian patient diagnosed with lymph nodes and peritoneal metastases
just two months after surgery for primary gallbladder cancer. The patient had a past history
of early-stage breast cancer and received a left radical mastectomy 27 years ago. Next-
generation sequencing (NGS) was performed as the patient refused to receive systemic
chemotherapy. According to NGS result of germline BRCAI mutation, the patient was
administered first-line Olaparib and obtained a progression-free survival of about 6 months.
Furthermore, we briefly summarized the current targeted treatment of gallbladder cancer. To
the best of our knowledge, this is the first report of germline BRCAI p. S451Lfs*20 mutation
and first-line Olaparib treatment in a metastatic gallbladder cancer patient. As a highly
heterogeneous and aggressive malignancy, we suggest making clinical decisions according
to a precision medicine concept based on gene sequencing in advanced gallbladder cancer.
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Introduction

Gallbladder cancer, the most common type of biliary tract cancers (BTCs), is
a relatively rare but highly aggressive malignancy.' Around the world, the inci-
dence of gallbladder cancer varies by geography and ethnicity, with the highest
incidence observed in South America.** It is well known that the prognosis of
gallbladder cancer is extremely poor, with a 5-year survival rate of less than 5%.%*>
Although with limited effectiveness, the current standard treatment for advanced
BTCs is systemic chemotherapy.® The large Phase 3 study, ABC-02 trial, demonstrated
improved survival outcome with the combination of gemcitabine and cisplatin over
gemcitabine alone in the first-line setting (PFS, 8.0 vs 5.0 months, p<0.001); (OS, 11.7
vs 8.1 months, p<0.001).” In recent decades, rapid progress in gene sequencing has
identified promising molecular targets in BTCs. Nearly 40% of BTC cases have poten-
tially targetable driver gene alterations, such as FGFR, IDH1/2, PIK3CA, NTRK, ERBB?2,
BRAF, and so on, with ERBB2 the most frequent gene mutation in gallbladder cancer.™’
With the rapid development of gene sequencing, molecularly oriented precision medicine
has achieved great progress and clinical trials assessing agents targeting FGFR, IDH]
and so on are ongoing.”'° Recently, pemigatinib, a small-molecule FGFR inhibitor, has
been approved as the first targeted agent to treat chemotherapy-refractory advanced
iCCA based on a Phase 2 study (FIGHT-202 trial).'' However, so far only data from
large-scale Phase 3 trials on first-line treatment of targeted agents has been published.
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Herein, we report on a female gallbladder cancer
patient harboring germline BRCAI gene mutation, who
received first-line Olaparib and got an optimal prognosis.

Case Presentation

A 73-year-old Chinese female patient was admitted to our
hospital in November 2019, complaining of upper abdom-
inal pain for over 2 months. Physical examination presented
mild right upper quadrant tenderness. The patient had
a history of left radical mastectomy because of early-stage
breast cancer 27 years ago, without postoperative treatment.
And there was no special family history. Abdominal
tomography  (CT)
gallstones and a thickened wall of gallbladder fundus, with

enhanced  computed showed
enlargement of lymph nodes around the main portal vein.
Thoracic CT suggested no obvious abnormality. After rou-
tine preoperative examinations, radical cholecystectomy and
regional  lymphadenectomy  were  performed on
November 15, 2019. Postoperative pathological diagnosis
confirmed moderately differentiated adenocarcinoma from
the gallbladder (Figure 1), invading the whole layer, invol-
ving peripheral fibrofatty tissue and liver parenchyma, with
immunohistochemistry (IHC) staining of CK7 (+), CK19
(+), MOC-31 (small partly +), CEA (+), SATB-2 (-),
CDX-2 (small partly +) and MIB-1 (+, about 20%). Incisal
edges of the distal common bile duct and right hepatic artery
were detected for residue cancer cells. The liver incisal edge
was negative. Two lymph nodes involving the para-right
hepatic artery and posterior pancreatic head lymph nodes
were found to be metastatic. The postoperative stage was
pT4N1MO, stage IVA. After discussion with her family, the
patient refused postoperative chemotherapy.

About two months after surgery, routine postoperative CT
imaging on January 10, 2020 revealed peritoneal nodules and

enlarged lymph nodes in the ligamentum hepatogastricum and

mesentery regions, which indicated metastases. The patient
refused chemotherapy again and accepted the suggestion of
a gene test. Next-generation sequencing (NGS) of the opera-
tive specimen and plasma were performed and showed germ-
line mutation (c.1352_1364del, p. S451L{s*20) in BRCAI and
somatic mutation in 7P53 (exon7 p. E258G) and MUTYH
(exonl3 p. E420*) genes (3D Medicines Shanghai, China).
Tissue-based tumor mutational burden (TMB) was 6.15.
Microsatellite status was stable (MSS) and the IHC result of
programmed death-ligand 1 (PD-L1) was negative. No mean-
ingful mutations were found in other genes, including the
mismatch repair gene (MMR), ERBB2, IDH1/2 and FGFR1/
2. It is worth mentioning that the patient’s family members
also received gene sequencing using blood samples. As she
had no siblings and her parents were dead, her only daughter
and daughter’s son received gene sequencing. The results
showed that her daughter has the same germline mutation of
BRCA1, while her grandson harbors no germline mutation.
Given that BRCAI mutation was proven to be
a predictor of the Olaparib effect, we prescribed
Olaparib 300mg every 12 hours as a first-line treatment
on January 20, 2020. Unfortunately, grade 4 anemia
occurred after taking Olaparib for about 1 month and
was treated with a blood transfusion. The Olaparib dose
was then decreased to 150mg every 12 hours and no
severe adverse reaction was found. About three months
after Olaparib administration, a CT scan revealed sig-
nificant shrinkage of the peritoneal nodules (Figure 2),
with the largest diameter decreasing from 1.58 cm to
0.98 cm, which indicated a partial response (PR) accord-
ing to the Response Evaluation Criteria in Solid Tumors
(RECIST) 1.1.'% After taking Olaparib for 6 months, on
July 31, 2020 an abdominal CT scan showed a new
lesion in the remnant liver and enlarged peritoneal

which meant (PD).

nodules,

progressed disease

Figure | Representative postoperative pathological images of gallbladder mass (hematoxylin and eosin stain).
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Before treatment

After three months of Olaparib treatment

Figure 2 CT images of peritoneal metastasis before and after Olaparib treatment (white arrows: peritoneal metastases).

Considering the dosage of Olaparib was not enough, we
suggested to the patient that the Olaparib dosage be
reinstated at 300mg every 12 hours. But after careful
discussion with her family, our patient decided to stop
anti-tumor treatment and obtained a progression-free
survival (PFS) of about 6 months. At the most recent
follow-up, on March 8, 2021, she was alive and receiv-
ing the best supportive care at the local hospital.

Discussion
Biliary tract cancers (BTCs), originating from the epithelium
of bile ducts and the gallbladder, are characterized by high
aggressiveness, advanced disease at presentation and a poor
prognosis. Based on anatomical location, BTCs are classified
into intrahepatic cholangiocarcinoma (iCCA), extrahepatic
cholangiocarcinoma (eCCA) and gallbladder cancer. Surgery
is the only curative treatment approach for BTCs. However,
most patients develop distant metastases after surgical resec-
tion, suggesting the importance of adjuvant chemotherapy.®
A meta-analysis including 10 retrospective studies showed
that, compared to resection alone, adjuvant chemotherapy
may prolong OS significantly (HR=0.42; 95% CI 0.22-0.80)
in patients with gallbladder cancer.'® The large randomized
Phase 3 trial, the BILCAP study, proved that adjuvant capeci-
tabine was associated with improved recurrence-free survival
(25.9 vs 17.4 months, HR=0.70, 95% CI 0.54-0.92, p=0.0093)
and OS (53 vs 36 months, HR=0.75, 95% CI 0.58-0.97,
p=0.028), compared to observation, in the per-protocol
analysis.'* Thus, we suggested that our patient receive adju-
vant treatment after surgery, as her postoperative stage was
pT4N1MO. But our patient refused. This was one of the main
reasons for distant metastases just two months after surgery.
In general, about half of BTCs have driver gene alterations,
which vary considerably based on anatomical location.®'>'® It
has been reported that the most common altered genes in
gallbladder cancer are TP53 (59%), CDKN2A/B (19%),

ARIDIA (13%) and ERBB2 (16%)."> BRCAI/2 gene muta-
tions are very rare in gallbladder cancer. A study investigating
the molecular profile of 1292 patients with BTCs showed that,
in gallbladder cancer cases, BRCAI mutated in 0.3% and
BRCA2 mutated in 3.8%."

BRCA genes are found to be directly associated with
hereditary breast cancer, consisting of BRCA/ and 2.'"® The
proteins encoded by BRCA1/2 play an important role in the
repair of double-strand DNA breaks via homologous recom-
bination. Thus, BRCA1/2 mutated cells have defects in double-
strand DNA break repair. Olaparib, an oral poly ADP-ribose
polymerase (PARP) inhibitor, can effectively suppress cell
repair of single-strand DNA breaks. For tumor cells with
BRCA1/2 mutations, use of Olaparib leads to repair defects
in both double-strand and single-strand DNA breaks, resulting
in cell death. Clinical trials have shown the effectiveness of
Olaparib in breast cancer, ovarian cancer and pancreatic can-
cer with germline BRCA1/2 mutations.'” ! In 2017, a large
Phase 3 trial, the OlympiAD study, published its results in the
New England Journal of Medicine, which proved a significant
benefit of Olaparib monotherapy over standard therapy in
patients with HER2-negative metastatic breast cancer and
a germline BRCA mutation.'® Later, the SOLO1 study and
the POLO study showed the significant effectiveness of
Olaparib maintenance therapy among metastatic ovarian can-
cer and pancreatic cancer patients with a germline BRCA
mutation.’**' However, as for BRCA mutated gallbladder
cancer, there is no clinical trial studying the efficacy of
Olaparib. To the best of our knowledge, only one case report
has been published about BRCAI mutated gallbladder cancer
treated with Olaparib.? In that case report, by Xie et al, the
patient harbored the BRCA/ Q858* mutation and obtained
a PFS of 3 months after Olaparib administration. The mutation
site of our patient (p. S451Lfs*20) is different from the similar
published case. Besides, our patient got a better outcome, with
a PFS about 6 months.
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What is noteworthy is that our patient had grade 4
anemia after taking Olaparib for one month and then
received a reduced dose. In the large randomized trials
on Olaparib in breast cancer and pancreatic cancer, anemia
was the most common grade 3 or higher adverse event,
occurring in 11-16% of patients, and often leading to dose
reduction.'®?' Therefore, we suggest closely monitoring
complete blood count whilst taking Olaparib and giving
timely treatment for anemia.

In conclusion, the patient in our case suffered highly
aggressive gallbladder cancer with a germline BRCA/ muta-
tion. She responded well to first-line Olaparib and obtained an
optimal quality of living. To our knowledge, this is the first
report of germline BRCA1 p. S451Lfs*20 mutation and first-
line Olaparib usage in a metastatic gallbladder cancer patient.
As a highly heterogeneous malignancy, we recommend gene
sequencing in advanced gallbladder cancer and making treat-
ment strategy decisions based on the precision medicine
concept.

Abbreviations

NGS, next-generation sequencing; BTC, biliary tract cancer;
CT, computed tomography; IHC, immunohistochemistry;
TMB, tumor mutational burden; MSS, microsatellite stable;
PD-L1, programmed death-ligand 1; MMR, mismatch repair
gene; PR, partial response; RECIST, Response Evaluation
Criteria in Solid Tumors; PD, progressed disease; PFS, pro-
gression-free survival; iCCA, intrahepatic cholangiocarci-
noma; eCCA, extrahepatic cholangiocarcinoma; OS, overall
survival; HR, hazard ratio; CI, confidence interval;, PARP, poly
ADP-ribose polymerase.
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