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Abstract: Olaparib has been applied as monotherapy to treat ovarian and breast cancer patients
with malignant or suspected malignant BRCA1/2 mutations. Pembrolizumab has been approved
to treat unresectable or metastatic tumors in patients who exhibited progression after previous
treatment, regardless of histology. However, there are no reports on the use of olaparib and
pembrolizumab for the treatment of BRCA I/2-mutated and PD-L1-positive intrahepatic cholan-
giocarcinoma (iCCA). This case report aimed to observe the safety and efficacy of olaparib and
pembrolizumab in treating BRCAI-mutated and PD-L1-positive iCCA recurrence and metasta-
sis. This case report describes a patient with BRCA I-mutated and PD-L1-positive iCCA recur-
rence and metastases who received olaparib and pembrolizumab. Olaparib (400 mg orally twice
daily) and pembrolizumab (100 mg iv every 3 weeks) were administered to the patient for 9
months. The patient achieved complete response (CR) confirmed by liver magnetic resonance
imaging (MRI)+ perfusion-weighted imaging (PWI)+ diffusion-weighted imaging (DWI), and
the carcinoembryonic antigen (CEA), alpha fetoprotein (AFP), carbohydrate antigen 125 (CA-
125), and carbohydrate antigen 199 (CA19-9) tumor marker levels were normal after treatment.
There were no significant adverse events, and routine blood counts, coagulation function, and
liver and kidney function were normal. The Eastern Cooperative Oncology Group (ECOG)
performance status decreased from a score of 1 to a score of 0. Olaparib and pembrolizumab can
effectively treat BRCAI-mutated and PD-L1-positive iCCA patients, and adverse effects were
largely unobserved. More studies should be performed to promote the development of tumor
genomics because the findings from these studies may help clinicians select suitable biomarkers
to treat iCCA patients. As the use of immunotherapy alone to treat tumors may not achieve the
expected effect, targeted therapy combined with immunotherapy has become a new approach in
cancer treatment strategies.

Keywords: intrahepatic cholangiocarcinoma, olaparib, pembrolizumab, BRCA 1/2 mutations,
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Introduction

CCA:s are a heterogeneous group of cancers originated from the bile duct epithelium.'
CCAs comprise an estimated 3% of all gastrointestinal system cancers and are divided
into 3 groups according to the anatomical site: intrahepatic cholangiocarcinoma
(iCCA), perihilar cholangiocarcinoma (pCCA) and distal cholangiocarcinoma
(dCCA).>* ICCA is the second most common liver cancer, and its incidence is rising
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worldwide widely reported,” but this trend might not be
entirely true because there were some misclassifications in
the past that might interfere with prevalence and incidence.’
Epidemiological studies show that although there are multi-
ple risk factors for CCA, including biliary diseases, biliary
malformations, cholelithiasis, cholecystitis, liver flukes, cir-
rhosis, and alcoholic liver disease, the main risk factor for
iCCA is chronic viral hepatitis.® Because of the lack of
effective methods to screen and the hysteresis of clinical
manifestations, the diagnosis of early-stage iCCA is diffi-
cult, and most patients miss the opportunity to undergo
surgery. The majority of patients with painless jaundice,
itchy skin and emaciation are already in advanced-stage
iCCA, so the therapeutic effect is not satisfactory, and the
prognosis is poor. Traditional therapies have reached
a bottleneck in advanced iCCA, and no targeted drugs and
immunotherapy agents for iCCA have been approved at
present. Therefore, we describe a case in which olaparib
and pembrolizumab were used to treat a patient with
BRCAI-mutated and PD-L1-positive iCCA recurrence and
metastases at our hospital. This study was approved by the
Clinical Trial Ethics Committee of Tongji Hospital, Tongji
Medical College, Huazhong University of Science and
Technology, Wuhan, China.

Case Report

A 43-year-old male patient was found to have liver-
occupying lesions by color Doppler ultrasound, with no
symptoms of abdominal pain, diarrhea, nausea or vomiting
at the time of physical examination on August 27, 2015. The
patient had a history of chronic viral hepatitis B and had
been taking lamivudine for a long time. Upper abdominal
computed tomography (CT) suggested that the lesion in the
anterior upper segment of the right lobe of the liver was

considered a tumor and that cancer should not be excluded.
Later, the patient came to our hospital for treatment on
September 1, 2015. The tumor biomarkers CEA, AFP, CA-
125, and CA19-9 were normal, and routine blood counts,
coagulation function, and liver and kidney function were
Then,
V hepatectomy + segment IV partial hepatectomy + chole-

also normal. the patient underwent segment
cystectomy under general anesthesia in the department of
hepatobiliary surgery of our hospital on September 8, 2015.
The postoperative pathological examination suggested that
the liver lesion was moderately/poorly differentiated CCA.
Immunohistochemical (IHC) staining showed EMA (+),
CK19 (+), hepatocyte (-), arginase (-), CD34 (-), and a Ki-
67 index of 30%. After surgery, the patient underwent adop-
tive immunotherapy for 3 years.

The liver magnetic resonance imaging (MRI)+ perfusion-
weighted imaging (PWI)+ diffusion-weighted imaging
(DWI]) re-examination on September 28, 2018 showed that
the hepatic portal and retroperitoneal lymph nodes were
enlarged, and tumor metastasis was considered (Figure 1).
A positron emission tomography-computed tomography
scan (PET-CT) performed on October 11, 2018, suggested
that multiple lymph nodes of the hepatic portal and retro-
peritoneum were enlarged and had high metabolism
(SUVmax: 12.3); these findings indicated metastatic lesions.
On October 13, 2018, the CA19-9 level was 41.92 U/mL
(normal value: <34 U/mL), and the CEA, AFP and CA-125
levels were normal. The patient was hospitalized again in the
department of hepatobiliary surgery of our hospital on
October 12, 2018, and bile duct lesion resection + portal
lymph node dissection (palliative) + choledochojejunostomy
were performed under general anesthesia on October 19,
2018. Postoperative pathology suggested moderately/poorly
differentiated adenocarcinoma (CCA) (Figure 2) that

Figure | Preoperative radiological examination of the patient. Liver MRI (A) +PWI (B) +DWI (C) showed that the hepatic portal and retroperitoneal lymph nodes were

enlarged.

Abbreviations: MRI, magnetic resonance imaging; PWI, perfusion-weighted imaging; DWVI, diffusion-weighted imaging.
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invaded the nerves, with 1/1 lymph node metastasis in 13
groups. On November 16 and December 4, 2018, the CEA,
AFP, CA-125 and CA19-9 levels were normal. On
December 19, 2018, chest enhanced CT showed that the
bronchial wall of the posterior segment of the upper lobe of
the right lung was slightly thickened, and the lumen was
inhomogeneous. Liver MRI+PWI+DWI examinations were
performed on December 20, 2018; the liver and gallbladder
showed postoperative changes, a hemangioma was observed
in the lower segment of the right posterior lobe of the liver,
multiple cysts were observed in the liver, and long T2-
weighted signals, limited hepatic portal diffusion and hetero-
geneous enhancement was observed (0.7%0.6 cm), indicating
metastatic lesions (Figure 3). The recurrence site was in the
liver, additionally, increased and enlarged hepatic portal and
retroperitoneal lymph nodes were seen. The patient did not
receive radiotherapy, chemotherapy or other locoregional
therapies.

Genomic profiling was performed on December 29,
2018. The genomic profiling results were as follows: gene
variation: 7P53 p. R273H, mutation frequency: 7.91%; and

Figure 2 Postoperative pathological examination of the patient. (A) stain: hematoxylin and eosin (H&E), original magnificationx100; (B) stain: H&E,

maghnificationx200.

gene variation: BRCAI p. K654fs, mutation frequency:
5.89%. NTRK2-RTP1 gene fusion was detected. The
BRCAI p. K654fs point mutation suggested that the patient
might be sensitive to olaparib. The NTRK2-RTPI gene
fusion suggested that the patient might be sensitive to laro-
trectinib. Additionally, the PD-L1 expression level of patient
tumor tissue was detected, and IHC staining results of tissue
sections revealed a tumor proportion score (TPS) of 5% for
PD-L1, indicating low expression (TPS < 1%: negative/no
expression, TPS 1-49%: low expression, TPS > 50%: high
expression). On January 11, 2019, the CEA, AFP, CA-125
and CA19-9 levels were normal, and the routine blood
counts, coagulation function, and liver and kidney function
were normal. Then, the patient began to receive targeted
therapy and immunotherapy on January 11, 2019. The mea-
surements of the target lesions were evaluated by liver MR
+DWI+PWI and chest enhanced CT, which were basically
reexamined every 2 months.

Up to October 2019, the patient was treated with olaparib
orally at a dose of 400 mg, bid, and with pembrolizumab 15
times. On October 9, 2019, the CEA, AFP, CA-125 and
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Figure 3 Postoperative radiological examination of the patient. Liver MRI (A) +PWI (B) +PWI (C) showed long T2-weighted signals indicating limited hepatic portal

diffusion and heterogeneous enhancement.
Abbreviations: MRI, magnetic resonance imaging; PWI, perfusion-weighted imaging.
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CA19-9 levels were normal, and the routine blood counts,
coagulation function, and liver and kidney function were
normal. The Eastern Cooperative Oncology Group
(ECOG) score declined from 1 to 0. The repeat chest
enhanced CT on October 9, 2019 showed chronic inflam-
matory changes in the posterior segment of the right upper
lobe; micronodules in the lower lobe of the left lung; stripe
foci in the lower lobe of the left lung; increased and enlarged
bilateral axillary, mediastinal and right diaphragmatic angle
lymph nodes; and right pleural hypertrophy and adhesions.
The liver MRI+DWI+PWI re-examinations on October 15,
2019 showed postoperative changes in the liver and gall-
bladder; a hemangioma at the lower end of the right poster-
ior lobe of the liver; and multiple small cysts in the liver. The
long T2-weighted signals in the hepatic portal disappeared,
and hepatic portal and retroperitoneal lymph node enlarge-
ment was not observed (Figure 4). At that point, olaparib
was combined with pembrolizumab to treat this iCCA
patient, and the CR duration was up to 9 months.

Discussion

Currently, surgery is still the main curative approach for iCCA
patients, and surgical resection has been revealed to improve
the short-term survival outcomes of these patients, but
surgery still
unsatisfactory.” It has been reported that the overall survival

the long-term prognosis after remains
(OS) rate at 5 years after curative-intent resection remains only
20-30%.* Even after RO resection, some studies have reported
disease recurrence rates of 60% after 21 months of follow-up
and rates as high as 80% after 5 years of follow-up.*® If no
other treatments was considered, the survival for unresectable
advanced CCA is a median of 3.9 months;10 therefore, a large
number of unresectable advanced CCA patients are willing to

undergo all kinds of chemotherapy and radiotherapy. At

present, the first-line treatment for unresectable advanced
and metastatic CCA patients is the combination of gemcita-
bine and cisplatin chemotherapy.'""'* In addition, although
some studies have suggested certain therapeutic effects of
various forms of radiation and locoregional therapies to
improve prognosis, more studies are needed before these
treatments can be added to the current CCA guidelines.

With a greater understanding of tumor pathophysiol-
ogy, molecular biology and genomics, the diagnosis and
therapy of tumors have gradually entered a more precise,
targeted therapy phase. FGFRI-3 fusions, BRAF substitu-
tions, IDH1/2 mutations, BAPI mutations, MET amplifica-
tions and a low KRAS mutation expression are more
common in iCCA,'? whereas extrahepatic CCAs and distal
CCAs feature ERBB2 amplifications, ARIDIB, ELF3 and
PRKACA/B mutations;'* the results of these studies have
also revealed different types of mutations in tumors with
different etiologies and anatomical locations. Because of
the limited benefit of conventional treatments in advanced
iCCA, an increasing number of patients wish to receive
molecular targeted treatments. Recently, the emergence of
molecular targeted treatments, including VEGF receptor
inhibitors, EGFR inhibitors, FGFR2 inhibitors, IDH inhi-
bitors, HGF/MET signaling pathway inhibitors, and JAK/
STAT cytokine pathway inhibitors,'> have offered new
ideas for further investigations into iCCA. However, the
results of clinical trials on targeted treatments such as anti-
EGFR drugs have been discouraging.'®'” The lack of
iCCA-specific data from clinical trials is due to the rela-
tively low incidence and high heterogeneity of iCCA."
Therefore, investigations into the molecular pathology of
iCCA are warranted, as the results of these studies may
help us better select suitable targets to further enhance the

therapeutic effect.

Figure 4 Radiological examination after combination therapy in the patient. Liver MRI (A) +PWI (B) +PWI (C) showed that the long T2-weighted signals in the hepatic
portal disappeared, and hepatic portal and retroperitoneal lymph node enlargement were not observed.

Abbreviations: MRI, magnetic resonance imaging; PWI, perfusion-weighted imaging.
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The “Basket Trial” was a clinical trial designed according
to the principles of cancer genomics and essentially explores
the use of the same drug to treat different types of tumors that
possess similar genomic characteristics. At this point, genetic
background and molecular profiling studies have been added
to cancer treatment strategies, which are no longer limited by
the pathologic type of tumors.'® BRCA! is a tumor suppressor
gene that can encode a nucleic acid protein that keeps the
genome stable and plays an important role in transcription,
double-stranded DNA repair and DNA recombination.
BRCA1/2 mutations are commonly associated with ovarian
and breast cancer, and abnormalities in the function of this
protein can also increase the risk for pancreatic and prostate
cancer. Olaparib is a PARP inhibitor that has been applied as
monotherapy to treat terminal ovarian cancer patients with
malignant or suspected malignant BRCA1/2 mutations who
received 3 or more front-line chemotherapy agents in the past.
A total of 298 patients with BRCA1/2 mutations were enrolled
in a multicenter Phase II study including advanced breast
cancer patients with metastasis; ovarian cancer patients resis-
tant to platinum therapy; pancreatic cancer patients after gem-
citabine treatment;
progression after systemic treatment.'” The results of the

and prostate cancer patients with

clinical trial revealed the following: the overall response rate
was 26.2%, and the response rate was 12.9% in the breast
cancer patients, 31.1% in the ovarian cancer patients, 21.7% in
the pancreatic cancer patients, and 50.0% in the prostate
cancer patients, respectively.'” The different types of cancer
with BRCA1/2 mutations and the response to olaparib were
observed through this clinical trial. Although tumors with
BRCAI/2 mutations have been detected in CCA patients'**°
and BRCAI/2-mutated tumors are often sensitive to PARP
inhibitors, these drugs have not yet been prospectively eval-
uated in CCA patients.

Immunotherapy is a type of treatment that exerts its effects
by activating specific T lymphocytes and enhancing the anti-
tumor immune response to target attack and eliminate tumor
cells. PD-1 is a co-inhibitory cell surface receptor that induces
immunosuppression and enables tumor cells to escape the
response of cytotoxic T cells during carcinogenesis;*' there-
fore, the ability to block the binding between PD-1 and its
ligand PD-L1 to reduce tumor immune escape effectively is
a promising approach.** It has been reported that the expres-
sion of PD-L1 in CCA specimens ranged from 9-72%.% In
addition, high expression of PD-L1 was found to be associated
with poor survival.** These findings indicate that PD-1/PD-L1
inhibitors could be used as adjuvant therapy for CCA. PD-1/
PD-L1 antibodies including nivolumab, pembrolizumab,

atezolizumab, durvalumab and avelumab have been approved
worldwide. Pembrolizumab is a high-affinity, highly selective,
humanized IgG4a that is mainly used to treat non-small cell
lung cancer, gastric cancer, Hodgkin’s lymphoma and other
malignant tumors in clinical settings. The KEYNOTE-028
(NCT02054806) trial investigated the results of treatment
with pembrolizumab monotherapy for 24 biliary tract cancer
patients, and proved that pembrolizumab was effective and
safe. This clinical trial also found that the overall response rate
(ORR) was 17% and that the median progression-free survival
(PFS) was 1.9 months.'> Pembrolizumab has been approved
for the treatment with unresectable or metastatic tumors,
independent of histology.’ However, the follow-up of PD-1/
PD-L1 expression after tumor treatment found that long-term
persistent anti-PD-1 or anti-PD-L1 therapy did not achieve the
desired survival rate.”> The main reason may be because
tumor immunotherapy covers multiple signaling pathways
that have complex interactions. The use of a PD-1 antibody
or PD-L1 antibody alone to treat tumors may not achieve the
expected effect, so combined therapy has become the new
approach for tumor therapy.

Conclusion

In this report, our patient was diagnosed with resectable
iCCA, and then adoptive immunotherapy was adminis-
tered to the patient for 3 years after surgery. However,
disease recurrence was detected, and new lesions were
found in the liver, so surgical resection was performed
again. Lesion recurrence again occurred, and intrahepatic
metastases were observed after surgery. After genomic
profiling, BRCAI mutations and low PD-L1 expression
were found, and combination therapy with olaparib and
pembrolizumab was subsequently administered. Multiple
lesions in the liver and hilar and retroperitoneal lymph
nodes disappeared gradually after 9 months of this com-
bination treatment. This report is the first to describe
a case of iICCA treated with olaparib and pembrolizu-
mab. The safety and efficacy of this combination treat-
ment have also been demonstrated. In addition, the
results of this report suggest that the same treatment
can be used for different types of tumors with the same
gene mutation. Moreover, this report again confirmed
that treating tumors with a PD-1/PD-L1 antibody alone
may not achieve the expected effect and that combined
therapy, which has become the new trend for tumor
therapy, should be considered. Traditional therapies
have reached a bottleneck for advanced iCCA, but
attempts to treat new targets and use of immunotherapy
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have provided a glimmer of hope. However, most of the
clinical research is still in the early stage. Whether the
treatment of these new targets and the use of immu-
notherapy can truly offer clinical benefit requires further
exploration with a large sample size in future prospective
studies.
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publication of the report.
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