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EDITORIAL

METASTATIC PANCREATIC CANCER

How I Use Single Agent PARP Inhibitors and Combination Therapies for
Pancreatic Cancer

Fatima Fayyaz, Wasif M. Saif*

Northwell Health Cancer Institute, Donald and Barbara Zucker School of Medicine, New York, USA

INTRODUCTION

Pancreatic ductal adenocarcinoma (PDAC) is
responsible for 3% of all cancers in the US and about
7% of all cancer deaths [1]. Even though it has a lower
prevalence compared to other malignancies, it still is the
third-leading cause of cancer-related death in the United
States is projected to become the second-leading cause
of death by 2030 [2]. Currently, advanced disease has
a median overall survival (OS) of 6.7-11.1 months and
early-stage disease 25-28 months [3, 4, 5]. Treatment
options for advanced PDAC remain limited. FOLFIRINOX
(5-FU, leucovorin, irinotecan, oxaliplatin) or gemcitabine
plus nab-paclitaxel are still the only available choices in
first line setting. These have a moderate clinical benefit
and PDAC does eventually develop resistance to current
conventional regimens. Understanding the mechanisms
of this underlying chemoresistance in pancreatic cancer
allows us to explore more treatment strategies. Tumor
DNA repair mechanism (PARP), tumor metabolism
pathways (mitochondrial inhibitor), focal adhesion kinase,
and connective tissue growth factors are all areas of
interest as far as targeted therapy research is concerned.
Additionally, 27% highly actionable genomic alterations
have been identified in pancreas cancer: BRCA 1/2, PALB2,
ATM, CHEK 1/2, FANCA/C. PARP inhibitors are standing
out as a recent story of success, especially in regards to
these actionable mutations.

PARP enzymes play an important role in DNA Damage
repair (DDR) by primarily repairing single-strand DNA
breaks (DDR) [6, 7]. PARP inhibitors are small molecules
that trap PARP enzymes on DNA hence preventing the
process of DDR. When PARP inhibitors are present,
accumulation of single-strand DNA breaks eventually
causes formation of double-strand breaks, which are
repaired by homologous recombination. If cells harbor
mutations in DNA repair genes such as BRCA 1/BRCA 2
(cancer cells), they can’t repair DNA using homologous
recombination. They accumulate double-stranded DNA
breaks over time and eventually die [7].
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At the 2019 American Society of Clinical Oncology
(ASCO) meeting, data for Pancreas Cancer Olaparib
Ongoing (POLO) trial was presented. This is a phase III
randomized, double-blind controlled trial which looked
at 3315 patients with metastatic PDAC in 10 countries.
Individuals with germline BRCA 1 or BRCA 2 mutations
were included in the study. They received at least 16 weeks
of first line platinum-based chemotherapy, specifically
FOLFIRINOX. 154 patients were randomized as follows:
Olaparib 300 mg two times a day (92 patients) or matching
placebo (62 patients) as maintenance therapy, within 4-8
weeks of completion of chemotherapy. Progression free
survival was the primary end point. This was significantly
longer in the Olaparib arm (median PFS 7.4 months vs
3.8 months; HR 0.53; 95% CI 0.35-0.82; p=0.004) [8].
Investigators reported an update on the study outcomes at
the annual Gastrointestinal Cancers Symposium in January
2021. The median OS was not significantly different in the
two arms: 19.2 months for olaparib group and 19.0 months
for placebo group (HR 0.83; 95% CI 0.56-1.22; p=0.3487)
[9]. There could be an inherent bias in this result as 26%
of patients in the placebo group received Olaparib and
multiple subsequent lines of therapies upon progression
of disease (PD). The trial was also not adequately powered
to report a significant difference in OS in the two groups.
It should be noted that a large portion of patients in the
Olaparib arm survived at or after the 2 year mark. At the 3
year mark, OS was 33.9% for the olaparib arm and 17.8%
for the placebo arm. These results are very promising
for the use of Olaparib in patients with BRCA mutated
pancreas cancer, especially considering that 5-8% patients
with pancreatic cancer have a mutation in BRCA 1 or 2.

Several other PARP inhibitors, namely rucaparib,
niraparib, talazoparib, and veliparib are used to treat other
tumor types, e.g. ovarian, fallopian tube, primary peritoneal
and breast. They are also in early phase I/II trials as
monotherapy or in combination with chemotherapies,
immunotherapies or targeted therapies in patients with
pancreas cancer.

ATM gene has also been implicated in hereditary PDAC.
ATM (Ataxia-Telangiesctasia Mutated) serine/threonine
kinase plays a role as a DNA damage checkpoint, leading
to cell cycle arrest, DNA repair or apoptosis. Individuals
who are heterozygous for ATM mutation have increased
risk of pancreas cancer, prostate cancer, stomach cancer
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and invasive ductal carcinoma of the breast [10]. ATM
mutation prevalence in the general population is about
0.5-1%, leading researchers to believe that modifier
genes also play a role in determining pancreatic cancer
risk [11]. Currently, there are no targeted agents for ATM
gene mutations but there have been case reports of some
success with standard chemotherapy [12]. ATM is a large
gene and specific implications of a mutation are not always
immediately clear. IHC staining for protein loss is used in
to help understand which alterations may be clinically
relevant. ATM should not be lumped together with BRCA
and PALB2 regarding clinical behavior. PARP inhibitors
are also being explored with this mutation.

PALB2 means "Partner and Localizer of BRCA2". This
gene, on chromosome 16, works with BRCA 2 to repair
damaged DNA. Mutation in PALB2 poses an increased
risk of pancreas cancer and is implicated in 3-4% cases of
familial pancreas cancer [13]. PALB2 mutated pancreas
cancer has a nearly identical phenotype to BRCA 2. O'Reilly
et al has looked at Gemcitabine and Cisplatin with or
without Veliparib in PDAC with germline BRCA/PALB2
mutation. Median progression-free survival was 10.1
months for Gem/Cis arm (95% CI, 6.7 to 11.5 months) and
9.7 months for Gem/Cis plus Veliparib arm (95% CI, 4.2
to 13.6 months; P=0.73). Response rate (RR) for Gem/Cis
arm was 74.1% and 65.2% for Gem/Cis plus Veliparib arm
(P=0.55). Addition of Veliparib did not significantly change
response rate [14]. Reiss et al has also reported on the use
of Rucaparib in patients with mutated PALB2 [15]. More
research needs to be done looking into PALB2 mutated
PDAC and the ideal maintenance treatment, but data so far
looks promising for the use of PAPPi.

FDA approved Olaparib as maintenance therapy for
germline BRCA mutated pancreas cancer in December
2019 due to the success of the POLO trial. Patient's eligible
for this remain small as prevalence of BRCA mutations in
the general population is still low. PARP inhibitors have
also been shown to have a role in germline and somatic
DDR mutations such as PALB2, ATM and CDK12 [16].

For the longest times, only cytotoxic chemotherapy
was the only choice for PDAC. Now the future of treatment
looks more promising, and all oncologists should make
germline testing a part of care of PDAC patients.
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