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Abstract

We report on the clinical history of a 49-year-old female with metastatic pancreatic cancer.
She was initially treated with standard chemotherapy as per current guidelines. She was found
to have both a BRAF and P53 mutation, and received dabrafenib and trametinib with deep
responses, both radiographically and biochemically (CA19-9). Her response has been more
clinically relevant than responses in previous case reports of patients with BRAF-positive pan-
creatic cancer treated with targeted therapy. To the best of our knowledge, this is the first case
report showing a dramatic therapeutic response to combination therapy with dabrafenib and

trametinib in metastatic pancreatic cancer. © 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

Pancreatic ductal adenocarcinoma (PDAC) is a major cause of cancer-related mortality in
the USA, and the seventh leading cause of cancer-related deaths worldwide [1]. In spite of
improvements in surgical techniques and new chemotherapy regimens, from 2014 to 2018,
the 5-year survival rate for pancreatic cancer has only increased from 6 to 9%.
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Fig. 1. Serial abdominal contrast CT images of the patient. a At the time of diagnosis - June 2014. b On gem-
citabine and Abraxane - October 2015. ¢ On dabrafenib and trametinib with response - September 2019.
d On dabrafenib and trametinib with mixed response - March 2020. e Segment 3 lesion in the liver of 0.9
mm - September 2019. f Single lesion showing an increase in size to 2.2 cm in segment 3 of the liver - March
2020.

BRAF is mutated in about 15% of all cancers [2]. The predominant mutation detected in
BRAF-mutated cancers is the single substitution of glutamic acid with valine at codon 600
(V60O0E), representing 70-90% of all mutations in BRAF [3]. A recently published compre-
hensive molecular analysis of PDAC by The Cancer Genome Atlas Research Network describes
that about 3% of PDAC tumors harbor the BRAF alteration [4]. Molecularly guided treat-
ments, targeting oncogenic drivers and the DNA damage response and repair pathway, can
have a substantial effect on survival in patients with pancreatic cancer [5]. Of note, there are
differences in efficacy in treating the same genetic alteration in different tumors [6]. The
observation that a significant proportion of melanomas contain BRAF mutations resulted in
the development of selective inhibitors of BRAF V600-mutated kinase, namely, vemurafenib
and dabrafenib [7]. In a phase Il randomized trial, dabrafenib plus trametinib (a MEK
inhibitor) significantly improved overall survival among previously untreated patients with
metastatic melanoma with BRAF V600E or V600K mutations compared to dabrafenib mono-
therapy [8]. In a genetically engineered mouse model, the expression of BRAF (V600E) in the
mouse pancreas led to pancreatic intraepithelial neoplastic lesions. However, concomitant
expression of BRAF (V600E) and TP53 (R270H) results in lethal PDAC [9]. Whether this
applies to humans is unclear.

Case Report

A 49-year-old female presented in April 2014 with abdominal distention and pain.
Imaging revealed multiple hepatic lesions, with the largest measuring 9.5 cm, and a hetero-
geneous mass in the tail of pancreas. She had a biopsy of a liver lesion revealing a moderately
differentiated adenocarcinoma consistent with metastatic pancreatic cancer. The CA19-9
level was 51,800 units. The patient was started on gemcitabine and Abraxane, which she
tolerated well. Follow-up imaging showed a decreasing tumor burden (Fig. 1) and CA19-9
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Cancer Antigen 19-9: GI

M Liposomal Irinotecan & 5-FU
B FOLFIRINOX

[1] Dabrafenib & Trametinib

Fig. 2. Cancer antigen 19-9 (CA19-9) marker serum levels (units/mL) over time. Note: both axes are expand-
ed in the second graph.

levels trending down (Fig. 2). In April 2017, there was a chemotherapy dose reduction due to
grade 3 thrombocytopenia (caused by cirrhosis and splenomegaly as well as the chemo-
therapy). By November 2018, the patient’s CA19-9 level had begun to increase, and disease
progression was confirmed by radiologic imaging. She was then placed on liposomal irino-
tecan and 5-FU. Her disease continued to progress, as evidenced by an increasing CA19-9
level and radiologic studies performed in February 2019, which showed suspicious pulmonary
nodules and an increase in size of metastatic hepatic lesions. She was then started on
FOLFIRINOX and her peripheral blood sample was sent for genomic profiling with Founda-
tionOne Liquid in April 2019. The patient was found to have two mutations, BRAF V600E and
TP53 C176R. The mutantallele frequency (MAF) of the BRAF and P53 mutations were 1.4 and
0.11%, respectively (Table 1).

In June 2019 the patient was noted to have a rapidly rising CA19-9 level, and based on
the FoundationOne Liquid results, she was started on dabrafenib 300 mg twice a day with
trametinib 2 mg once a day. Shortly after starting the combination, the patient was admitted
to the hospital in August 2019 with concern for neutropenic fever and septic shock. Both
drugs were held during and after hospitalization. At her next clinic visit, it was noted that her
CA19-9 level had significantly dropped, and both drug doses were dropped by 50%. Later the
dose of dabrafenib wasincreased to 300 mgin the morning and 150 mgatnight, and trametinib
was continued at 2 mg, 2 days on and 1 day off. The patient tolerated this dose schedule with
minimal side effects. A CT scan in March 2020 revealed that the pulmonary nodules and the
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Table 1. FoundationOne Liquid

Gene Mutation Mutant allele frequency
assay results

BRAF V600E 1.4%

P53 C176R 0.11%

lesion on the tail of the pancreas had disappeared and most liver lesions were either stable
or decreased. However, a segment 3 liver lesion had grown from 0.9 to 2 cm in diameter. This
is associated with a slight rise in CA19-9 level. The patient has been referred for stereotactic
body radiation therapy in order to ablate this lesion. We plan to continue on the doublet at
the current doses, as only a single lesion in the liver had progressed, while the rest of the
tumors were stable or shrinking.

Discussion

To the best of our knowledge, this is the first case report showing a dramatic therapeutic
response to combination therapy with dabrafenib and trametinib. There are 4 published
reports of BRAF-mutated PDAC patients (n = 8) treated with targeted therapy. Five of them
were treated with vemurafenib alone, resulting in 4 minimal tumor responses and 1 partial
response [10, 11]. Two of them were treated with a combination of dabrafenib and trametinib,
with 1 partial response and 1 minimal response [12]. Our patient had both BRAF and P53
mutations, consistent with the article mentioned above. In another case report, a patient was
found to have BRAF, P53, and CDKN2A mutations, and a SMAD4 deletion found on deep
sequencing. The patient received single-agent dabrafenib with a good response but relapsed
in 4 months and did not respond to the addition of trametinib [13].

Our patient had been on chemotherapy for over 5 years before becoming refractory to
chemotherapy, and then was treated with dabrafenib and trametinib. Since she had signif-
icant side effects with the doublet at full dose, we dropped her doses accordingly, and she has
tolerated the modified doses very well. Her progression-free survival was over 8 months on
the two drugs, and she had tumor progression due to a single lesion in the liver. Unfortu-
nately, we were unable to get a biopsy of this lesion to find the molecular basis for progression
due to resource constraints. Of interest are the low MAF of both the BRAF and the P53
mutation and the dramatic response to the targeted therapy in our patient. This was most
likely due to the FoundationOne Liquid assay underestimating the true MAFs for the two
genes.

Conclusion

This case report highlights the importance of genomic testing in advanced cancers with
limited treatment options. Comparing the case reports noted above and our experience, we
recommend using both drugs at initiation of therapy, starting the doublet at reduced dosing
and then increasing to full dosing as per patient tolerance. Our concern is that patients who
are known to carry the BRAF mutation are only treated late in the course of treatment, by
which time their poor performance status may preclude them from getting the full benefit of
the combined therapy.
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