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abstract

PURPOSE BRAFV600 mutations are commonly found in melanoma and thyroid cancers and to a lesser degree in
other tumor types. Subprotocol H (EAY131-H) of the NCI-MATCH platform trial sought to investigate the se-
lective BRAF inhibitor dabrafenib and the MEK1/2 inhibitor trametinib in patients with solid tumors, lymphomas,
or multiple myeloma whose tumors harbored a BRAFV600 mutation.

PATIENTS AND METHODS EAY131-H is an open-label, single-arm study. Patients with melanoma, thyroid, or
colorectal cancer were excluded; patients with non–small-cell lung cancer were later excluded in an
amendment. Patients received dabrafenib 150 mg twice per day and trametinib 2 mg per day continuously until
disease progression or intolerable toxicity. The primary end point was centrally assessed objective response rate
(ORR); secondary end points included progression-free survival (PFS), 6-month PFS, and overall survival.

RESULTS Thirty-five patients were enrolled, and 29 were included in the primary efficacy analysis as prespecified
in the protocol. Median age was 59 years, and 45% of the patients had received $ 3 lines of therapy. The
confirmed ORR was 38% (90% CI, 22.9% to 54.9%) with P , .0001 against a null rate of 5%, and PFS was
11.4 months (90% CI, 8.4 to 16.3 months); responses were seen in 7 distinct tumor types. Seven patients had
a duration of response of . 12 months, including 4 patients with a duration of response of . 24 months. An
additional 8 patients had a PFS . 6 months. The median overall survival was 28.6 months. Reported adverse
events were comparable to those noted in previously reported profiles of dabrafenib and trametinib.

CONCLUSION This study met its primary end point, with an ORR of 38% (P , .0001) in this mixed histology,
pretreated cohort. This promising activity warrants additional investigations in BRAFV600-mutated tumors outside
of currently approved indications.

J Clin Oncol 38:3895-3904. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Activating mutations in BRAF have garnered a great
deal of attention over the past decade. Nearly one half
of all melanomas have been shown to harbor a mu-
tation in BRAF at codon 600, resulting in constitutive
activation of the MAPK pathway.1 Successful inhibition
of this pathway with BRAF/MEK inhibitors results in
a clinically meaningful benefit and initially established
these agents as a standard-of-care option in patients
with BRAFV600-mutated metastatic melanoma.2

In most other tumor types, BRAF has been shown to
be altered at lower frequencies; it is estimated that the
incidence of BRAF mutations is approximately 1% to
3% for cancers overall.1,3,4 Outside of melanoma, the
efficacy of targeting this pathway has been replicated
in selected cancers, such as non–small-cell lung
cancer (NSCLC), hairy cell leukemia, and thyroid
cancer.5-8 However, these results contrast with the low
activity of BRAF/MEK–targeted therapy in patients with
BRAF-mutant colorectal cancer (CRC), suggesting

that responses are histology dependent.9 Early data
suggested that epidermal growth factor receptor
(EGFR)-mediated reactivation of the MAPK pathway
may be a mechanism underlying resistance to ther-
apy.10 This hypothesis has now been confirmed in
a randomized phase III study, which demonstrated
a survival benefit with the addition of cetuximab to
encorafenib and binimetinib in BRAF-mutated CRC.11

Limited information exists about the activity of BRAF/
MEK–targeted therapy in other tumor types, and it is
largely limited to anecdotal reports or small case se-
ries. A phase II basket study of vemurafenib suggested
activity in additional cancers that harbor BRAF mu-
tations at a low rate.12 A more recent report from the
glioma cohort of this study also demonstrated clinical
activity with a response rate of 25%.13 A recent report
has also suggested the potential for benefit with
dabrafenib and trametinib in BRAF-mutated biliary
tract cancers, in which a cohort of 33 patients treated
with dabrafenib and trametinib resulted in a response

ASSOCIATED
CONTENT

Appendix

Protocol

Author affiliations
and support
information (if
applicable) appear
at the end of this
article.

Accepted on June 25,
2020 and published at
ascopubs.org/journal/
jco on August 6,
2020: DOI https://doi.
org/10.1200/JCO.20.
00762

Volume 38, Issue 33 3895

https://ascopubs.org/doi/suppl/10.1200/JCO.20.00762
http://ascopubs.org/journal/jco
http://ascopubs.org/journal/jco
http://ascopubs.org/doi/full/10.1200/JCO.20.00762
http://ascopubs.org/doi/full/10.1200/JCO.20.00762
http://ascopubs.org/doi/full/10.1200/JCO.20.00762


rate of 36% and amedian progression-free survival (PFS) of
7.2 months.14 However, given the low overall rate of BRAF
mutations in most tumor types, the feasibility of conducting
disease-specific studies is limited. The NCI-MATCH trial
was designed as a platform precision medicine study in
which patients were assigned to receive treatment on the
basis of genetic testing results from pretreatment biopsies,
irrespective of tumor type. Subprotocol H evaluated the
BRAF and MEK1/2 inhibitors dabrafenib and trametinib in
patients whose tumors harbored a BRAFV600E/K/R/D muta-
tion. Here, we report the clinical efficacy and safety in this
patient population.

PATIENTS AND METHODS

Study Design and Population

The National Cancer Institute Molecular Analysis for
Therapy Choice (NCI-MATCH) trial (ClinicalTrials.gov
identifier: NCT02465060), developed by the ECOG-ACRIN
Cancer Research Group and the National Cancer Institute
(NCI), aimed to find signals of efficacy for treatments tar-
geted to actionable molecular alterations found in any
tumor type; a more detailed overview of the trial has been
published previously.15 The study was designed as a pre-
cision medicine platform trial with flexibility to open and
close subprotocols, and accrual on additional subprotocols
is ongoing. To date, the overall study has comprised 37
subprotocols and is open at nearly 1,100 centers
throughout the United States. The study was performed in
accordance with provisions of the Declaration of Helsinki
and Good Clinical Practice guidelines. The protocol was
reviewed by institutional review boards at each participating
center. Written informed consent was obtained for all
participants. EAY131-H opened to enrollment in August
2015 and completed accrual in February 2018. This
subprotocol allowed the enrollment of patients with
BRAFV600E/K/R/D mutated solid tumors, lymphoma, or

multiple myeloma whose disease had progressed on at
least 1 standard therapy (Data Supplement).

Tumor profiling was accomplished as described in Lih
et al.16 After the end of central profiling of 5,540 tumor
samples in May 2017, patients were accepted if they had
eligible molecular alterations identified by molecular pro-
filing performed for clinical reasons at Clinical Laboratory
Improvement Amendments (CLIA)-accredited laboratories
approved to identify NCI-MATCH–eligible patients. Patients
were assigned using a prospectively defined NCI-designed
informatics rules algorithm (MATCHBOX).17

For subprotocol H, patients with melanoma, thyroid
cancer, or CRC were excluded. In addition, patients with
NSCLC were excluded after the US Food and Drug Ad-
ministration approved dabrafenib and trametinib for this
indication. Central pathologic review was performed for all
specimens when adequate material was available. All
patients had disease progression after standard therapy.
Patients were required to have measurable disease
according to standard practice for the specified tumor
type.18-21 Patients were required to have an Eastern Co-
operative Oncology Group performance status of 0-1 and
acceptable laboratory parameters. Patients were excluded
if they had had prior exposure to a BRAF or MEK1/2
inhibitor, had any history of a RAS mutation–positive
cancer, or had a left ventricular ejection fraction below the
institutional lower limit of normal.

Study Therapy and Assessments

Patients received dabrafenib 150 mg twice per day and
trametinib 2 mg per day in continuous 28-day cycles.
Patients continued to receive therapy until disease pro-
gression, intolerable toxicity, or study withdrawal. Up to 3
dose reductions were permitted for dabrafenib, and up to
2 dose reductions were permitted for trametinib. Treat-
ment toxicities were evaluated using the National Cancer

CONTEXT
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BRAF/MEK inhibitor therapy has shown promising clinical activity in certain BRAF-mutated cancers, such as melanoma,

non–small-cell lung cancer, and thyroid cancer. Early data suggested that responses to therapy may be histology
dependent, because BRAF-mutated colorectal cancer demonstrated a relative resistance to therapy. In many cancers,
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Knowledge Generated
Dabrafenib and trametinib therapy resulted in responses in 38% of patients and showed a high rate of disease control. With

more than 16 different tumor types represented, many patients seemed to benefit for several months.
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This study suggests that BRAF/MEK inhibition may be a viable treatment strategy across the majority of BRAFV600-mutated
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Institute Common Terminology Criteria, version 4.0.22

Dermatologic examinations were performed at baseline
and then every 2 months while patients received study
therapy, and every 2-3 months after discontinuation of
therapy to monitor for the development of cutaneous
squamous cell carcinomas, keratoacanthomas, or other
concerning skin lesions. Response assessments were
performed every 8 weeks.

Statistical Considerations

The primary objective was to evaluate the objective re-
sponse rate (ORR) for each subprotocol. The accrual goal
was 35 patients, to obtain 31 eligible and treated patients.
With 31 patients, power is 91.8% to conclude an agent is
promising if the true response rate is 25%, and the type 1
error rate (1 sided) is 1.8% under the null response rate of
5%. An observed response rate of 5 of 31 patients (16%) or

Patients with sample successfully
screened by central Oncomine assay

(N = 5,540)

Patients not assigned to arm H
(n = 68)*

Assigned to arm H on the basis of central
Oncomine assay

(n = 38)

Assigned to arm H through
outside lab referrals

(n = 13)

Patients identified with 
qualifying variant 

(n = 106)
105 COSM476, 1 COSM473

Enrolled in arm                                    (n = 35)
From central screening cohort           (n = 24)
From outside assay cohort                 (n = 11)
Started protocol therapy and          (n = 35)

     included in toxicity analysis

Patients not enrolled in arm H
(n = 16)†

Ineligible by central review                                (n = 2)
  Creatinine clearance below criteria                  (n =1)
  Baseline lab performed after arm                      (n =1)
     enrollment

Outside assay results were not confirmed     
 
(n = 4)

   by Oncomine assay
   BRAF mutation not detected                            (n = 1)
   Oncomine assay results not available 
      No material                                                     (n = 1)
      Assay failure                                                   (n = 2)

Supplemental efficacy analysis (n = 33)
(n = 22)
(n = 11)

(n = 29)
(n = 22)

(n = 7)

   From screening cohort
   From outside assay cohort

Primary efficacy analysis
   From screening cohort
   From outside assay cohort

FIG 1. CONSORT diagram. (*) Did not re-
ceive an assignment because of ineligible
histology: colorectal cancer (n 5 44),
melanoma (n 5 14), papillary thyroid
cancer (n 5 9), and non–small-cell lung
cancer (n 5 1); (†) reasons not enrolled
after receiving an assignment: central
screening cohort: death (n 5 2), patient
refusal (n 5 1), prior treatment (n 5 2),
disease progression (n5 1), BRAF inhibitor
started before assignment (n 5 2), in-
adequate organ/marrow function (n 5 2),
not able to swallow tablets (n5 1), no longer
met master protocol eligibility (n 5 1), and
unknown (n 5 2); outside assay cohort:
deteriorating performance status (n 5 1)
and unknown (n 5 1).
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more was considered a signal of activity. Secondary ob-
jectives were PFS at 6 months, PFS, overall survival, toxicity
assessment, and evaluation of predictive biomarkers (co-
mutations or other factors that potentially predict which
patients will respond). Eligible and treated patients who
were enrolled on the basis of the MATCH assay or who were
enrolled on the basis of outside assays with molecular

abnormalities confirmed by the MATCH assay were in-
cluded in the primary analyses (n 5 29). Given that fewer
than 31 patients were in the primary analysis population,
primary efficacy was assessed using 5% 1-sided exact
binomial tests of the null hypothesis that the response rate
was # 5%. Secondary analysis results by combining all
eligible and treated patients (n 5 33) are included in the
Appendix (online only).

RESULTS

Thirty-five patients with BRAFV600 mutations were enrolled.
Among the 5,540 patients screened by the NCI-MATCH
central assay, 106 (1.9%) were determined to have
a qualifying variant, and 38 were assigned to subprotocol H;
68 patients were not assigned because of histologic ex-
clusions (Fig 1). Of these 38 patients assigned on the basis
of central assay, 24 were enrolled subsequently. The
remaining 11 were enrolled on the basis of outside next-
generation sequencing (NGS) assay results. Two patients
who were enrolled through central assay were deemed
ineligible on the basis of central review: 1 patient’s creat-
inine clearance was below the threshold for inclusion, and
1 patient had screening laboratories performed outside of
the study-specifiedwindow. Per protocol, eligible and treated
patients who were enrolled on the basis of the central
MATCH assay (n5 22) or who were enrolled on the basis of
outside assays with molecular abnormalities confirmed by
central assay (7 of the 11) were included in the primary
analyses (29 patients, the protocol prespecified primary
analysis population); data on the 33-patient cohort (overall
eligible and treated population, which included 4 patients
with molecular abnormalities unable to be confirmed by the
central assay, as reviewed in Fig 1) is presented in Ap-
pendix Figures A2-A4 and Tables A2 and A3 (online only).
Characteristics of the 29 patients included in the primary
analysis are summarized in Table 1. Sixty-two percent of the
patients were female, with a median age of 59 years (range,
21-85 years). Ninety-three percent of the patients were
White, and 45% of the patients had received at least 3 prior
therapies (range, 1-7 therapies). Sixteen distinct tumor
types were represented: the most common histologies were
low-grade serous ovarian carcinoma (LGSOC; 5 patients),
adenocarcinoma of the lung (5 patients), and chol-
angiocarcinoma (4 patients). All patients had tumors with
a BRAFV600E mutation.

Twenty-nine patients were included in the primary efficacy
analysis. Five patients were considered unevaluable for
response (4 patients had baseline scans out of window; 1
patient had clinical deterioration before response assess-
ment). The confirmed ORR was 37.9% (90% CI, 22.9% to
54.9%; P, .0001 against a null rate of 5%), with a median
duration of response of 25.1 months (90% CI, 12.8 months
to NA). For the cohort of 33 patients, the ORR was
33.3% (90% CI, 19.9% to 49.1%) (Table A3, online only).
An additional 11 patients had stable disease (SD), resulting

TABLE 1. Patient Characteristics (n 5 29)
Characteristic Patients

Female 18 (62)

Age, years, median 59

Ethnicity

White 26 (93)

Black 1 (4)

Multirace 1 (4)

Not reported 1 (4)

Performance status

0 11 (38)

1 18 (62)

Prior therapies

1 7 (24)

2 9 (31)

3 6 (21)

. 3 7 (24)

BRAF mutation type

V600E 29 (100)

GI tract 11 (38)

Adenocarcinoma of pancreas 2

Intrahepatic cholangiocarcinoma 4

Mixed ductal/adenoneuroendocrine carcinoma 2

Neuroendocrine carcinoma of colon 2

Adenocarcinoma of anus 1

Lung 5 (17)

Adenocarcinoma 5

Gynecologic 6 (21)

Low-grade serous ovarian carcinoma 5

Mucinous-papillary serous adenocarcinoma of peritoneum 1

CNS 5 (15)

Epithelioid glioblastoma of corpus callosum 1

Pilocytic astrocytoma of optic nerve 1

Anaplastic astroblastoma of temporal lobe 1

Pleomorphic xanthoastrocytoma of parietal lobe 1

Histiocytic sarcoma of parietal-occipital lobes 1

Hematologic malignancy 1 (3)

Extramedullary plasmacytoma/myeloma, kappa type 1

Ameloblastoma of mandible 1 (3)

NOTE. Data are presented as No. (%) unless indicated otherwise.
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in a disease control rate (DCR) of 75.9% (Table 2). Median
PFS was 11.4 months (90% CI, 7.2 to 16.3 months;
Fig 2A), and the 6-month PFS rate was 68.4% (90% CI,
55.4% to 84.4%). With a median follow-up of 23.0 months,
median OS was 28.6 months (Fig 2B). At the time of data
cutoff in August 2019, 6 patients continued on treatment.

Although no complete responses were observed, durable
partial responses (PRs) were seen across a variety of tumor
types (Fig 3). These included papillary adenocarcinoma of
the lung, LGSOC, mucinous-papillary serous adenocarci-
noma of the peritoneum, histiocytic sarcoma of the brain,
pleomorphic xanthoastrocytoma (PXA) of the parietal lobe,
and cholangiocarcinoma. Of note, among 4 patients who
were considered unevaluable for response because of
baseline scans being outside of window, 1 patient with lung
adenocarcinoma had a maximal decrease in the sum of
measured lesions of 81%, and 1 patient with epithelioid
glioblastoma had a decrease of 59%. Four of 5 patients with
LGSOC had a PR, and 1 patient had SD. Three of the PRs
lasted 12 months or longer (24.4 [progression free as of
data cutoff], 25.1, and 13.8 months), and the fourth patient
was progression free at 10.7 months. Three of the 4 pa-
tients with cholangiocarcinoma demonstrated a PR (indi-
vidual PFS of 12.8, 9.1, and 29.4months). Of the 5 patients
with lung adenocarcinoma, 1 patient with a papillary variant
had a PR and is progression free at 32.5 months, and

1 patient who was considered unevaluable, with an
81% reduction in the sum of measured lesions, had a PFS
of 12.7 months. Three patients had SD for 15.6, 6.6, and
3.6 months. One patient with a PXA had a PR lasting 7.2
months, and 1 patient with histiocytic sarcoma of the brain
had a PR and is progression free at 20.9 months. In ad-
dition to the 11 PRs, a total of 8 patients demonstrated
a PFS of . 6 months. Treatment duration data are pre-
sented in Fig 4.

Adverse event (AE) analysis included all treated patients
(n 5 35). AEs were comparable to previously reported
profiles of dabrafenib and trametinib, and no new AEs were
identified. The most frequent AEs felt to be at least possibly
related to treatment were fatigue in 26 of 35 patients (74%),
nausea in 20 of 35 patients (57%), and fever and chills in
18 and 19 of 35 patients (51% and 54%), respectively.
Headache was reported in 10 of 35 patients (29%), alkaline
phosphatase elevation in 11 of 35 patients (31%), and
aspartate aminotransferase elevation in 10 of 35 patients
(29%). The most common grade 3 AEs felt to be possibly
related to treatment were fatigue, neutropenia, hypona-
tremia, and hypophosphatemia; there was 1 grade 4
sepsis, (Appendix Table A1, online only). There were no
grade 5 AEs.

The NCI-MATCH NGS assay was designed to detect
a number of predefined genomic alterations (Appendix
Table A4, online only).16 Co-occurring mutation data were
available for the 29 patients included in the primary
analysis. In this cohort, 11 patients were identified as
having an additional genetic alteration (Fig 5).The most
common co-occurring mutation was a missense mutation
in TP53, which was detected in 8 patients. One additional
patient had an insertion-deletion in TP53. Overall, there
was a high degree of heterogeneity, with no additional
overlap in co-occurring mutations across patients. In an
exploratory analysis, patients with TP53 alterations did
seem to have a shorter PFS than that of patients with

TABLE 2. Response Assessment (n 5 29)
Response No. (%)

PR 11 (37.9)

SD 11 (37.9)

DCR (DCR 5 PR 1 SD) 22 (75.9)

PD 2 (6.9)

UE 5 (17.2)

Abbreviations: DCR, disease control rate; PD, progressive disease;
PR, partial response; SD, stable disease; UE, unevaluable.
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wild-type TP53 (nominalP5 .02, HR5 2.8; Appendix Fig A1,
online only). The response rate in the TP53-altered group
was 11%, and it was 50% in the TP53 wild-type group, but
this did not reach statistical significance (nominal P5 .1).

DISCUSSION
This study met its primary end point, with an ORR of
37.9% (90% CI, 22.9% to 54.9%; P , .0001); an addi-
tional 2 unevaluable patients had clinically meaningful
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decreases in tumor volume. These data suggest that
dabrafenib and trametinib have promising activity outside
of their currently approved indications. Although the re-
sponse rate reported here is lower than that in the first-line
setting for diseases such as melanoma and NSCLC, the
overall DCR was 75.9% in this heavily pretreated
population.5,23 Importantly, disease control seemed to be
durable in many patients, with a median duration of re-
sponse of 25.1 months, a median PFS of 11.4 months, and
a median OS of 28.6 months, suggesting prolonged benefit
in a patient population with limited therapeutic options
Fig 2A,2B

In selected cancers and other neoplastic processes, the
frequency of BRAF mutations allows for the design of
disease-specific trials.12 However, the overall rate of BRAF
mutations in cancer is low, presenting a challenge for the
design of histology-dependent studies.1 The NCI-MATCH
trial was designed as a precision medicine platform trial,
allowing patients whose tumors harbored prespecified

molecular alterations to be assigned to a treatment arm on
the basis of molecular assay results, independent of tumor
histology. As expected, our study enrolled a heterogeneous
patient population. This tumor heterogeneity has important
therapeutic implications, given that BRAF/MEK–targeted
approaches have demonstrated various degrees of efficacy
across histologic subtypes. BRAF/MEK inhibition repre-
sents a standard-of-care option in BRAFV600-mutated
melanoma, NSCLC, and thyroid cancer.2,5,6,8 However,
successfully targeting the MAPK pathway has been more
challenging in BRAF-mutated CRC, in which dabrafenib
and trametinib resulted in response rates of 12% in 1 study,
despite evidence of MAPK inhibition in all participants.9

EGFR-mediated reactivation of MAPK signaling seems to
drive this resistance at least in part, and triplet therapy with
EGFR antibodies combined with BRAF and MEK inhibitors
has recently shown promising efficacy in this patient
population.11,24 Recent reports in BRAFV600-mutant glio-
mas also suggest that there may be a histology-dependent
variation in response to BRAF inhibition.13
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Certain tumor types were more common in our study, but
most tumor types were represented only as single cases. All
6 patients with gynecologic primaries seemed to derive
clinical benefit from therapy, including 5 of 6 patients with
a PR, 3 of which lasted more than 12 months; 1 patient has
had SD for 8 months. LGSOC is a rare subtype of ovarian
cancer that tends to be indolent and relatively refractory to
chemotherapy; only isolated case reports have suggested
a benefit with BRAF/MEK inhibition in BRAF-mutated
LGSOCs.25,26 To our knowledge, the 5 patients in this
study represent the largest report to date regarding the
efficacy of dabrafenib and trametinib in LGSOC. A recent
report from the biliary tract cancer cohort of a basket trial for
BRAFV600E-mutated tumors treated with dabrafenib and
trametinib reported PRs in 41% of patients.14 In this study,
PRs were seen in 3 of the 4 patients with cholangiocarcinoma,
with 1 ongoing at 29 months. These data lend additional
support to the approach of BRAF/MEK inhibition in this
disease with limited treatment options. As might be ex-
pected, the majority of patients with NSCLC benefitted from
therapy, with 1 patient having a PR, a second patient with
a substantial reduction in tumor volume, and an additional
2 patients with a PFS that exceeded 6 months. In contrast,
many of the other malignancies with reported benefit in this
study, such as histiocytic sarcoma of the brain and ame-
loblastoma, are exceedingly rare, with no defined standard
therapy.

A recently published update of the VE-BASKET study of
vemurafenib in nonmelanoma BRAFV600 cancers demon-
strated a response rate of 33%, a median PFS of 5.8
months, and a median OS of 17.6 months.27 Responses
were seen across 13 distinct histologies, lending additional
support to the feasibility of BRAF inhibition across nu-
merous cancers. In melanoma, combined BRAF/MEK in-
hibition has been shown to result in both superior PFS and
OS when compared with BRAF-inhibitor monotherapy.23

The favorable median PFS of 11.4 months and median OS
of 28.6 months reported in this study suggest that BRAF/

MEK inhibition may also be preferred for the majority of
BRAFV600-mutated cancers, and that the relative resistance
seen in BRAF-driven CRC may be relatively isolated.

Co-occurring mutation data were available for 29 patients
included in the primary analysis. TP53 was the most
commonly altered gene, a finding seen in other data sets of
prospectively sequenced metastatic cancers.28 There was
some suggestion that patients in this study with co-
occurring TP53 mutations derived less clinical benefit
from dabrafenib and trametinib, which could possibly be
attributed to previously reported associations with altered
TP53 and more clinically aggressive disease.29 An analysis
of BRAFV600-mutated nonmelanoma cancers treated with
BRAF-inhibitor monotherapy demonstrated that co-
occurring alterations in the phosphatidylinositol-3-kinase/
mammalian target of rapamycin pathway were associated
with a reduced PFS and OS.30 Only 1 patient in this study
had a co-occurring AKT1-E17K mutation. Given the small
overall numbers and the fact that complete sequencing
data were available for most, but not all, patients, it is
difficult to draw definitive conclusions regarding the impact
of other pathways on this population.

Despite the limitations of a platform trial design, the re-
sponse rate of 37.9% and high rate of disease control
suggest that BRAF/MEK inhibition is likely a viable treat-
ment approach across a wide variety of BRAFV600-mutated
cancers. Consistent with data in diseases such as mela-
noma and NSCLC, de novo resistance to dabrafenib and
trametinib was uncommon in this study, with only 2 patients
having PD as best response. This study is an informative
step in selecting patients for molecularly targeted therapy in
BRAFV600-driven cancers, and it stands to serve as
a foundation for future work focused on BRAFV600-mutated
cancers that currently lack effective standard-of-care
therapies. An expansion of this cohort is planned to better
characterize the potential benefit of dabrafenib and tra-
metinib in this patient population.
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APPENDIX
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FIG A1. Progression-free survival by TP53 status.

0.2

0.4

0.6

0.8

1.0

Time (months)

Pr
og

re
ss

io
n-

Fr
ee

 S
ur

vi
va

l (
pr

ob
ab

ili
ty

)

0 6 12 18 24 30 36

Median: 11.4

Overall (22 events/33 cases)

No. at risk: 33 22 14 6 5 2 0

0.2

0.4

0.6

0.8

1.0

Time (months)

Ov
er

al
l S

ur
vi

va
l (

pr
ob

ab
ili

ty
)

0 6 12 18 24 30 36

Median: 28.6

Overall (14 events/33 cases)

No. at risk: 33 28 23 15 8 4 1

A B
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TABLE A1. Treatment-Related Adverse Events
Toxicity Grades 1, 2 Grade 3 Grade 4

Fatigue 22 4

Fever 18

Chills 19

Nausea 19 1

Vomiting 11

Alkaline phosphatase increase 10 1

AST increase 10

Diarrhea 6 1

Rash 13 1

Skin, NOS 8 1

Dizziness 7 1

Headache 10

Anemia 9

Neutrophil count decreased 7 3

Febrile neutropenia 1

WBC decreased 5 3

Platelet count decreased 6 1

Edema 8

Arthralgia 6 1

Cough 7

Dyspnea 7

Ejection fraction decreased 5 1

Hyponatremia 6 2

Sepsis 1

Worst degree 15 19 1

NOTE. Table includes all 35 treated patients; it includes the only
grade 4 event, and all patients with ejection fraction decrease;
otherwise, includes adverse events occurring in at least 20% of
patients, at least possibly related to treatment.

Abbreviation: NOS, not otherwise specified.
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TABLE A2. Patient Characteristics in Patient Cohort (n 5 33)
Characteristic Patients

Female 19 (58)

Age, years, median 63

Ethnicity

White 29 (88)

Black 1 (3)

Multirace 1 (3)

Not reported 2 (6)

Performance status

0 12 (36)

1 21 (64)

Prior therapies

1 8 (24)

2 9 (27)

3 6 (18)

. 3 10 (30)

BRAF mutation type

V600E 33 (100)

GI tract 12 (36)

Adenocarcinoma of pancreas 3

Intrahepatic cholangiocarcinoma 4

Mixed ductal/adenoneuroendocrine carcinoma 2

Neuroendocrine carcinoma of colon 2

Adenocarcinoma of anus 1

Lung 7 (21)

Adenocarcinoma 6

Combined small cell–squamous cell carcinoma 1

Gynecologic 6 (18)

Low-grade serous ovarian carcinoma 5

Mucinous-papillary serous adenocarcinoma of peritoneum 1

CNS 5 (15)

Epithelioid glioblastoma of corpus callosum 1

Pilocytic astrocytoma of optic nerve 1

Anaplastic astroblastoma of temporal lobe 1

Pleomorphic xanthoastrocytoma of parietal lobe 1

Histiocytic sarcoma of parietal-occipital lobes 1

Hematologic malignancy 2 (6)

Extramedullary plasmacytoma/myeloma, kappa type 1

Plasma cell myeloma, IgA kappa type 1

Ameloblastoma of mandible 1 (3)

NOTE. Data are presented as No. (%) unless indicated otherwise.
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TABLE A3. Response Assessment in Patient Cohort (n 5 33)
Response No. (%)

PR 11 (33.3)

MRa 1 (3.0)

SD 13 (39.4)

DCR (DCR 5 PR 1 MR 1 SD) 25 (75.8)

PD 3 (9.1)

UE 5 (15.2)

Abbreviations: DCR, disease control rate; MR, minimal response;
PD, progressive disease; PR, partial response; SD, stable disease; UE,
unevaluable.

aOne patient with multiple myeloma was classified as a MR, per
myeloma response evaluation criteria.

TABLE A4. Overview of Genes and Variants Analyzed Using the Central NCI-MATCH Assay for Patient Cohort (n 5 33)
Hotspot Genes Full Gene Coverage Copy Number Variants Gene Fusions

ABL1 GNA11 MYD88 APC ACVRL1 IGF1R ABL1

AKT1 GNAQ NFE2L2 ATM AKT1 IL6 AKT3

ALK GNAS NPM1 BAP1 APEX1 KIT ALK

AR HNF1A NRAS BRCA1 AR KRS AXL

ARAF HRAS PAX5 BRCA2 ATP11B MCL1 BRAF

BRAF IDH1 PDGFRA CDH1 BCL2L1 MDM2 ERG

BTK IDH2 PIK3CA CDKN2A BCL9 MDM4 EGFR

CBL IFITM1 PPP2R1A FBXW7 BIRC2 MET ERBB2

CDK4 IFITM3 PTPN11 GATA3 BIRC3 MYC ETV1

CHEK2 JAK1 RAC1 MSH2 CCND1 MYCL ETV4

CSF1R JAK2 RAF1 NF1 CCNE1 MYCN ETV5

CTNNB1 JAK3 RET NOTCH1 CD274 MYO18A FGFR1

DDR2 KDR RHEB PIK3R1 CD44 NKX2-1 FGFR2

DNMT3A KIT RHOA PTCH1 CDK4 NKX2-8 FGFR3

EGFR KNSTRN SF3B1 PTEN CDK6 PDCD1LG2 NTRK1

ERBB2 KRAS SMO RB1 CSNK2A1 PIK3CA NTRK3

ERBB3 MAGOH SPOP SMAD4 DCUN1D1 PNP PDGFRA

ERBB4 MAP2K1 SRC SMARCB1 EGFR PPARG PPARG

ESR1 MAP2K2 STAT3 STK11 ERBB2 RPS6KB1 RAF1

EZH2 MAPK1 U2AF1 TET2 FGFR1 SOX2 RET

FGFR1 MAX XPO1 TP53 FGFR2 TERT ROS1

FGFR2 MEN12 TSC1 FGFR3 TIAF1

FGFR3 MET TSC2 FGFR4 ZNF217

FLT3 MLH1 VHL FLT3

FOXL2 MPL WT1 GAS6

GATA2 MTOR
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