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A B S T R A C T

Purpose
We report the efficacy and safety of dabrafenib (BRAF inhibitor) and trametinib (MEK inhibitor)

combination therapy in BRAF V600E–mutated anaplastic thyroid cancer, a rare, aggressive, and

highly lethal malignancy with poor patient outcomes and no systemic therapies with clinical benefit.

Methods
In this phase II, open-label trial, patients with predefined BRAF V600E–mutated malignancies re-

ceived dabrafenib 150 mg twice daily and trametinib 2 mg once daily until unacceptable toxicity,

disease progression, or death. The primary end point was investigator-assessed overall response

rate. Secondary end points included duration of response, progression-free survival, overall survival,

and safety.

Results
Sixteen patients with BRAF V600E–mutated anaplastic thyroid cancer were evaluable (median

follow-up, 47 weeks; range, 4 to 120 weeks). All patients had received prior radiation treatment

and/or surgery, and six had received prior systemic therapy. The confirmed overall response rate

was 69% (11 of 16; 95% CI, 41% to 89%), with seven ongoing responses. Median duration of

response, progression-free survival, and overall survival were not reached as a result of a lack of

events, with 12-month estimates of 90%, 79%, and 80%, respectively. The safety population was

composed of 100 patients who were enrolled with seven rare tumor histologies. Common adverse

events were fatigue (38%), pyrexia (37%), and nausea (35%). No new safety signals were detected.

Conclusion
Dabrafenib plus trametinib is the first regimen demonstrated to have robust clinical activity in BRAF

V600E–mutated anaplastic thyroid cancer and was well tolerated. These findings represent

a meaningful therapeutic advance for this orphan disease.

J Clin Oncol 36:7-13. © 2017 by American Society of Clinical Oncology

INTRODUCTION

Anaplastic thyroid carcinomas (ATCs) are rare,

highly aggressive, undifferentiated tumors and pa-

tients diagnosed with ATCs have a median survival

of 5 to 12 months and a 1-year overall survival of

20% to 40%.1-3 ATCs comprise 1% to 2% of all

thyroid cancers in the United States and 1% to 10%

of thyroid cancers worldwide.4 They are among the

most lethal cancers and all are considered stage IV

at diagnosis. Despite multimodality therapy, in-

cluding surgery, external beam radiation, and

systemic chemotherapy, response rates to standard

systemic therapies are , 15% (Data Supplement),

and long-term outcomes remain dismal,5 with no

curative options for patients who have exhausted

locoregional therapies. No data conclusively dem-

onstrate that cytotoxic chemotherapy prolongs

survival or improves quality of life in patients with

ATCs. Effective therapies are urgently needed for

this rare and aggressive disease.

Molecular profiling studies have begun to

elucidate the molecular drivers associated with

ATC tumorigenesis. Between 20% and 50% of ATCs

harbor activating B-Raf kinase (BRAF) V600 mu-

tations, with unknown prognostic significance.6-9

Well-differentiated papillary thyroid cancer pre-

cedes or coexists with approximately 50%of ATCs.10

BRAF V600 mutations are an early and common
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driver mutation in these well-differentiated thyroid tumors, with

additional late-event mutations that promote progressive de-

differentiation to ATC.7,10 In transgenic mouse models of BRAF

V600–mutant ATC, combined inhibition of BRAF and mitogen-

activated protein kinase (MAPK) kinase (MEK) kinases enhances

antitumor activity compared with single-agent BRAF inhibitors,11

which suggests that the dual inhibition of the MAPK signaling

pathway improves treatment response and delays or prevents MAPK

pathway reactivation, a known resistance mechanism. This strategy

has been successful in treating BRAF V600–mutant melanoma and

lung cancer, whereby combined BRAF plusMEK inhibition increased

overall response frequency, duration of response, progression-free

survival, and overall survival compared with BRAF inhibitor

monotherapy.12-15

In a phase II, open-label trial, patients with BRAF V600E–

mutated rare malignancies, including ATC, were treated with the

BRAF inhibitor dabrafenib (150 mg twice daily) plus the MEK

inhibitor trametinib (2mg once daily).We report the clinical efficacy

and safety of dabrafenib and trametinib in patients with locally

advanced or metastatic BRAF V600E–mutated ATC.

METHODS

Study Design and Population

The study was a multicenter, open-label, nonrandomized, phase II
trial designed to allow the simultaneous evaluation of efficacy and safety in
responses to dabrafenib and trametinib combination therapy in patients with
BRAF V600E–mutated cancer in prespecified histologies (Data Supplement).
The appropriate ethics committee or institutional review board at each
study center approved the study protocol. The study was conducted in
accordance with Guidelines for Good Clinical Practice and the ethical
principles described in the Declaration of Helsinki, following all ap-
plicable local regulations.

Patients with seven of nine predetermined tumor histologies—ATC,
biliary tract cancer, WHO grade 1 or 2 glioma, WHO grade 3 or 4 glioma,
adenocarcinoma of the small intestine, hairy cell leukemia, and multiple
myeloma (Data Supplement)—had been enrolled at data cutoff. BRAFV600E
tumor mutations were identified by using locally approved assays (Clinical
Laboratory Improvement Amendments or Clinical Laboratory Improvement
Amendments equivalent) at individual sites or via the designated central
reference laboratory (Hematogenix Laboratory Services, Tinley Park, IL),
using the THxID-BRAF kit (bioMérieux, Durham, NC). All local mu-
tation results were retrospectively confirmed by the same central ref-
erence laboratory. All study patients in the ATC cohort were accrued from
subspecialty centers where onsite expertise in head andneck and/or endocrine
pathology was present and pathology rereview was standard practice. All
patients provided written informed consent before enrollment.

Eligibility criteria included age $ 18 years, no standard locally or
regionally available treatment options as determined by the treating
physician, measurable disease on the basis of Response Evaluation Criteria
In Solid Tumors (RECIST) version 1.116 or Response Assessment in Neuro-
Oncology criteria for grade 1 to 4 glioma cohorts,17,18 availability of adequate
archival or fresh tumor tissue for confirmatory BRAF V600E mutation
analysis, Eastern Cooperative Oncology Group performance status19 of 0 to 2,
ability to swallow orally administered medication, and adequate baseline
organ function (Data Supplement).

Patient exclusion criteria included prior treatment with BRAF and/or
MEK inhibitor(s). For the ATC cohort, radiotherapy was not permitted
within 7 days and any treatment-related adverse events must have been
resolved before enrollment. Patients with ATCwhowere potentially curable by
surgical excision alone, had not received standard-of-care treatment, or had

thyroid lymphoma, sarcoma, or metastatic disease from other sites were also
excluded (Data Supplement).

Study Assessments

Patients received continuous dabrafenib (150 mg twice daily) and
trametinib (2 mg once daily) until disease progression, unacceptable
toxicity, death, or discontinuation for any other reason. For solid tumor
cohorts, patients underwent local disease assessment every 8 weeks while
on study treatment. Follow-up visits for patients who discontinued and/or
withdrew from study treatment occurred within 28 days after the last treatment
dose, every 4 weeks for the first 6 months, and then every 3 months thereafter.

Enrollment in each primary analysis cohort was capped at 25 patients,
and we conducted futility and efficacy analyses quarterly. If a cohort closed
early for efficacy, an expansion cohort was opened to accommodate addi-
tional patient enrollment. Additional analysis information is provided in the
Data Supplement. On November 6, 2015, the study independent data
monitoring committee recommended early closure on the basis of the ATC
cohort meeting the protocol-specified rules for early efficacy. An ATC
expansion cohort was opened; treatment of the first patient began on
May 20, 2016, and enrollment continues. We present results from an
interim analysis of data that were available as of August 26, 2016. Efficacy
results for additional histologic cohorts will be reported as mature data
become available.

Outcomes

The study primary end point was investigator-assessed overall re-
sponse rate. Response determination for ATC and other solid tumors was
based on RECIST v1.1.16 Independent radiology review was performed for
the ATC cohort by Paraxel Informatics Medical Imaging Service (Waltham,
MA). Secondary end points included duration of response, progression-
free survival, overall survival, and safety. For the subset of patients with ATC
who demonstrated a confirmed complete response or partial response, du-
ration of responsewas defined as the time (inweeks) from thefirst documented
evidence of complete response or partial response (the first response before
confirmation) until the time of documented disease progression or death as
a result of any cause, whichever was first. Progression-free survival was defined
as the time (inweeks) between the first dose and the date of disease progression
or death as a result of any cause. Finally, overall survival was defined as the time
(in weeks) from the first dose of study drug until death as a result of any cause.

Safety was monitored throughout the study for all 100 patients across
cohorts by physical examinations, laboratory evaluations, vital signs,
weight, performance status evaluations, ECGs, echocardiograms, and
adverse event collection (characterized and graded per Common
Terminology Criteria for Adverse Events, version 4.0).20 Adverse events
were recorded by using standard Medical Dictionary for Regulatory
Activities coding.

Statistical Analysis

To address the small sample size per histologic cohort, we used an
adaptive design with a Bayesian hierarchical model (Data Supplement) that
increases the power to detect clinically meaningful differences in overall
response rate by borrowing information across histologic cohorts while
controlling the type 1 error rate. This design allowed for multiple interim
evaluations of the accumulating data to determine if at least one histologic
cohort should discontinue enrollment early because of either success or
futility. Data from the expansion cohorts did not contribute to the primary
analysis of overall response rate using the Bayesian model but did provide
additional safety data and supportive efficacy data.

The ATC intent-to-treat population included all 16 enrolled patients.
The population of patients with centrally confirmed BRAF V600E con-
sisted of all enrolled patients with ATC for whom positive verification of
BRAF V600E mutation was obtained from a certified central reference
laboratory. Bayesian modeling (Data Supplement) was performed on the
intent-to-treat population and the BRAF V600E centrally confirmed
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population of the primary analysis cohort. All safety analyses were performed
on the safety set (all treated patients). The Bayesian estimate of overall re-
sponse rate was summarized by using posterior mean and the corresponding
95% credible interval. Overall response rate was also summarized de-
scriptively, along with the exact 95% CI. Kaplan-Meier methodology was
used to analyze the duration of response, progression-free survival, and
overall survival end points. Adverse events were summarized on the basis of
the frequency and proportion of total patients by preferred term.

Study Oversight

This study was designed, conducted, and analyzed by the funder
(Novartis Pharmaceuticals, Basel, Switzerland) in conjunction with a steering
committee. The study independent data monitoring committee reviewed the
safety and efficacy results from interim analyses at regular intervals and
provided recommendations to the sponsor. All authors had full access to the
study data and share final responsibility for the content of themanuscript and
the decision to submit for publication.

RESULTS

Between March 12, 2014, and August 26, 2016, 100 patients with

BRAF V600E–mutated rare cancers in seven of the nine pre-

specified histologies were enrolled at 47 centers worldwide (Data

Supplement). Baseline demographics and disease characteristics

for all cohorts and for the ATC cohort are presented in Table 1. At

data cutoff, 28 patients with ATC were screened for enrollment,

12 patients were excluded through screening, and 16 patients were

enrolled (15 in the primary analysis cohort and one in the expansion

cohort). The median patient age was 72 years, 63% were female, and

63% were of Asian heritage. Prior treatments included surgery (88%),

external beam radiotherapy (81%), and chemotherapy (38%). Central

laboratory testing confirmed tumor BRAF V600E mutations in

15 (94%) of 16 patients with ATC (Table 1).

As of August 26, 2016, median duration of follow-up for the

ATC cohort was 47 weeks (range 4 to 120 weeks). Eight (50%) of

16 patients with ATC remained on study treatment and two pa-

tients died . 30 days after the last study treatment dose as a result

of disease progression (Data Supplement).

All 16 patients with ATC were evaluable for response.

Dabrafenib plus trametinib demonstrated activity in ATC, with

a confirmed, investigator-assessed overall response rate (com-

plete response plus partial response as the best overall response) of

69% (complete response [n = 1], partial responses [n = 10]) in the

intent-to-treat population (Fig 1A and Table 2). Representative

computed tomography scans of primary and metastatic lesions that

were collected at baseline and after 8 weeks of dabrafenib and

trametinib treatment are presented in Figure 1B. In the population of

patients with centrally confirmed BRAF V600E, the investigator-

assessed overall response rate was 73% (11 of 15 patients). In-

dependent radiologic review of response demonstrated similar

results, with overall response rates of 63% and 67% in the intent-to-

treat population and the BRAF V600E centrally confirmed pop-

ulation, respectively (Table 2). For the 15 patients with ATC in the

primary analysis cohort, the Bayesian estimate of the primary end

point—confirmed overall response rate on the basis of investigator

assessment—was 69% (95% credible interval, 46.9% to 86.9%). The

posterior probability was 100% that the overall response rate of 69%

exceeded the historical control response rate of 15% (Data Sup-

plement), thereby meeting the protocol-specified rules for early

stopping for efficacy. This finding was consistent with the results of

the four preceding interim analyses in which the posterior proba-

bility of the ATC cohort exceeded the threshold for early efficacy on

the basis of data accrued at the time of those analyses.

Confirmed responses in the ATC cohort were durable, with

seven of 11 responses ongoing at the time of data cutoff (Fig 2).

Median duration of response, progression-free survival, and overall

survival were not reached as a result of ongoing responses that

resulted in insufficient progression and death events at the time of

data cutoff. Kaplan-Meier estimates at 12 months of duration of

response, progression-free survival, and overall survival were 90%,

79%, and 80%, respectively.

Median durations of exposure to dabrafenib and trametinib

were 10 and 9 months, respectively, in the ATC cohort, and 6 and

5.5 months, respectively, among all patients (Data Supplement).

Across all histologic cohorts, 93% of patients experienced any adverse

event and 42% experienced any grade 3 or 4 event. Adverse events

that led to dose reduction, dose interruption/delay, or permanent

discontinuation were observed in 30 (30%), 38 (38%), and eight

(8%) patients, respectively (Data Supplement). The overall safety

profile of dabrafenib and trametinib across all histologic cohorts was

similar to previous reports in advanced or metastatic melanoma and

non–small-cell lung cancer.12-15,21 Furthermore, the safety profile in

the ATC cohort was similar to that of all treated patients, although the

small size of this cohort limits conclusions.

Table 1. Baseline Patient Demographics and Disease Characteristics

Patient Demographic and
Disease Characteristic

Anaplastic Thyroid
Cancer (n = 16)

All Tumor Cohorts*
(N = 100)

Median age, years (range) 72.0 (56-85) 59.5 (18-85)

Male 6 (38) 62 (62)

Race

African American/African
heritage

0 2 (2)

Central/South Asian heritage 1 (6) 1 (1)

East Asian heritage 7 (44) 9 (9)

Southeast Asian heritage 2 (12.5) 3 (3)

White/European heritage 6 (37.5) 85 (85)

ECOG performance status†

0 2 (12.5) 31 (31)

1 14 (87.5) 59 (59)

2 0 10 (10)

BRAF V600E central
confirmation

BRAF V600E mutation
confirmed

15 (94) 90 (90)

No BRAF V600E or V600K
mutation‡

1 (6) 5 (5)

Insufficient tumor quantity
for testing

0 1 (1)

Invalid 0 3 (3)

No tumor indicated 0 1 (1)

NOTE. Data are given as No. (%) unless otherwise noted.
Abbreviations: BRAF, B-Raf kinase; ECOG, Eastern Cooperative Oncology
Group.
*Seven of nine tumor-specific patient cohorts had enrolled patients at the time
of this analysis (Data Supplement).
†BRAF V600 mutation status was determined with the THxID-BRAF kit
(bioMérieux, Durham, NC) by Hematogenix Laboratory Services.
‡One patient with anaplastic thyroid cancer, two with hairy cell leukemia, and
two with grade 1 or 2 glioma did not have central confirmation of BRAF V600E or
V600K mutation.
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The most frequent adverse events (regardless of relationship

to study treatment) reported in$ 20% of patients are summarized

in Table 3. Among all cohorts, the most common adverse events

were fatigue (38%), pyrexia (37%), and nausea (35%), and the

most common grade 3 and 4 adverse events were fatigue, anemia,

and neutropenia (all 5%). Similarly, in the ATC cohort, the most

common adverse events of any grade were fatigue (44%), pyrexia

(31%), and nausea (31%), and the most common grade 3 and 4

adverse event was anemia (13%). Three patients with ATC ex-

perienced treatment-related serious adverse events (Data Sup-

plement; acute kidney injury and rhabdomyolysis, pyrexia, and

hyponatremia). Among all cohorts, 13 of 100 patients experienced

a treatment-related serious adverse event, with pyrexia (n = 6) as

the only serious adverse event that occurred in more than one

patient. Adverse events that led to discontinuation are summarized

in the Data Supplement. There were two fatal adverse events, deemed

unrelated to the study drug (sepsis, 2%), both of which occurred in

patients with biliary tract cancer (Data Supplement).

DISCUSSION

This study demonstrated that combination BRAF and MEK in-

hibition has robust clinical activity in patients with locally advanced

ormetastatic BRAFV600E–mutant ATC. Dabrafenib plus trametinib

combination therapy resulted in a confirmed overall response rate of

69%, with similar results reported after independent review. Re-

sponses typically occurred early in the treatment course. Within the

first 8 weeks of therapy, the complete responder had achieved the

resolution of multiple pulmonary metastases. Responses were also

durable, with a 12-month Kaplan-Meier estimate of duration of

response of 90%. Furthermore, the Kaplan-Meier 12-month estimate
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Fig 1. Maximum percent change from

baseline in the sum of target lesion diameters

in the anaplastic thyroid cancer intent-to-treat

population. (A) Change from baseline in target

lesion diameter was determined according to

RECIST v1.1.16Thegray horizontal line indicates

a 30%decrease,which is theminimumchange

needed to qualify for partial response according

to RECIST. Best confirmed response (bar color)

and best unconfirmed response (bar height) are

as indicated. One patient experienced pro-

gression of disease in the brain at week 1 and,

thus, a percent change could not be calculated.

(*) An anaplastic thyroid cancer B-Raf kinase

(BRAF) V600E mutation identified locally was

not centrally confirmed in this patient. (B)

Computed tomography scans of a representa-

tive patient with anaplastic thyroid cancer col-

lected at baseline and after 8 weeks of

treatmentwith dabrafenib plus trametinib. (Top)

A patient presented with anaplastic thyroid

cancer and symptomaticmetastasis to the lung

(grade 2 cough). The patient also had grade 2

dysphagia caused by a paratracheal mass and

grade 2 dyspnea secondary to pericardial ef-

fusion (arrows indicate lesion locations). Cough

and dyspnea both resolved after receiving

dabrafenib plus trametinib combination therapy

for 2weeks. (Bottom) The size of all lesionswas

visibly reduced after 8 weeks of treatment.
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of overall survival was 80%, which is remarkable relative to the

historical rate of 20% to 40% for this patient population.1-3 Although

this study evaluated a small number of patients and independent

confirmation of pathologywas not performed as a result of the limited

sample availability and prioritization ofBRAFmutation analysis, these

results are nonetheless noteworthy because of the unmet need for an

effective therapy for this rare patient population. These results require

confirmation in additional clinical studies, although conducting

a randomized trial in this setting is challenging, given the rarity of the

patient population and the loss of clinical equipoise.

A disease model of acquired mutations driving ATC tumor

progression is supported by transgenic mouse models. Acquisition

of the BRAF V600E mutation in thyroid tissue is sufficient to initiate

papillary thyroid cancer,11,22-24with subsequent p53 deletion driving

progression to high-grade carcinoma with pathologic features that

are consistent with ATC. Transgenicmice that harbor thyroid-specific

mutations in BRAF V600E and TP53 developed lethal, poorly dif-

ferentiated thyroid tumors that exhibited focal necrosis, local in-

vasion, and distant metastasis.11 Treatment of these mice with the

BRAF inhibitor PLX4720 improved survival, but with no evidence of

tumor regression or the suppression of MAPK pathway signaling.

Because ATC resistance to BRAF inhibition likely involves the

reactivation of upstream receptor tyrosine kinase signaling,

concurrent downstreamMEK inhibitionwas hypothesized to produce

a more complete MAPK pathway blockade. Indeed, PLX4720 plus the

MEK inhibitor PD0325901 resulted in enhanced tumor regression and

improved survival in ATC-bearing mice versus PLX4720 alone, with

complete responses in three of four mice. These experiments con-

firmed that combined BRAF and MEK inhibition resulted in more

completeMAPKblockade and an enhanced antitumor effect inmouse

ATC tumors.11

Clinical data also indicate that BRAF inhibitor monotherapy

hasmodest clinical activity inBRAFV600E–mutant ATC. In a phase II

basket study of BRAF V600–mutant, histology-independent, non-

melanoma cancer, treatment of seven patients with BRAF V600E–

mutant ATC with the BRAF inhibitor vemurafenib resulted in one

complete response and one partial response, for an overall response

rate of 29%.25 Both responses were durable, with a time to progression

of 11.5 months and the complete response ongoing for 12.7 months.

In contrast to this modest response to BRAF inhibitor monotherapy,

dabrafenib plus trametinib therapy for 16 patients with BRAF

V600E–mutant ATC produced a markedly higher response

rate. These findings are analogous to those noted in patients with

BRAF V600–mutant melanoma and non–small-cell lung cancer

in which the combined inhibition of BRAF and MEK resulted in

substantial increases in response, progression-free survival, and overall

survival compared with BRAF inhibitor monotherapy.12-15

Mechanisms of acquired resistance to BRAF inhibitors across

multiple tumor types involve alterations that lead to MAPK

pathway reactivation, including KRAS andNRASmutations, RAS

amplification, BRAF amplification,MEK1/2mutations, andMET

amplification.26-30 It is currently unknown whether similar mech-

anisms mediate acquired resistance to dabrafenib and trametinib

therapy in patients with BRAF V600E–mutated ATC. Although

additional investigation is warranted, tumor biopsies at baseline and

progression are difficult to obtain. Analysis of circulating tumor

DNA may allow for a minimally invasive evaluation of acquired

Table 3. Adverse Events Regardless of Relationship to Study Treatment

Event

All Cohorts (N = 100)
Anaplastic Thyroid Cancer

Cohort (n = 16)

All Grades Grade 3 and 4 All Grades Grade 3 and 4

Total 93 (93) 42 (42) 15 (94) 8 (50)

Fatigue 38 (38) 5 (5) 7 (44) 1 (6)

Pyrexia 37 (37) 4 (4) 5 (31) 0

Nausea 35 (35) 1 (1) 5 (31) 0

Chills 28 (28) 1 (1) 4 (25) 0

Vomiting 24 (24) 1 (1) 4 (25) 0

Headache 22 (22) 2 (2) 3 (19) 0

Cough 21 (21) 0 2 (13) 0

Diarrhea 20 (20) 1 (1) 4 (25) 1 (6)

Anemia 18 (18) 5 (5) 4 (25) 2 (13)

Rash 17 (17) 2 (2) 4 (25) 0

Constipation 16 (16) 0 4 (25) 0

Hyperglycemia 14 (14) 3 (3) 5 (31) 1 (6)

NOTE. Data are given as No. (%) unless otherwise noted. Events reported in
$ 20% of patients (all grades) in either the anaplastic thyroid cancer cohort or
among all cohorts are listed in descending frequency of all-grades column for all
cohorts. A patient with multiple occurrences of an adverse event is counted only
once in that adverse event category. A patient with multiple adverse events is
counted only once in the total row.

Table 2. Best Overall Response to Therapy in Anaplastic Thyroid Cancer

Radiology Review Type

Intent-to-Treat (n = 16)
BRAF V600E Centrally

Confirmed Patient Population (n = 15)

Investigator Independent Investigator Independent

Best response*

Complete response 1 (6) 0 1 (7) 0

Partial response 10 (63) 10 (63) 10 (67) 10 (67)

Stable disease 3 (19) 3 (19) 2 (13) 2 (13)

Progressive disease 2 (13) 3 (19) 2 (13) 3 (20)

Not evaluable 0 0 0 0

Overall response rate [95% CI]† 11 (69)
[41.3 to 89.0]

10 (63)
[35.4 to 84.8]

11 (73)
[44.9 to 92.2]

10 (67)
[38.4 to 88.2]

NOTE. Data are given as No. (%) unless otherwise noted.
Abbreviation: BRAF, B-Raf kinase.
*Investigator and independent assessment per RECIST v1.1.16

†Complete response plus partial response. CIs were estimated by using the exact Clopper-Pearson method.
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mechanisms of resistance. Circulating tumor DNA was serially

collected in the current study and additional sample acquisition and

follow-up is ongoing.

For most rare cancers, conventional drug development

programs are not possible because of the low incidence of disease

and the infeasibility of conducting a randomized controlled trial.

These challenges may reduce the incentive to explore the po-

tential benefit of new targeted therapies for rare cancers. An

alternative—and likely more feasible approach—may be based

on the detection of BRAF V600E mutations in these rare cancers

as a common denominator for the investigation of BRAF plus

MEK inhibition in well-defined patient populations. Enriched

Bayesian statistical designs and a high target effect size may

enable the meaningful clinical investigation of targeted therapies

in these small patient groups.

In conclusion, dabrafenib plus trametinib is a highly promising

new combination targeted therapy for patients with BRAF V600E–

mutated ATC, demonstrating a high overall response rate, prolonged

duration of response, and prolonged survival with manageable

toxicity. This is the first regimen to demonstrate robust clinical

activity in BRAF V600E–mutated ATC. These data indicate that

tumor mutation screening should be performed for patients with

ATC as it has the potential to transform outcomes for these

patients.
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